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APPENDIX  D  D. 


IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND 
CONSTRUCTION  OF  LOCK  AND  DAM  NO.  37;  OPERATING  SNAG  BOATS 
ON  OHIO  RIVER. 


REPORT  OF  COL.  O.  J.  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IS  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS 


IMFBOVKMEirro. 


1.  Ohio  River  (general  imDroyement). 

2.  Construction  of  Lock  ana  Dam  No.  37, 

Ohio  River. 


3.  Operating  snag  boata  on  Ohio  River. 


BXAMINATIOKS. 


4.  Bridges  over  Ohio   River  impeding 

safe  and  convenient  navigation. 
6.  OhioRiveratElizabethtown,  Illinois. 

6.  Ohio  River  at  Mound  City  Harbor, 

IllinoiH. 

7.  Ohio  River  from  Mound  City  to  Cairo, 

Illinoia. 


8.  Ohio   River   near   mouth  of  Green 

River,  Kentucky. 

9.  Ohio  River  at  Ogden  Landing,  Ken- 

tucky. 


HARBOR  LINn. 


10.  Ohio  Riverat  SteubenvtUeand  Mingo, 
Ohio. 


11.  Ohio  River  from  Ashland,  Kentucky, 
to  Hanging  Rock,  Ohio. 


United  States  Engineer  Office, 

Omeinnatij  Ohioj  July  19 j  1904* 
General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
of  the  works  under  mv  charge  for  the  fiscal  year  ending  June  30, 1904. 
Very  respectfully,  your  obedient  servant, 

G.  J.  Ltdecker, 
Cdonel^  Oirps  of  Engineen^, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Enginerr»s  U.  S,  A. 
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D  D   I. 

IMPROVEMENT  OF  OHIO  RIVER. 
GENERAL  IMPROVEMENT. 

Operations  on  this  improvement  were  in  progress  during  the  last 
fiscal  year  under  the  general  project  that  has  been  in  force  for  many 
years,  as  follows: 

Dredgina.—At  the  commencement  of  the  fiscal  year  the  U.  S. 
dredges  (mio  and  Oswego  were  engaged  on  the  work  begun  in 
June  at  Twin  Creek  Bar,  372.4  miles  below  Pittsburg,  the  purpose 
being  to  widen  and  straighten  the  channel  by  cutting  away  the  points 
of  the  creek  bars  which  project  into  it  from  both  sides  of  the  river. 
The  excavation  made  July  1  to  September  1  was  72,266  cubic  yards  of 
gravel,  bowlders,  and  sand,  the  width  of  area  dredged  during  the 
season  being  325  feet  and  the  extreme  length  2.050  feet,  makmg  a 
straight  channel  through  the  ripple  with  a  general  depth  of  from  5  to 
6  feet  below  low  water.  The  work  at  this  place  was  attended  with 
much  difficulty,  as  the  river  bed  consists  of  compact  bowlders  and 
gravel,  causing  much  delay  and  many  accidents  to  machinery.  While 
stationed  at  this  point  the  dredges  removed  from  the  channel  4  logs 
and  snags  weighing  5.4  tons  and  1  rock,  1.3  tons,  and  also,  on  July  25, 
broke  up  and  removed  a  sunken  coal  barge  which  blocked  the  towboat 
channel  at  Manchester  Island,  21  miles  below. 

After  finishing  work  at  Twin  Creek  the  dredges  were  moved  to  Sand 
Creek  Bar,  220  miles  below  Pittsburg,  where  the  narrow  and  crooked 
channel  had  long  interfered  with  navigation  and  caused  much  loss  to 
coal  tows.  The  dredging  added  160  feet  to  the  width  of  the  channel, 
with  depth  of  4  to  5  feet  below  low  water  for  a  length  of  2,700  feet, 
and  225  feet  width  with  6  feet  low-water  depth  for  an  additional  dis- 
tance of  1,000  feet,  the  total  length  widened  being  3,700  feet,  easy 
passage  for  coal  tows  as  well  as  packets  being  thus  assured.  The  total 
excavation  was  95,303  cubic  yards  gravel  and  sand;  3  logs  and  snags 
weighing  3.5  tons,  and  10  rocks,  23.4  tons,  were  also  removed. 

Ctoerations  were  suspended  November  28  by  cold  weather,  when  the 
drec^ing  plant  proceeded  to  establish  winter  quarters  in  the  Little 
Kanawim  River  at  Parkersburg,  and  did  not  resume  work  until  June  11, 
1904.  From  that  date  till  the  close  of  the  fiscal  year  the  dredges 
were  working  at  Blair  Run  Bar  and  Coon  Run  Bar,  113  to  115  miles 
below  Pittsburg.  The  total  excavation  at  these  two  points  was 
25,923  cubic  yards  of  gravel,  bowlders,  and  loose  rock,  4  rocks 
weighing  8.2  tons,  and  2  logs  wei^liing  2  tons. 

During  the  suspension  of  active  dredging  operations  extensive 
repaii*s  were  made  to  the  United  States  plant. 

Rock  excavdtUm, — Operations  on  removal  of  the  bar  at  the  mouth 
of  the  Licking  River,  468.4  miles  below  Pittsburg,  were  resumed 
August  6, 1903,  on  the  drilling  and  blasting  of  the  soRd  rock,  and  con- 
tinued until  November  7,  when  the  entire  area  outlined  in  the  project 
had  been  prepared  for  excavation  to  the  required  depth,  this  work 
being  carried  on,  as  in  previous  seasons,  by  the  Government  drill  boat 
and  hired  labor.    The  aredging  of  blastxxl  material  and  loose  rock  was 
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resumed  August  1,  1903,  and  carried  on  continuously,  except  as  noted 
below,  until  December  5,  when  all  loose  material  had  been  removed. 
The  plant  employed  for  this  purpose  consisted  of  a  dredge,  towboat, 
and  natboats,  serving  under  contract;  it  was  necessary,  nowever,  to 
twice  withdraw  the  dredge  in  order  to  facilitate  work  at  other  points, 
viz:  For  eight  days  (August  27-September  4)  to  remove  wrecks  and  a 
l>ar  at  Rising  Sun,  Ind.,  and  for  eight  days  (September  27-October  6) 
to  excavate  for  foundations  for  the  ice  pier  at  Maysville,  Ky.  Four 
thousand  and  eighty-nine  cubic  yards  solid  rock  were  drilled  and 
blasted  during  the  season,  and  19,570  cubic  yards  of  blasted  rock, 
loose  rock,  sand,  and  gravel  were  dredged  from  the  channel  ana 
towed  to  CuUums  Ripple,  6  miles  below  Cincinnati,  where  it  was 
deposited  behind  the  dike  at  that  point.  The  cost  of  the  work  during 
the  liscal  year,  including  all  items  of  expense  except  that  attaching 
to  the  general  office,  was  l|^.05  per  cubic  yard  of  material  excavateo. 
The  work  done  completes  the  projected  improvement  at  this  point, 
and  provides  a  4-foot  low-water  channel  having  a  minimum  wiath  of 
200  teet  from  navigable  water  in  the  Ohio  to  a  similar  point  within 
the  Licking. 

Work  done  here  since  operations  were  commenced  in  1901  included 
drilling  7,587  holes  aggregating  27,483  feet  in  depth;  blasting  11,225 
cubic  yards  of  solid  rock,  and  dredging  57,881  cubic  yards  oi  blasted 
ro(*k,  loose  rock,  gravel,  and  sand. 

Repairs  oflmr  dams  and  dikes  were  made  as  follows:  At  Belleville 
Island,  203  miles  below  Pittsburg,  725  cubic  yards  of  stone  were  plac*«d 
l>etween  September  14  and  October  10,  thereby  filling  gaps  and  restor- 
ing the  work  to  its  original  level;  at  Newbury  Islana,  193.6  miles 
below  Pittsburg,  2,016  cubic  yards  of  stone  were  placed  between 
October  12  ana  November  6,  1903,  thereby  leveling  its  crest  to  a 
4-foot  stage  and  leaving  it  in  good  condition  for  the  winter:  and  at 
Eight  Mile  Imr,  455.5  miles  Ih^Iow  Pittsburg,  the  spur  dikes  ouilt  in 
1892-98  were  leveled  up  by  distributing  1,180  cubic  yaixls  of  stone  in 
August  and  Septemlter,  and  the  timber  crib  dike  built  in  1886  was 
partly  repaired  between  November  16  and  December  5  with  the  use 
of  11,140  feet  B.  M.  oak  timbers  and  70  cubic  yards  stone. 

Ice  piers. — Near  mouth  of  Big  Hocking,  198.6  miles  below  Pitts- 
burg. The  preparations  in  progress  at  the  close  of  the  last  fiscal  year 
for  the  constniction  of  this  pier  at  Harris  Ferry,  W.  Va.,  under  the 
project  approved  July  31,  19<.)2,  were  continued,  but  high  water  pre- 
vented the  laying  of  concrete  until  early  in  August,  and  before  this 
was  begun  the  Pittsburg  Coal  Exchange  protested  against  the  pier  as 
a  serious  menace  to  coal-boat  navigation;  a  public  hearing  of  inter- 
ested parties  was  held  at  Cincinnati,  August  13,  at  which  the  opinions 
expressed  were  found  to  accord  in  general  with  the  objections  made 
bv  the  coal  exchange.  A  recommendation  was  accordingly  submitted 
tfiat  the  construction  of  this  pier  be  abandoned  and  tne  plant  and 
materials  used  elsewhere;  this  course  was  approved  September  5, 1903. 

At  Maysville,  Ky.,  407.4  miles  l>elow  Pittsburg:  The  provision  con- 
tained in  the  river  and  harbor  act  of  Jul^  13,  1902,  for  ice  piers  at 
various  localities,  included  a  new  pier  at  this  place,  for  which  a  project 
was  approved  July  28,  1902,  but  as  the  relinquishment  of  riparian 
rights  could  not  be  obtained  for  the  entire  site  fixed  upon,  a  second 
survey  was  made  in  July  and  August,  1903,  and  a  new  site  adopted 
about  460  feet  below  that  previously  selected.    During  SeptAmh^x  Nicw^ 
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plant,  tools,  and  cement  that  had  been  provided  for  the  abandoned 
pier  at  Harris  Ferry  were  brought  to  tnis  point;  the  hired  dredge 
was  transferred  temporarily  from  Licking  Bar  to  excavate  for  founda- 
tions of  the  cribs,  and  work  vigorously  pushed  in  order  to  place  the 
pier  in  condition  to  withstand  floods  and  ice,  and  be  available  for  serv- 
ice during  the  ensuing  winter.  Although  conditions  were  extremely 
unfavorable,  the  superstructure  of  all  three  cribs  was  completed  to  the 
proposed  height  of  about  13  feet  above  low  water  when  ice  floes 
appeared  on  December  5,  and  the  plant  was  stored  and  operations  closed 
for  the  season.  Reports  received  from  interested  parties  state  that 
the  pier,  though  not  yet  completed  to  the  requisite  height,  afforded 
valuable  harborage  during  the  subsequent  period  of  heavy  ice. 

Harbor  ^w^.— rreparatorv  to  the  final  adoption  of  harbor  lines  at 
Steubenville  and  Ironton,  Ohio,  tracings  were  submitted  July  8, 1903, 
showing  the  definite  course  of  the  lines  as  proposed  at  each  location, 
those  at  Steubenville  covering  a  distance  of  6.8  miles,  and  at  Ironton 
9.05  miles.  These  lines  were  approved  by  the  Acting  Secretary  of 
War  October  30  and  31,  1903,  respectively. 

The  usual  work  was  continued  auring  the  vear  in  the  investigation 
of  encroachments,  and  of  permits  requestea  or  authorized,  and  also 
in  preparing  cross-section  drawings  of  the  lines  at  various  points. 

Permits, — Applications  for  special  permits  have  been  less  numerous 
than  in  former  years,  but  the  work  has  still  required  a  considerable 
expenditure  of  time  and  labor  for  the  necessary  examinations  in  the 
field  and  the  subsequent  supervision,  in  order  to  secure  compliance 
with  harbor-line  restrictions  and  prevent  interference  with  the  interest 
of  navigation.  The  total  number  of  permits  granted  during  the  year 
and  pertaining  to  this  district  was  17,  of  which  2  were  for  intake  cribs 
and  pipes,  3  for  gas-pipe  lines,  4  for  oil-pipe  lines,  5  for  overhead 
wires  and  cables,  1  for  sewer  outlet,  1  for  logway,  and  1  for  filling 
along  bank. 

Bridges, — Plans  submitted  by  the  Newell  Bridge  Company  for  a 
highway  suspension  bridge  across  the  Ohio  River  at  East  Liverpool, 
Ohio,  with  a  channel  span  of  750  feet,  were  approved  by  the  Assistant 
Secretary  of  War  Jul}"  9,  1903.  It  subsequently  developed  that  the 
borough  could  not  convey  to  the  bridge  company  a  clear  title  to  the 
landing  on  the  Ohio  side  as  proposed,  and  a  cnange  in  axial  location 
about  73  feet  upstream  was  authorized  by  the  Assistant  Secretary  of 
War  April  19,  1904. 

Plans  submitted  by  the  Steubenville  Bridge  Company  for  a  highway 
bridge  across  the  Ohio  River  from  the  foot  of  Market  street,  Steuben- 
ville, Ohio,  to  a  point  opposite  in  West  Virginia,  with  a  channel  span 
of  700  feet  were  approved,  as  modified,  b}'  the  Assistant  Secretary  of 
War  June  29,  1903;  a  further  modification  by  a  slight  change  in  loca- 
tion of  piers  but  preserving  the  original  width  of  channel  span  was 
approved  by  the  Acting  Secretary  of  War  April  6,  1904. 

Under  permits  formerly  granted  for  a  bridge  between  Ashland,  Ky., 
and  Ironton,  Ohio,  and  for  one  between  Bellaire,  Ohio,  and  Benwood, 
yf,  Va.,  actual  construction  had  l>een  delayed  beyond  the  limits  pre- 
scribed by  law;  but  as  extensive  preparations  had  been  nnule  in  both 
cases,  the  original  plans  were  reapproved  b}"  the  War  Department 
under  date  of  •fanuary  29,  1904,  and  April  21,  1904,  respectively. 

The  highwa}^  bridge  across  the  Ohio  between  Marietta,  Ohio,  and 

iTllliamstown,  W.  Va.,  built  by  the  Ohio  River  Bridge  and  Ferry 
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Company  upon  plans  approved  Decmber  13,  1900,  was  completed  and 
opened  for  traffic  in  September,  1903.  Report  on  inspection  submitted 
to  the  Chief  of  Engineers  January  20,  1904. 

The  false  work  tor  reconstructing  the  channel  spans  of  the  Bellaire- 
Benwood  bridge  having  been  commenced  by  the  Baltimore  and  Ohio 
Railroad  Company,  notwithstanding  the  refusal  of  the  War  Depart- 
ment to  approve  tne  plans  submitted,  a  protest  was  made  by  the  Pitts- 
l)urg  Coal  Exchange  against  the  perpetuation  of  the  contracted  channel 
smns;  pursuant  to  which  telegraphic  instructions  were  received  from 
tue  Chief  of  Engineers  to  request  the  United  States  attorney  for  the 
northern  district  of  West  Virginia  to  enjoin  the  railroad  company 
from  proceeding  further.  This  application  was,  however,  refused  by 
the  court  and  a  counter  order  was  granted  the  railroad  company 
re^tmining  interference  with  the  work  until  after  a  hearing  set  for 
OctolKjr  1()  at  Clarksburg,  W.  Va.,  when  the  request  for  injunction 
was  finally  refused  and  the  temporary  restraining  order  confirmed. 
The  channel  spans  have  accordingly  lieen  renewed  on  the  old  piers, 
thereby  perpetuating  the  conditions  that  have  long  constituted  a  serious 
obstruction  to  navigation. 

A  report  required  by  the  river  and  harbor  act  of  June  13,  1902,  on 
bridges  which  are  considered  impediments  to  safe  and  convenient 
navigation  was  submitted  December  22,  1903,  and  is  printed  herewith 
in  Appendix  D  D  4. 

Sun^^yft,-  Field  work  over  the  worst  portions  of  the  river  between 
Petersburg  and  Louisville,  Ky.,  a  distance  of  110  miles,  was  in  prog- 
ress from  August  1  to  December  1,  1903,  with  a  view  to  the  prepara- 
tion of  projects  for  future  improvements,  and  the  data  obtained  were 
plotted. 

ESTIMATE. 

The  balance  of  the  funds  now  available  will  be  applied  during  the 
current  fiscal  year  in  accordance  with  the  project,  in  dredging,  con- 
struction and  repairs  of  ice  piers,  low  dikes  and  dams,  surveys,  and 
general  contingencies,  of  supervision,  engineering,  and  oflice. 

For  further  operations  under  the  general  project  of  improvement, 
for  continuing  the  general  survey  of  the  nver  down  to  its  mouth  in 
continuation  of  work  recently  completed  as  far  down  as  the  Big  Miami, 
and  for  procuring  a  much  more  eflicient  working  plant  for  open-channel 
improvement  additional  funds  are  urgently  needed,  as  indicated  in  the 
money  statement  below,  and  the  appropriation  of  that  sum  is  recom- 
mended with  all  permissible  force. 

The  funds  provided  by  the  river  and  harbor  act  of  June  13,  1902, 
will  not  suflice  for  buifding  the  new  ice  pier  at  Maysville,  Ky.  It  is 
therefore  recommended  that  the  unexpended  balance  of  the  monevs 
made  available  by  the  same  ac*t  for  expenditure  in  the  discretion  of  tne 
Secretary  of  War  for  constructing  an  ice  pier  near  the  mouth  of  the 
Big  Hocking  River  be  transfern^  and  made  applicable  to  completing 
the  new  Maysville  pier,  the  project  for  the  Big  Hocking  pier  having 
been  abandoned,  as  previously  stated  in  this  report,  and  the  unexpended 
balance  of  funds  pertaining  to  it  l>eing  $22,127.41. 

Subreports  of  assistants  in  charge  of  the  principal  work  i^eferred  to 
above  are  submitted  herewith  and  furnish  interesting  detailed  infornm- 
tioD,  as  follows:  Reports  by  Chief  Asst.  Engineer  K.  K.  Jones  ou  Cl\ 
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removing  rock  bar  at  mouth  of  Licking,  (2)  repair  of  dikes  and  dams, 
(3)  ice  piers,  and  (4)  report  of  Asst.  Engineer  E.  J.  Carpenter  on 
dredging  operations. 

Money  statement. 

July  1,  1903,  balance  unexpended o$374,696.83 

July  24,  1903,  by  amount  received  from  sale  of  cement 102. 30 

June  13,  1904,  by  Treasury  settlement 261. 45 

June  20,  1904,  by  amount  received  from  sale  of  condemned  property. .  58. 13 


Jime  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $122, 317. 62 

For  maintenance  of  improvement 22, 246. 69 


375, 018.  71 


144, 564. 31 


July  1,  1904,  balance  unexpended 230,454.40 

July  1 ,  1904,  outstanding  liabilities 4, 010. 57 

July  1,  1904,  balance  available 226,443.83 

July  1,  1904,  amount  covered  by  uncompleted  contracts 6, 569. 52 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $400, 000. 00 

For  maintenance  of  improvement 100, 000. 00 

500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


SUUement  of  amounts  and  dates  of  ail  appropriations  for  this  work. 


Act  of  Congress. 

Appropria- 
tion. 

Allotment. 

Remarks. 

March  8.  1827 

$30,000.00 

60,000.00 

20.000.00 

60,000.00 

'60.000.00 

100.000.00 

6.479.25 

90,000.00 

March  8. 1836 

July  2, 1836 

March  8. 1837 

July  7.  1838 

June  11. 1844 

March  8. 1847 

Augi»t80.  1852 

June  23. 1866 

1172.000.00 
80,000.00 

Improving  Mississippi,    Missouri,  Arkansas,  and 

Ohio  rivers. 
Snair  boats  and  apparatUM  for  improving  Western 

Do 

March  2.  1367 

100.000.00 

rivers. 

July  25.  1868 

85.000.00 

Repair,  preservation,  extension,  and  completion  of 
river  and  harlx>r  works. 

July  11. 1870 

50,000.00 
60,000.00 
200,000.00 
200,000.00 
150,000.00 
800,000.00 
175,000.00 
300,000.00 
50.000.00 
250.000.00 
250.000.00 
850.000.00 
100.000.00 
350.000.00 

March  3. 1871 

June  10, 18?2 

March  3.  1873 

June  23. 1874 

March  3. 1875 

• 

August  14,  1876 

June  18. 1878 

0o 

Harbor  of  rcfuge  at  or  near  Cincinnati. 

March  3.  1879 

June  14. 1880 

March  8. 1881 

March  21. 1882 

Continniug  work  on  Davis  Island  dam. 

August  2, 1882 



o  Amount  appropriated  by  deficiency  act  July  1,  1902,  improving  Ohio  River 
between  Cairo  and  Mound  City,  $25,000,  undrawn  and  nut  includ^  in  amount 
^^ailable. 
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Statement  of  amaunU  and  dates  of  all  appropriations  for  this  work — Ck)ntinued. 


Act  of  OongreM. 

Approprla- 
Uon. 

Allotment 

Remarks. 

Aacnit  2, 1882 

July  5, 1884 

$16,000.00 
600,000.00 
17,000.00 
875,000.00 
880,000.00 
800,000.00 
2,128.87 

860,000.00 
250,000.00 
250,000.00 

Harbor  of  refufre  ffear  Cfnclnnntt.  Ohto. 

'Do 

Do. 

Aa9titt5,18M 

AuffOSt  11, 1888 

Hept«mber  19, 1800... 
January  19, 1891 

July  18. 1892 

Relinf  of  fitnhhs   A.   lAnlcpy.     Tn^njiiiry  M>ttlenif»nt 

No.  2598. 

AiigllBtl8.18»4 

Jane  8. 1896 

July  1,1896 

$15,000.00 

For  restoring  levee  and  banks  of  Ohio  River  at  or 

MarehS,  1899 

875,000.00 
859,000.00 

25,000.00 

near  Shawneetown,  111. 

June  18, 1902 

July  1,1908 

Amount  appropriated,  $400,000,  $41,000  being  for 

Palls  of  Ohio  River,  at  Louisville,  Ky. 
Between  Cairo  and  Hound  City. 

Total 

6,590,606.12 

852,000.00 

Total  of  appropriations.  1827-1904 $6,590,606.12 

Total  of  allotments.  1827-1806 352,000.00 


Received  from  sales,  1866-1904 
Received  from  Treasury  settlement.  1904 


7,997.78 
261.45 


Appropriations  not  drawn,  1827, 1852 

A 

Returned  by  Treasury  settlements 

Amount  transferred  to  other  works 


5,028.47 


$6,960,867.85 


ppioprlation  not  drawn,  1902  (between  Cairo  and  Mound  City ) 25, 000. 00 

llotments  not  drawn.  1866.1868 48,134.60 

80.07 


125,168.44 


198,856.58 


Total 6,752,510.77 


LI8T  OP  CONTRACTS   IN   FORCB   DURING   THB   FISCAL   YKAR   ENDING   JUNK  30,  1904. 

Formal  contracts. 

Hire  of  Unoboai  and  crew  as  tender  to  United  Stales  dredges, — ^The  Smiley  Towboat 
Company,  June  4,  1903;  approved  June  12,  1903;  to  commence  when  ordered;  termi- 
nate about  December  1,  1903;  towboat  discharged  December  3,  1903. 

Hire  of  towboat  and  crew  as  tender  to  United  Stales  dredges. — New  Haven  Towboat 
Company,  May  26,  1904;  approved  Jane  7,  1904;  to  commence  when  ordered;  termi- 
nate about  December  1,  190f . 

Emergency  eontraots. 

Hire  of  oneflaiboaL — S.  N.  Galbreath,  Jime  4,  1903;  commence  within  ten  days 
alter  receipt  of  order;  terminate  when  dischanred;  discharged  December  8,  1903. 

Hire  of  one  fleUboat.^S,  N.  Galbreath  and  Amos  White,  June  4,  1903;  commence 
within  ten  days  after  receipt  of  order;  terminate  when  discharged;  discharged 
December  8,  1903. 

Hire  of  three  flatboats. — Oscar  F.  Barrett,  Jime  5,  1903;  commence  within  ten  days 
after  receipt  of  order;  terminate  when  discharged;  discharged  December  5,  1903. 

Hire  of  towboat. — B.  J.  RisgH,  June  6, 1903;  commerce  within  ten  days  after  receipt 
of  order;  terminate  when  d&harged:  discharged  December  8,  1903. 

//ir<  ojfcfred^.— Kanawha  and  Ohio  Company,  June  10,  19(V^;  commence  within 
ten  davs  after  receipt  of  order;  terminate  when  discharged;  discharged  December 

Iron  and  steel. — Wm.  T.  Johnston  Company,  June  15, 1903;  commence  in  ten  days; 
terminate  in  thirty  days;  completed  July  23,  1903. 

Difnamite^  exploder f,  etc. — Hercules  Powder  Company,  June  15,  1903;  commence 
when  ordered;  terminate  December,  1903;  completed  November  5,  1903. 

Cement, — The  Atlas  Portland  Cement  C^ompany,  June  18,  1903;  commence  in  ten 
days;  terminate  when  entire  quantity  required  is  delivered;  completed  November 
17,  1908. 
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Hire  oftowhoat. — Venus  Towboat  Company,  September  21,  1903;  commence  when 
ordered;  terminate  when  discharged;  discharged  November  29,  1903. 

Stone  for  Mayaville  ice  pier. — October  3, 1903;  commence  within  ten  days  after  receipt 
of  order;  terminate  in  thirty  days;  completed  November  21,  1903. 

Beconstructing  three  dump  scows. — The  Monongahela  River  Consolidated  Coal  and 
Coke  Company,  February  12, 1904;  commence  within  ten  days  after  date  of  signature 
of  contract;  terminate  two  months  from  date  of  receipt  of  tne  old  scows;  completed 
May  18,  1904. 


STAGES    OF   OHIO     RIVER   IN    1903. 

The  following  are  the  records  of  the  gauges  at  Pittsburg,  Cincinnati,  and  Evans- 
ville,  which  may  be  taken  to  represent  the  navigable  condition  of  the  upper,  mid- 
dle, and  lower  Ohio: 

Gauge  at  Davis  Island  dam^  near  Pittsburg^  Pa. 

[When  the  dam  is  up,  low- water  readings  must  be  obtained  from  the  gauge  at  the  lower  end  of  the 
lock.  On  this  gauge  3  feet  2  inches  corresponds  to  a  navigable  depth  of  3  feet,  and  6  feet  corresponds 
to  the  same  depth  in  the  river.] 


January... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December  . 

Total 


Month. 


1903. 


Depth  In  channel. 

Gauge  readings. 

Under  3 
feet. 

8  feet  and 
over. 

6  feet  and 
over. 

Highest. 

Lowest. 

Days. 

Days. 

Days. 

Feet. 

Feet. 

0 

31 

25 

14.9 

5.4 

0 

28 

28 

22.0 

6.9 

0 

31 

31 

24.9 

7.5 

0 

80 

28 

18.4 

5.6 

7 

24 

2 

7.0 

2.7 

0 

80 

13 

10.6 

8.0 

0 

81 

28 

15.2 

4.8 

8 

23 

6 

8.8 

2.4 

5 

25 

4 

8.8 

2.8 

5 

26 

5 

8.7 

2.4 

9 

21 

7 

11.8 

2.9 

0 

81 

8 

8.4 

8.0 

34 

831 

185 

Cincinnati  gauge. 

[The  zero  of  this  gauge  is  about  2  feet  below  low  water.    Readings  of  about  4  feet  correspond  to 
about  3  foet  in  the  cnannel,  and  those  of  7  feet  to  about  6  feet  In  the  channel.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December . 


Total 


1903. 


Depth  in  channel. 


Gauge  readings. 


Under  3 

3  feet  and 

feet. 

over. 

Days. 

Days. 

0 

31 

0 

28 

0 

31 

0 

30 

0 

31 

0 

30 

0 

31 

0 

31 

0 

30 

0 

31 

0 

30 

0 

31 

0 

365 

6  feet  and: 
over. 


Days. 
31 
28 
31 
80 
31 
30 
31 
21 
27 
18 
10 
28 

316 


Highest. 


Feet. 
37.0 
49.4 
53.1 
44.4 
23.0 
17.7 
17.1 
9.1 
14.3 
11.7 
16.5 
22.8 


lx)west. 


Feet. 
14.7 
23.2 
26.2 
22.8 

7.6 
10.3 

9.3 


n 

4.5 
4.5 
5.8 
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EvansmUe  gauge. 


[The  sero  of  thto  gauge  is  about  at  low-water  line.    Readings  of  2  feet  correspond  to  about  3  feet  in 
the  channel,  and  readings  of  6  feet  correspond  to  about  6  feet  in  the  channel.] 

Depth  in  channel. 

Gauge  readings. 

Month. 

Under  3 
feet. 

3  fi'ct  and 
over. 

6  feet  and 
over. 

Highest. 

Lowest 

1908. 
January 

Dayti. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
8 
0 

Day*. 
81 
28 
81 
80 
81 
30 
81 
81 
80 
80 
22 
31 

X>ay«. 

81 

28 

31 

30 

81 

80 

31 

15 

8 

4 

4 

11 

29.6 

40.7 

42.3 

86.0 

20.9 

18.4 

12.6 

8.6 

9.0 

6.8 

10.0 

8.  ft 

Fed. 
18.1 

February  

18.1 

March » 

April 

26.7 
21.9 

May 

6.4 

June 

8.1 

July 

7.2 

▲wnist 

8.8 

September 

8.4 

Ocbber 

2.9 

November 

2.4 

December 

8.2 

Total 

9 

356 

254 

1 

1 

STAOflB  OP  THE  OHIO   RIVER. 


Higheti^  /ot/va^,  and  average  dages  of  the  Ohio  Hirer  at  Cincinnati  each  calendar  year  from 
I860  to  1903,  inclusive,  with  the  higheM  gtage  during  the  flood*  of  1832  and  1847. 


Calendar  year. 


1882. 

1847. 

1860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1N60. 

1«70. 

1871. 

1K72. 

1873. 

1874. 

1875. 

1876. 

1877. 

1M78. 

1879. 

1880.. 

188].. 

1882.. 

1883.. 

1M8I.. 

imft.. 

1886. 

IW7.. 

1888.. 

IMW.. 

1H90.. 

imi.. 

im.. 
imi.. 

1885.. 
1886.. 
1887.. 


Highest  stage. 


Month. 


Stage. 


1899. 
1900. 
1901. 
1908. 


February . . 
December. 

April 

do 

January . . . 

March 

December . 

March 

September. 

March 

do 

April 

January ... 

May 

April 

December  . 
January  . . . 

August 

January . . . 

do 

December . 

do 

February . . 

do 

do 

do 

do 

January . . . 

April 

Febmar>' . . 

April 

Febniary . . 

Msrth 

Februar>' . . 

April 

February . . 

do 

January . . . 

April 

Febniary . . 

March 

do 

December. 

April 

March 

....do 


FM. 
64.2 
68.6 
49.2 
49.4 
57.3 
42.7 
45.1 
56.2 
42.5 
55.7 
48.2 
48.7 
55.2 
40.5 
41.7 
44.4 
47.9 
55.8 
51.7 
58.7 
41.8 
42.7 
58.1 
50.6 
58.6 
66.8 
71.0 
46 
55 
56 
39 
38 
59 
57.3 
43.7 
54.9 
35.6 
48.4 
47.8 


0 
7 
2 
9 
2 
2 


61.2 


4 

4 


61 

57. 

40.0 

59.7 

50.9 

53.1 


Lowest  stage. 
Month. 


October 

July 

October 

do 

August 

October 

August 

October 

July 

August 

October 

do 

do 

do 

September 

do 

do 

October 

do 

do 

do 

September 

November 

September 

do 

do 

November 

September 

August 

September 

August 

October 

November 

August 

September 

October 

.September 

October 

do 

Novembt*r 

October 

November 

September 

October,  Novem- 
ber. 


Stage. 


Feet. 


5.3 
6.1 
2.8 
2.5 
8.1 
5.7 
4.7 
8.0 
6.1 
6.8 
8.8 
2.7 
8.0 
8.7 
2.8 
4.2 
6.2 
8.2 
4.3 
2.6 
8.7 
1.9 
6.1 
3.6 
2.7 
2.6 
8.3 
2.7 
5.2 


5. 
5. 
4. 
8. 


8.6 
8.1 
2.3 
5.5 
3.1 
4.6 
3.4 
3.2 
4.2 
3.9 
4.5 


Average 

for  the 

year. 

Frri. 


16.0 

19.1 

17.4 

15.0 

16.7 

21.8 

19.2 

17.0 

18.7 

19.7 

17.8 

11.8 

11.7 

18.4 

16.7 

18.7 

18.2 

16.0 

16.7 

14.5 

17.0 

16.9 

a22.1 

a  19. 5 

a  17. 3 

a  15. 6 

a  17. 8 

« 15. 1 

a  17. 9 

a  18. 5 

0  25.7 

n20.5 

a  16.5 

rtl7.7 

«12.9 

«12.2 

a  16. 7 

a  16. 5 

"19. 

17. 

18. 

17. 

16. 

17. 


7 
1 
8 
6 
8 
9 


o  Prepared  from  the  stages  as  shown  by  the  waterworks  marics  daily  at  6  a.  m.  and  6  p.  m.,  the  pre- 
Tiout  tad  moceedliig  yoMi  having  been  made  from  one  dally  observation  at  6  a.  m. 
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Commerce  of  Ohio  River  in  190S — Continued. 


Name  of  boat  or  company. 


Steamer  Pioneer  City , 

C.  D.  Dotaon 

Coilins  &  Hartweg  Co 

Venua  Towboat  Co 

Steamer  Nina  Paden 

Steamer  Katie  Mc 

Steamer  W.  O.  Hughart 

Kanawha  and  Ohio  Co 

Syracuse  Coal  and  Salt  Co 

Steamer  Klondike 

Big  Sandv  Towboat  Co 

Convoy  Towboat  Co 

B.J.  Malone&Co 

Cincinnati,  Portsmouth,  Big 

Sandy,  and  Pomeroy  Packet 

Co. 

Steamer  Ctiampion  No.  3 

Steamer  Otto  Marmel 

Marmet  Co 

Steamer  Chevalier 

Steamer  Neva 

Steamer  Carrie  Brown 

Steamer  Champion  No.  2 


Steamer  Greyhound 

Steamer  Arion 

C.  Crane  <b  Co 

Steamer  Bonne 

Steamer  Lucy  Coles 

Steamer  Bob  Ballard 

Steamer  Wenona 

Steamer  Ironton 

Steamer  B.  F.  Bennett 

Steamer  Old  Reliable 

Steamer  W.  H.  Whitcman 


Steamer  Proctor  K.  Smiley 

Steamer  Whisper 

B.J.Rigga 

Steamer  Lotus 

Steamer  New  Richmond  . . 


Coney  Island  Co. 


Smith  Coal  and  Sand  Co 

Steamer  A  valon 

John  Barrett  &  Son 

HuntingtonandSt.  LouisTow- 

boatOo. 

Steamer  Lula  E.  Warren 

A.  Montgomery  &  Co 

Memphis  and  Cincinnati 

Packet  Co. 

Steamer  E.  T.  Slider 

Louisville  and  Cincinnati 

Packet  Co. 

Steamer  Mildred , 

Steamer  I^vi  J.  Workum , 

Steamer  Frank  Miller , 

Steamer  A 1.  Martin 

Steamer  Boone  No.  5 

Steamer  Swan 

Steamer  Minnie 

Steamer  Eva  Evartt , 

Louisville  and  Jcffcrw>nville 

Ferry  Co. 

Steamer  Falls  City 

Steamer  White  Dove 

Robert  Hombrook 

Steamer  Alma 

Steamer  Little  Willie 

LouiHville     and     Evansville 

Packet  Co. 
Kentucky  and  Indiana  Bridge 

and  Railroad  Co. 

The  Marsden  Co 

W.  D.  Crammond 

Steamer  Wabash 

Steamer  Henderson 

^jrchbold  Cool  Co 


Terminal  points. 


Marietta  to  Williamstown 

Lock  18  to  Parkersburg 

Parkersburg  to  Louisville 

do 

Parkersburg  to  Belpre 

Ravenswood  to  Cincinnati 

Graham  to  Racine 

Syracuse  to  Louisville 

Syracuse  to  Cincinnati 

Syracuse  to  Gallipolis 

Pomeroy  to  mouth  Green  River. 

Pomeroy  to  Louisville 

Pomeroy  to  Cincinnati 

do 


Pomerov  to  Mason 

t*oint  Pleasant  to  Louisville 

Point  Pleasant  to  Cincinnati . . . 

Point  Pleasant  to  Huntineton. . 

Point  Pleasant  to  Gallipolis . . . . 

Gallipolis  to  Huntington 

Gallipolis  to  Steinbergen  Land- 
ing. 

Proctorville  to  Portsmouth 

Proctorville  to  Guyandotte 

HuntiuRton  to  Louisville 

CatlettBDurg  to  South  Point 

Ashland  to  Portsmouth 

Ashland  to  Ironton 

Ashland  to  Coal  Grove 

Ironton  to  Russell 

Portsmouth  to  Fullerton 

Rockport  to  Evansville 

Mancnester  to  South  Manches- 
ter. 

Ripley  to  South  Ripley 

Augusta  to  Bonds  Ferry 

Moscow  to  Cincinnati 

New  Richmond  to  Lx)Uisville. . . 

New  Richmond  to  South  New 
Richmond. 

Coney  Island  to  Cincinnati  and 
excursions. 

Dayton  to  Addyston 

Cincinnati  to  Cairo 

do 

do 


do 

do 

do 

Cincinnati  to  Evansville ... 
Cincinnati  to  Louisville 

do 

Cincinnati  to  Madison 

do 

Cincinnati  to  Carrollton  ... 

Cincinnati  to  Constance  . . . 

Aurora  to  Patriot 

Patriot  to  Madison 

Vevay  to  Ghent 

Carrollton  to  Leavenworth 

Carrollton  to  Ix)uisvllle 

Carrollton  to  Madison 

Madison  to  Paducah 

Louisville  to  Cairo 

do 

Louisville  to  Henderson  . . . 


Dis- 
tance. 


MU€». 


0 
0 
0 
0 
0 
0 
.0 


1, 

10. 

414. 

414. 

1. 
249. 

1, 

Sivl.O 
224.0 
24.0 
526.0 
349.0 
219.0 
219.0 


1.0 

334.0 

201. 0 

43.0 

6.0 

39.0 

1.0 

51.0 

1.0 

291.0 

1.0 

33.0 
5.0 
1.0 
1.0 
2.0 

43.0 
1.0 

1.0 

1.0 

27.0 

150.0 

1.0 

9.0 

17.0 
498.0 
498.0 
498.0 

498.0 
498.0 
498.0 

816.0 
130.0 

130.0 

85.0 

85.0 

73.0 

7.0 

21.0 

39.0 

1.0 

117.0 

57.0 
12.0 
367.0 
867.0 
867.0 
196.0 


Loulsvll  le  to  West  Point 26. 0 


Cloverport  to  Henderson , 

Cannelton  to  Owensboro 

Rockport  to  Pndncah 

Newburg  to  Tniontown 

Newbuig  to  Henderson 


89.0 
32.0 
180.0 
68.0 
25.5 


Incom< 
mis- 
sion. 


MonUu. 
11.0 

3.0 
12.0 

7.0 
n.6 

5.0 
ILO 

9.0 

9.0 
11.0 
12.0 


4.0 
11.6 


12.0 
12.0 
12.0 
10.0 
11.0 
8.0 
10.0 

11.0 
11.0 
12.0 
12.0 
12.0 
12.0 


12.0 
12.0 
12.0 
12.0 

12.0 

10.0 

8.0 

3.0 

12.0 

3.5 

11.0 
8.0 
7.0 

12.0 

11.0 
2.0 
6.0 

12.0 
12.0 

8.0 
9.0 


0 
0 
5 


12. 
1 

11 
11.0 
12.0 
12.0 
12.0 

12.0 
11.0 
10.0 
9.0 
12.0 
10.5 

6.0 

10.0 
10.0 
12.0 
12.0 
12.0 


Freight. 


Tana. 
60,000 

875,000 

395,329 

40,160 

24,000 

5,400 

1,500 

361.403 

17,617 

600 

284,749 
62,800 
24,000 

108,761 


16.000 
122,060 
828,800 
4,082 
9,250 
2,560 
8,000 

11,000 
14,000 

120,000 

90.000 

6,986 

841,115 


28,292 

800 

23,205 

10.860 

8,478 

20,000 

250,812 

1,100 

8,553 

900 

69,000 

4,154 

as,  800 

80,700 

22,000 

11,650 

4,100 

268,572 
168,895 

4.000 

46,870 

108,750 

8.000 

18.400 

850 

4,827 

100 


17,000 
1.550 

313,000 
16.474 
58,185 

150,560 


11,544 
7.890 

15,570 
1,400 

61,890 


Paasen- 
gers. 


65,000 


140,000 

650 

20,000 


5.625 


26,889 


75,000 


10,660 
13,200 
24.750 
25,900 

18.480 
16,000 


7,000 


182.600 

122.896 

4.000 

400 

88,680 

15,000 
9.000 


48 
19.020 

55&,099 


1.442 


6,000 
i.'OK 


182,664 
"*2.'998 


16.880 

2.200 

16 

17.630 

901,106 

70.083 

2.300 

47,637 

626 


26,178 

22,448 

1.090 
8,748 
6,275 
7.275 
2,458 
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Commerce  of  Ohio  River  in  19M — Continued. 


Name  of  boat  or  company. 


Steamer  Neptune 
Steamer  Edgar  . . . 


EvansTlUe  and  Bowling  Green 

Packet  Co. 

Green  River  Mining  Co 

Steamer  Kcnoln 

Chas.McNutt 

Steamer  Peter  Hontz 

Steamer  Ruth 

Steamer  Racket 

Steamer  J.  F.  Buckham 

Evantville.    Padueah,     and 

Cairo  Line. 
Naiihrille      and     Evansvillc 

Packet  Co. 

Steamer  New  Haven 

Steamer  Alfred  D.  Owen 

Steamer  Jewell 

Illinois  Central  Railway  l*o  . . . 
Steamer  Mary  F.  Golden 


Steamer  John  S.  Summerx 

Aver  and  Lord  Tie  Co 

Ohio  Valley  Coal  and  Mining 

Cx». 

Steamer  Georgie 

Steamer  Ten  Broeck 

United  Statcii  Ga»,  Coal,  and 

Coke  Co. 

Steamer  Monie  Bauer 

O.  P.  Keeler  A,  Sons 

DanPinnie , 

Aberdeen  Coal  and  Mining  (\>. 
St.  Louis  and  Tcnne<Nce  River 

l*acket  Co. 

Steamer  Carrie  V 

Steamer  Lyda 

Steamer  Geo.  H.  Cowling , 

Ullnoia  Central  Railway  Co . . 


Terminal  polntn. 


Mouth  Green  River  to  Smith- 
land. 

Mouth  Green  River  to  Mount 
Vernon. 

Month  Green  River  to  Kvans- 
villo. 

....do 

do 

do 

do 

Evansville  to  Cairo 

EvansviUe  to  Padueah 

do 

....do 


EvanRville  to  Smithland 


EvansviUe  to  Elisabeth  town. . 
EvansviUe  to  Sha wneetown . . . 

EvansviUe  to  Henderson 

Majors  to  McClain 

Month  Wabash  River  to  Padu- 
eah. 

Shawneetown  to  Cairo 

do 

Shawneetown  to  Padueah 


Shawneetown  tooppoaite  shore. 
Caaevvllle  to  Padueah 


do 

Smithland  to  Cairo. 
Smithland  to  Joppa 

do 

Padueah  to  Cairo. . . 


Total 


do 

Padueah  to  Joppa 

Padueah  to  Metropolis 
Puducah  to  Brookport 


Dis- 
tance. 


MOes. 
133.0 

44.5 

8.0 

8.0 

8.0 

K.0 

8.0 

182. 0 

137.0 

187.0 

187.0 

125.0 

94.0 
05.0 
11.0 
1.0 
82.0 

117.0 

117.0 

72.0 

1.0 
60.0 
60.0 

60.0 
67.0 

2ao 

28.0 
45.0 

45.0 

16.0 

9.0 

3.0 


In  com- 
mis- 
sion. 


Months. 
9.0 

10.0 

11.0 

12.0 
4.0 
5.0 

10.0 
9.0 
8.0 

10.0 

11.5 

7.0 

12.0 

9.0 

11.0 

12.0 

5.0 

12.0 

9.0 

1-2.0 

12.0 

1.0 

12.0 

8.0 
12.0 
12.0 
11.0 
12.0 

12  0 
7.0 

12.0 
6.0 


Freight. 


TXm*. 
21.141 

45,000 

40,820 

500 

5,000 

155.000 

2,000 

7,024 

43,000 

25,000 

28, 765 

12,000 

3,000 

8,000 

36.000 

300.193 

88.000 

33,000 

201,000 

24,578 

1.470 

2,000 

152,000 

12,500 
7.500 
60,285 
58.420 
91,583 

40,808 

87,500 

4.055 

161,330 


l^unen- 
gcrs. 


10,500 


20 
150 


25,490 

3.000 

l.BOO 

8,500 

85,000 

»4.196 


ll,(Jdb 


9.030 
50 


42.010 
26. 712 


12,499,842  i  4.286,081 


Oxi/  nhipmmUfrom  PitUburg,  Pa.y  during  the  calendar  year  1903 

[Furnished  by  J.  Frank  TiUey.] 

From  PittsboTir,  Pa.,  to—  Tons. 

Cincinnati 1,160,756 

Loni«\ine 546,293 

Evanaville 12,870 

Padueah 11,606 

Mouth  of  river 1,382,922 

Total 3,114.447 


RXPOBT  OP  MR.    R.    R.    JONI8,    cniRf   AHRICTANT   ENGINEER,    ON    REMOVING    ROCK    BAR   AT 
MOITH     OK    LICKING     RIVER,    KENTCCKY    (468.4     MILEH    BELOW     PITTHBURCJ;     BCRVEVH 

1896-1900). 

United  Stater  Engineer  Office, 

dncinnaiif  OhiOy  June  SO^  1(H)4* 

CoLomcL:  I  have  the  honor  to  submit  the  foUowine  report  of  operationH  in  remov- 
ing Rock  bar  at  mouth  of  Licking  River  for  the  fiscal  year  ending  June  30,  1904. 

The  work  wan  carrie<l  on  by  drilling  and  blasting  with  Government  plant  and 
hired  labor,  and  with  dredge,  towboat,  and  flatboats  hired  under  contract  by  the 
day,  from  August  1  to  November  7,  when  the  work  of  blasting  the  solid  rock  in  the 
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channel,  as  originally  proposed,  was  completed  and  the  crew  of  the  drill  boat  was 
discharged,  except  sufficient  men  to  operate  one  drill  during  the  progress  of  dredging 
the  remaining  blasted  material,  should  occasion  require  the  blasting  of  any  rock  found 
above  grade. 

Dredging  was  continued  until  December  5,  when  all  the  blasted  material,  etc,  so 
far  as  could  then  be  determined,  had  been  removed  from  the  channel  and  the  dredge 
was  discharged. 

During  the  fiscal  year  ending  June  30,  1904,  4,089  cubic  yards  of  solid  rock  were 
drilled  and  blasted,  and  19,576  cubic;  yards  of  blasted  rock,  loose  rock,  sand,  and 
gravel  were  dredged  from  channel,  towed  to  Culloms  Ripple,  and  deposited  behind 
the  dike  at  that  point. 

Tabulated  statements  of  the  work  accomplished  and  the  cost  of  same  are  appended 
hereto. 

Statement  of  solid  rock  blasted  by  use  of  steam  drills  ami  submarine  cliarges  since  this 

method  was  first  adopted. 

Fiscal  year  ending  June  30 —  Cubic  yards. 

1894 892.20 

1 895 2, 082. 68 

1896 2,736.00 

1 902 2, 572. 00 

1903 4,664.00 

1904 4,089.00 

Total 16,*936.88 

Statement  of  the  total  material  (solid  rocky  loose  rock^  gravel y  and  sand)  removed  since  the 

work  u^s  first  undertaken. 

Cubic  yards. 

By  open  cut  in  cofferdam,  fiscal  years  ending  June  30, 1888  and  1892 3, 619. 6 

By  blasting  solid  rock  and  by  dredging  tlie  rock,  gravel,  and  sand,  fiscal 

years  ending  June  30,  1894,  1895,  1896,  1902,  and  1903 64, 550. 1 

By  blasting  solid  rock  and  by  dredging  the  rock,  gravel,  and  sand,  fiscal 

year  ending  June  30,  1904 19, 576. 0 

Total 87,746.7 

Eighty-seven  thousand  seven  hundred  and  forty-five  and  seven-tenths  cubic 
yards,  barge  measurement,  of  material  of  all  kinds  (solid  rock,  loose  rock,  gravel, 
and  sand),  equivalent  to  65,813.27  cubic  yards,  solid  measurement,  have  been 
removed  since  the  work  was  first  begun  (season  of  1887)  at  a  total  cost  of  $142,748.99— 
an  average  cost  of  $2,169  per  cubic  yard. 

Summary  of  holes  drilled y  etc. 


Fiscal  year  ending  June  80— 
1894 


1895 
1896 
1902 
1908 
1901 


Number  of 

holes 

drilled  and 

blasted. 


Total 
depth. 


Total. 


Ftet. 

832 

2,441.« 

1.194 

4,8^.9 

1,958 

7.212.3 

1.2iS9 

5.020.0 

8.fi94 

12.H75.0 

2.  r>Hi 

9,787.4 

11,621 

«41,W(;.2 

a  Equivalent  to  7.95  milefi. 
Avera^  depth  of  holes,  3.6461  feet. 

The  cost  of  the  work,  exclusive  of  inspection,  oftioe  expenses,  etc.,  during  the  fiscal 
year  ending  June  30,  1904,  was  $3.05  per  cubic  yard. 

Prior  to  the  approval  (April  1,  1899)  of  the  subproject  of  March  20,  1899,  a  total 
of  $63,750  had  l)een  ex])ended  on  this  work.  Since  the  approval  of  this  subproject, 
$78,998.99  has  been  expended  during  the  seasons  of  1901,  1902,  and  liK)3,  and  the 
average  cost  per  cubic  yard  during  this  period  was  $3.21,  exclusive  of  in8[)ection, 
office  expenses,  etc. 
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Oomparaiive  tUtlement  of  cott. 

Per  cubic  jrard. 

Lowest  propoeal  (October  31,  1901) $3.82 

CoBt  during  eeaaoiiB  of  1901,  1902,  and  1903 3.21 

Various  items  of  cost  for  fiscal  years  ending  June  SOj  ]90t,  190S,  and  1904* 


Dyiuuiiite: 

No.  !....•• poundM.. 

No.  2 do 

Exploden,  initilAted number. . 

Muslin  for  wrappen yards. , 

Twine  for  making  up  cartridges pounds. . 

Rubber  tubing  for  insulating  joints feet- . 

Connecting  and  leading  wire pounds. . 


Quantity. 


.S.SOO 

14,875 

8,460 

l.OM 

124 

2,000 

781 


Value. 


} 


Total  for  explosives,  etc 

Fuel 

Extraordinary  repairs  to  drill  boat 

Ordinary  repain 

Supplies  of  all  Kinds 

Expenaea  of  all  kinds 

Labor  and  inspection 

Office  salaries 


12,675.75 

1. 666.89 
61.60 
24.20 
67.00 
49.96 

4,685.41 
810. 12 

8,166.85 
601.16 

1,429.68 
775.46 

8,660.21 

1.905.60 


Total  cost  drilling  and  blasting '     26,878.87 


Cod  of  dredging ^  including  towing  and  unloading  dredged  material^  fiscal  tftars  ending 

June  SO,  190i,  190S,  and  1904. 

Dredjre,  hired  under  proposals 116, 760. 88 

Klatboats,  hired  under  proposals 11, 648. 80 

Towboat,  hired  under  proposals 10, 140. 17 

laibor  unloading  dredied  material 7,696.68 

I nspectkm  and  miscellaneous  expense 2, 686. 24 

Ofllee  salaries 8,787.00 

Total 62,626.62 


Total  cost  of  the  work,  seasons  1901. 1902,1908 78,096.00 


Sumnutry  of  cost  of  the  work  for  seasons  of  1901 ,  190ff  and  190S. 

11,22ft  cubic  yards  of  solid  rock  drilled  and  blasted,  costing  126,878.87,  ayersge  cost  per  cubic 
yard 12.840 

67,881  cubic  yards  (barge  measurement),  equivalent  to  48,420.47  cubic  yards,  solid  measure- 
men  t«  of  material  dreoged.  towed  to  Culloms  Ripple  and  unloaded,  costing  •62.625.62,  aver- 
age oast  per  cubic  yard  1.212 

Total  cost  per  cubic  yard 8. 661 

Less  oost  of  inspection,  etc 851 

Arerage  cost  per  cubic  yard 8. 210 

Startinff  slightly  within  the  mouth  of  the  Licking  River,  the  channel  corves  out 
into  the  Ohio  to  nearly  the  axis  of  the  river  at  ordinary  stages.  The  width  of  the 
channel  increases  gradually,  and,  taking  the  entire  length,  it  will  average  about  200 
feet,  with  a  depth  of  not  less  than  4  feet  at  extreme  low  ( 1881 )  water. 

It  is  proposed  to  make  a  careful  examination  of  the  new  channel  durinj^  the  pres- 
ent season,  to  determine  whether  anv  loone  nx'k  has  l)een  washed  down  from  above 
or  whether  any  small  ouantities  of  blasted  rock  remain  to  l)e  taken  out. 

Such  work  can  best  t>e  done  during  the  low-water  period,  which  tisually  occurs  in 
Sentember  or  October. 

iHirin^  the  fiscal  vear  ending  June  30,  1904,  the  work  was  under  the  immediate 
supervision  of  Mr.  Clinton  B.TIarris,  junior  engineer,  assisted  by  Mr.  Frank  C. 
Stout,  inspector,  on  the  second  or  night  turn  at  dredging. 

Bespectlully  submitted. 

R.  R.  JONB, 
Chief  Assistant  Enginerr. 
Gol.  G.  J.  Lvnsi^KBR, 

Corps  of  Engineer*, 
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rbpobt  of  mr.  r.  r.  jone8,  chief  assistant  enoinbeb^  on  repairs  to  dikes  and 

dams  in  the  ohio  river. 

United  States  Engineer  Office, 

Cincinnatif  Ohio,  June  SO,  1904- 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  in  connec- 
tion with  repairs  to  dikes  and  dams  in  the  Ohio  River  during  the  fiscal  year  ending 
June  30,  1904: 

Greneral  repairs  to  dikes  and  dams  were  carried  on  during  the  low-water  season 
under  project  dated  July  9,  1902,  approved  July  28,  1902. 

After  the  abandonment  of  the  project  to  construct  an  ice  pier  at  Harris  Ferry, 
W.  Va.,  the  stone  which  had  been  procured  for  this  work  was  towed  to  Belleville 
Island,  4.4  miles  below  Harris  Ferry,  and  to  Newberry  Island,  6  miles  above  Harrifl 
Ferry,  and  used  in  the  repair  of  dams  at  these  points. 

BELLEVILLK   ISLAND   DAM  (203   MILES   BELOW   PITTSBURG ). 

The  riprap  dam,  built  in  1844  to  close  the  back  channel  of  Belleville  Island,  is 
1,100  feet  in  length  and  was  originally  built  up  to  a  6-foot  stage.  The  action  of  the 
swift  water  in  the  narrow  chute  at  the  head  of  the  back  channel  had  partly  destroyed 
this  dam,  the  connection  of  the  dam  with  the  island  shore  being  entirely  efEaoed. 
Repairs  by  renewing  the  stone  were  begun  September  14,  and  the  work  of  restoring 
the  dam  to  a  6-foot  stage  was  completed  October  10,  723.7  cubic  yards  of  loose  stone 
bein^  placed  in  the  dam. 

This  dam  at  the  close  of  the  season  of  1903  was  in  very  good  condition  and  it  was 
then  believed  that  it  would  perform  useful  service  for  many  years  to  come.  It  is 
proposed,  however,  to  make  a  careful  examination  of  the  dam  during  the  coming  low- 
water  season  to  determine  what  injury,  if  any,  was  caused  by  the  heavy  ice  which 
prevailed  for  an  unusually  long  period  during  the  winter  of  1903-4. 

NEWBERRY    ISLAND   DAM  (193.6   MILES   BELOW   PITTSBURG ). 

The  riprap  dam  at  this  point  was  also  constructed  in  1844,  to  close  the  back  chan- 
nel of  Newberry  Island.  It  is  1,650  feet  in  length  and  w^as  originally  built  up  to  a 
6^foot  stage.  This  dam  was  badly  broken  and  did  not  connect  with  the  island  shore. 
The  work  of  renewing  the  stene  which  had  been  displaced  was  commenced  October 
12  and  completed  to  about  a  4-foot  stage  November  6,  2,015.7  cubic  yards  of  looee 
stone  beinj^  placed  in  the  dam. 

It  is  believed  that  the  dam  should  be  restored  to  about  ite  original  height,  viz,  6 
feet  above  low  water,  as  soon  as  funds  shall  become  available  for  such  work.  It  is 
thought  that  about  2,000  cubic  yards  of  material  will  be  required  to  complete  the 
work,  the  estimated  cost  of  such  completion  being  $4,000. 

It  is  proposed  to  make  a  careful  examination  of  the  dam  during  the  approaching 
low-water  season. 

A  statement  showing  the  material  used  and  the  cost  of  repairs  to  the  dams  at  New- 
berry and  Belleville  islands,  is  given  below. 

Items  of  cost  incurred  in  repairing  dams  at  Bellemlle  and  Newberry  islands. 

Stone,  2,739.4  cubic  yards,  at  $1.80 $4,  930. 92 

Hire  of  towboat  and  barges 1, 227.  20 

Incidental  expenses 68. 63 

Labor  and  inspection 964. 30 

Total  cost 7, 191. 05 

Average  cost  per  cubic  yard,  $2.62}. 

The  work  was  carried  on  directly  by  the  Unite<l  States  with  hire<l  labor,  and  tow- 
boat,  barges,  ete.,  hire<i  under  proposal  by  the  day,  while  the  stone  was  purchased 
in  open  market  after  advertisement. 

EIGHT  MILE   DIKE    (455.5    MILES   BELOW   PITTSBURG ). 

The  timber  crib  dike  at  this  point  was  built  in  1886,  and  is  2,300  feet  in  length, 
built  up  to  an  8-foot  stage;  original  cost,  $37,506.11.  The  timl)ers  in  this  dike  have 
rotted  tiadly  in  places,  allowing  the  stone  filling  to  escape.  The  work  of  repairs  was 
begun  November  16  and  suspended  December  5  on  account  of  high  water  and  cold 
weather. 
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Rtatemente  showing  material  used  in  repairs,  cost,  and  an  estimate  of  material,  labor, 
etc.,  required  to  complete  the  repairs  are  given  below: 

Material  placed  in  dike^  seoion  of  1903. 

Oak  timbers feet  B.  M..  11,140 

Driftbolta pounds..    1,403 

Stone cubic  vards. .  70 

Iiem$  of  co9t  of  repair$f  teaeon  of  1903, 

Oak  timbers 11,140  feet  B.  M..  $446.60 

Driftboltfl 1,403  pounds..      38.08 

Stone 70  cubic  yards. .      77. 00 

Hire  of  barjiee 144.50 

Labor  and  mspection 189. 00 

Total 896.08 

EiUmaie  of  material,  labor,  etc,,  to  complete  repain  to  Eight  Mile  dike. 

Oak  timbers 23,400  feet  B.  M..  $936.00 

Driftbolts 2,020  pounds. .  60.60 

Towing  and  barge  hire 217.00 

Labor , 398.79 

Total 1,612.39 

The  work  of  repairs  to  Eight  Mile  dike  was  carried  on  directly  by  the  United 
States  bv  hired  laoor,  hire  of  bargee  by  the  day,  the  material  being  procured  under 
proposals. 

Tne  cost  of  repairs  to  dike  at  Eight  Mile,  as  stated  in  above  estimate,  is  based  on 
the  condition  of^  the  dike  when  last  examined  (low-water  season  of  1903);  but  it  is 
proposed  to  make  a  careful  examination  of  the  dike  during  the  approaching  low- 
water  season  to  determine  what  injury,  if  any,  was  caused  by  the  neavy  ice  which 
prevailed  during  the  winter  of  190SM. 

The  work  of  repairs  to  dikes  and  dams  during  tlie  season  of  1903  was  in  local 
charge  of  Mr.  C.  w.  Lewis,  inspector. 

UPPKR,  MIDDLK,  AND  LOWKR  FOUR  MIL!  DIKIB. 

Situated  at  a  distance  of  from  3  to  4}  miles  below  the  foot  of  the  Eight  Mile  dike 
are  three  other  timber  crib  dikes;  the  original  cost  of  these  dikes  was  as  follows: 

Coft. 

Upper  Four  Mile  dike $34,022.13 

Middle  Four  Mile  dike 39,468.61 

Lower  Four  Mile  dike 60,719.61 

Total 124,200.36 

An  examination  of  these  dikes  was  made  during  the  low-water  season  of  1903  and 
an  estimate  made  of  the  cost  of  such  repairs  as  would  replace  the  decayed  or  other- 
wise damaged  parts  of  the  top  of  each  dike;  such  estimate  is  herewith  appended. 

Eitimated  cod  of  repairs  to  Upper  Four  Mile  dike. 

Oak  timbers 38,800  feet  B.  M..  $1,662.00 

Driftbolts 3,888  pounds..        116.64 

Stone 200  cubic  yards..        400.00 

Towing  and  hire  of  barges 21 7. 00 

Labor 66a  69 

Total 2,946.2:$ 
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EsHmaUd  cost  of  repairs  to  Middle  Four  Mile  dike. 

Oak  timbers,  35,800  feet  B.  M $1,432.00 

Driftbolte,  3,936  pounds 118.08 

Stone,  200  cubic  yards 400.00 

Towing  and  hire  of  barges 217.00 

Labor 609.61 

Total 2,776.69 

Estimated  cost  of  repairs  to  Lower  Fcmr  Mile  dike, 

Oaktimbers,  17,400feetB.  M 1696.00 

Driftbolts,  l,830pounds 64.90 

Stone,  200  cubic  yards 400.00 

Towing  and  hire  of  barges j .  217. 00 

Labor 296.79 

Total '. 1,664.69 

Summary, 

Complete  repairs  to  Eight  Mile  dike $1,612.39 

Repairs  to  Upper  Four  Mile  dike 2,946.23 

Repairs  to  Middle  Four  Mile  dike 2,776.69 

Repairs  to  Lower  Four  Mile  dike 1, 664. 69 

Total  estimated  cost  of  repairs 9, 000. 00 

It  is  believed  that  the  maintenance  of  these  dikes  is  required  in  the  interests  of 
navigation,  and  it  is  recommended  that  repairs  be  made  whenever  funds  for  such 
purpose  shall  become  available. 
Respectfully  submitted. 

R.  R.  Jones, 
Chief  Assistant  Engineer. 
Col.  G.  J.  Lydbcker, 

Corps  of  Engineers, 


report  op  mr.  r.  r.  jones,  chibp  assistant  engineer,  on  the  cx)n8trrction  and 

rebuilding  op  ice  piers  in  the  ohio  river. 

Unfted  States  Engineer  Oppice, 

Cinciujiatit  Ohio^  June  SO,  1904, 

Colonel:  I  have  the  honor  to  submit  the  following  report  in  connection  with  the 
construction  and  rebuilding  of  certain  ice  piers  in  the  Onio  River  during  the  fiscal 
year  ending  June  30,  1904. 

HOCKINGPORT,    OHIO,    198.6   MILES  BELOW   PITTSBURG. 

The  project  for  constructing  an  ice  pier  at  or  near  the  mouth  of  Big  Hocking  River, 
dated  July  8,  was  approved  July  31,  1902. 

Work  of  setting  up  machinery,  arranging  for  delivery  of  supplies,  storing  cement, 
constructing  forms  for  the  placing  of  concrete,  building  earthen  embankment  an)un(l 
foundation  base  of  piers,  etc.,  was  carried  on  until  Auffust  14,  when  all  work  was 
ordered  suspended  on  account  of  objections  raised  to  the  building  of  the  pier.  A 
public  hearing  was  held  in  this  office  August  13,  and  a  record  of  this  hearing,  together 
with  your  recommendation  that  the  project  be  abandoned,  was  transmitted  to  the 
Chief  of  Engineers  August  27.  By  recommendation,  concurred  in  by  the  Chief  of 
Engineers  and  approved  by  the  Secretary  of  War  September  5,  the  project  was  there- 
upon abandonee. 

The  stone  which  had  been  contracted  for  was  used  in  the  repairs  to  loose  Ptone 
dams  at  the  head  of  Newberry  Island  and  Belleville  Island,  respectively;  the  plant, 
cement,  lumber,  etc.,  which  had  been  procure<l  for  the  work  was  loade<l  on  barges 
and  shipped  to  Maysville,  Ky.,  for  use  m  ioe-pier  construction  at  that  point. 
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Tho  total  amount  expended  in  the  preliminarv  work  and  the  purchase  of  material, 
etc.f  for  the  ice  pier  at  Big  Hocking  was  $4,390.95. 

MAY8VILLS,  KY.,  407.4   MILBB   BELOW   PITTBBITRG. 

The  project  for  this  work  was  dated  July  9  and  approved  July  28,  1902. 

Owing  to  failure  to  procure  relinauiflhment  of  riparian  rights  from  the  owners  of 
one  piece  of  property  mvolved  in  tne  site  originally  determined  upon  for  the  loca- 
tion of  pier,  a  second  examination  and  survey,  mcluding  soundings  and  borings,  was 
enti*re<i  upon  and  (x>n tinned  during  July  and  August  The  result  of  these  investiga- 
tions, together  with  the  expressed  views  and  wishes  of  |)artieH  who  had  interests  in 
the  river  at  Maysville,  and  of  owners  of  towboats  operatmg  in  this  locality,  was  the 
selei*tion  of  a  new  site  for  the  pier  at  a  point  a1bK)ut  450  feet  below  the  original 
location. 

Timber,  stone,  cement,  etc.,  were  purchased  under  proposals  and  the  work  was 
carried  on  by  hired  labor  employed  airectly  bv  the  Unite<l  States.  On  September  23 
a  force  of  men  was  starte<l  to  work  cutting  ancl  framing  the  timbers  for  tne  founda^ 
tion  cribs.  On  Septeml)er  27  a  dred^  boat  was  engaged  to  clear  off  the  river  bot- 
tom for  the  placing  of  foundation  cnbs,  the  bottom  being  dredged  level  to  a  depth 
equal  to  10.5  feet  below  low  water.  Work  of  placing  and  sinking  the  three  founda^ 
tion  cribs  (each  28  by  59  feet )  was  completea  Octolwr  27,  after  numerous  delays 
caused  by  nigh  water  and  failure  to  re(*eive  promptly  shipments  of  timber  and  stone. 
Laying  (x>ncrete  was  l>egun  October  23  and  suspen(fed  for  the  season  November  28, 
on  account  of  high  stage  of  water  and  cold  weatiier.  The  three  sections  of  pier  were 
carried  to  a  height  of  al)out  13  fi*et  above  low  water.  The  plant,  tools,  etc.,  were 
stored  and  the  fon*e  dis<*harg<Hl  I>ecembc»r  5. 

The  greater  depth  of  water  and  the  character  of  the  material  which  composed  the 
bed  of  the  river  at  the  new  site  ne<'essitate<l  the  removal  of  a  lai^r  amount  of  loose 
mati»rial  and  a  proportional  increase  in  the  quantities  of  timber  and  stone  in  the 
foundation  cribs. 

The  greater  depth  of  water  about  the  cribs,  while  a  positive  advantage  to  naviga- 
tion interests  after  the  completion  of  the  ice  pier,  obliged  some  changes  to  be  miule 
in  the  manner  of  conductmg  the  work  of  construction.  Among  other  things,  it 
required  the  hire  of  mon^  flatl)oatH  on  which  to  handle  the  materiid  and  from  which 
to  put  it  in  place.  By  i^reful  management  the  unit  price  of  the  stone  and  concrete 
filhng  was  kept  at  a  low  rate,  but  yet  was  somewhat  higher  than  those  of  the  original 
estimate;  the  quantities,  however,  were  increased  for  the  reasons  already  stated. 

A  (comparison  of  the  estimated  cost  of  cribs  at  site  first  selecti^d  and  the  actual  cost  at 
the  site  on  which  cribs  were  con8tructe<l  is  given  below.  The  necessity  for  change 
in  site  has  already  l)e<*n  stated,  viz:  Failure  to  acquire  relinquishment  of  the  riparian 
rights  at  the  site  originally  pn>i)osed. 

Comparative  staUtnmt  of  cost  of  pier. 


FouniUtion  rrlbn: 

BorlnxN 

CleMlng  bottom  Mredi^nK ) 

Timber  crWm  (inrludinif  ironwork,  labor,  etc. ) 

Roufh  Rtone  and  concrcto  flUIng  (including  all  material,  labor,  etc.) . 


CVvt  of  three  crib  foundations 


Cost  of 

original 

rite. 


Coftaa 

oon- 
atructed. 


f9»).00 

2,889.00 

»3,»4O.0O 


7,179.00 


Huperatroeture,  carried  up  to  a  stage  of  IS  feet;  concrete  and  rough  stone,  including  all 
material  and  labor,  1,120  cubic  yardu,  atf6.66i 


Total 


1810. 2« 

1.600.00 

5,097.76 

<-7,428.00 


14,436.00 
6,8S8.86 


20,760.86 


•  None  oootemplated. 


b  1,620  cubic  yarda,  at  12.06. 


0  2,888  cubic  yarda,  at  12.64^. 


The  three  sections  of  the  pier  require  to  be  built  up  to  heights  var3dng  from  20.5 
feet  to  26.5  feet  [greater  than  at  present  to  bring  them  to  the  Heights  originally  pro- 
posed. The  estimated  cost  of  this  work  (the  cost  per  cubic  yard  of  which  will 
increMe  as  the  height  incrt*ases  and  sectional  area  diminishes)  is  $9,005.  The 
balance  of  funds  available  under  the  ori^nal  appropriation  for  the  construction  of 
an  ice  pier  at  Maysville,  Ky.,  is  not  Hufii(!ient  to  complete  the  work.  It  is  therefore 
respectfully  suggested  that  authority  be  obtained  to  use  so  much  of  the  fimds 
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originally  allotted  for  the  construction  ql  ice  pier  at  or  near  the  mouth  of  Big  Hock- 
ing River  ( work  on  which  has  been  abandoned,  in  accordance  with  indorsement  of 
the  War  Department  of  September  5,  1903)  for  the  completion  of  the  ice  pier  at 
Maysville,  Ky. 

The  ice  pier  at  Maysville,  Ky.,  proved  to  be  most  valuable  in  the  protection  of 
floating  craft  during  the  severe  winter  of  1903-4,  and,  so  far  as  can  be  learned,  has 
been  very  acceptable  to  the  river  interests. 

A  statement  of  the  material  placed  in  the  pier  during  the  season  of  1903  is  appended 
hereto. 

The  construction  of  the  pier  was  carried  on  under  the  supervision  of  Messrs.  Clin- 
ton B.  Harris  and  Frank  A.  Bone,  junior  engineers. 

Material  placed  in  pier  during  season  of  190S. 

FOUNDATION  CRIBS. 

Oak  timbers,  10  by  12  inches feet  B.  M..  108,160 

Poplar  lumber,  2  by  12-14  inches do 6, 744 

Yellow  pine,  2  by  12-14  inches do 2,600 

Driftbolte pounds..  10,743 

Cast  washers do 100 

Machine  bolts do 190 

Rough  stone cubic  yards. .  2, 676 

Crushed  stone do 257 

Sand do 190 

Portland  cement barrels. .  660 

SUPKRSTRDCTUBB. 

Portland  cement barrels. .  840 

Crushed  stone cubic  yards. .  386. 70 

Rough  stone do 713. 86 

Sand do 416.98 

Iron  nosing pounds. .  3, 800 

Iron  mooring  rings do 800 

Iron  anchor  plates do ... .  85 

QALLIPOLIS  AND   MIDDLEPORT. 

Project  dated  July  8,  approved  July  21,  1902.  No  work  was  done  durinf^  fiscal 
year  ending  June  30,  1904.  It  is  proposed  to  b^in  work  on  these  piers  dunng  the 
coming  season. 

Respectfully  submitted. 

R.  R.  Jones, 
Chief  AssiHtant  Engineer. 
Col.  G.  J.  Lydecker, 

Corps  of  Engineers. 


report  of   MR.    E.    J.    CARPENTER,    ASSISTANT   ENGINEER,    ON   WORK   OF  THE   OHIO   RIVER 

dredges  during  the  calender  year  1903. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  June  SO^  1904. 

Colonel:  I  have  the  honor  to  submit  the  annual  report  of  operations  of  U.  S. 
dredges  Ohio  and  Ostvego  for  the  calendar  year  1903,  with  tabular  statements  showing 
cost,  amount  of  excavation,  etc.,  at  the  various  places  where  dredging  was  done. 

The  dredges  remained  in  winter  quarters  in  the  Kentucky  River  at  Carrollton 
until  April  12,  when  they  were  brought  to  Cincinnati  for  the  repairs  necessary  to 
refit  them  after  the  previous  season's  work  on  cemented  gravel  excavation. 

The  dredge  machinery  was  readily  put  in  order,  but  the  four  dump  scows  were 
found  to  be  so  badly  rotted  that  it  was  necessarv  to  rebuild  about  one-half  tlie  bins, 
sides,  and  decks  to  make  them  at  all  serviceable,  these  extensive  repairs  requiring 
so  much  time  that  the  plant  was  not  ready  for  work  until  June  15. 

Twin  Creek  bar,  S7S.4  mUes  belaiv  PiUsburg. — On  completion  of  the  re^mirw  the 
dredges  proceeded  to  this  point  to  straighten  and  widen  the  channel  by  cutting  away 
the  points  of  the  creek  bars  that  proje^ed  into  it  from  both  sides  of  tlie  river. 

The  bar  on  the  Kentucky  side,  gravel  and  sand,  was  removed  nearly  to  the  line  of 
low  water  above  and  below  it,  and  the  opposite  rocky  bar  on  the  Ohio  side  was 
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(ired^|ed  off  in  such  manner  aa  to  make  a  straight  channel  down  to  the  lower 
i-rossmg. 

The  width  of  the  area  dredged  is  325  feet  and  the  extreme  length  2,050  feet,  mak- 
ing a  straight  channel  through  the  ripple  5  to  6  feet  deep  at  low  water  except  on  the 
rignt,  where,  for  a  width  of  30  feet,  the  depth  is  3  feet  below  low  water. 

The  greater  part  of  the  bar  on  right  of  the  channel  consists  of  bowlders  and 
broken  stone,  extremely  compact,  making  difficult  excavation  and  causing  much 
delay  from  accidents  to  the  dredge  machinery. 

The  material  removed  was  dumped  on  and  above  the  creek  bar  on  the  Ohio  shore, 
where  it  serves  to  direct  the  river  current  into  the  new  channel. 

Excavation  made,  June  18  to  September  1. 

Gravel  and  sand cubic  yards. .  20, 508. 0 

(travel,  bowlders,  and  loose  rock do 56, 103.0 

Logs  and  snags  removed  (4) tons..  5.4 

Rocks  removed  (1) do 1.3 

MancheMer  laland,  S9S  miles  beUnc  Pittsburg. — One  coal  barge  wreck,  which 
blocked  the  towboat  channel  at  this  place,  was  broken  up  and  removed  by  the  dredge 
Ohio  on  June  26;  and  a  second  barve,  sunk  later  near  the  same  point,  was  destroyed 
and  taken  out  by  the  dredge  on  July  25. 

Wrecks  removed,  coal  barges,  2. 

Sand  Creek  6ar,  fjfO  miles  below  Pittsburg. — After  finishing  their  work  at  Twin 
Creek  the  dredges  were  moved  to  this  place,  where  the  narrow,  crooked  channel  had 
long  interfered  with  navigation,  and  had  caused  much  loss  to  coal  tows. 

Work  at  Sand  Creek,  in  the  low  water  season,  was  made  possible  by  a  rise  which 
enabled  the  dredges  to  make  an  outlet  in  the  channel  through  which  scows  could 
reach  the  dumping  ground  during  low  water.  The  length  of  the  ripple  and  dintance 
to  the  dumping  j^und  made  two  towboats  necessarv  to  tend  the  dredges,  and  low 
water  seriouslv  mterfered  with  the  work;  but  on  the  whole  a  fair  rate  of  progress 
was  made.  Tne  channel  was  widened  by  dredging  off  the  gravel  bar  on  the  right; 
and  at  foot  of  the  ripple,  near  the  dike,  a  gravel  lump  was  removed  that  had  hereto- 
fore made  the  place  almost  impassable  for  ascending  boats  and  tows  during  the  lower 
stages  of  river. 

The  dredging  added  160  feet  to  the  width  of  channel,  with  depth  4  to  5  feet  below 
low  water,  for  a  length  of  2,700  feet,  and  225  feet  width,  with  6  teet  low-water  depth 
for  an  additional  distance  of  1,000  feet,  the  total  length  widened  being  3,700  feet; 
easy  passage  for  coal  tows,  as  well  as  fmckets,  being  thus  assured. 

Most  of  the  material  excavated,  which  consiste<i  of  gravel  and  sand  with  some 
hard  clav  and  occasionally  a  crust  of  cementtnl  gravel,  was  dumped  behind  the  dike 
on  the  West  Virginia  shore  at  the  foot;  but  a  small  portion,  taken  from  the  upper 
en<l  of  the  bar,  was  placed  below  the  rock  liar  on  the  Ohio  shore,  opposite  the 
Ravens wooil  wharf. 

On  November  28,  after  the  fourth  through  cut  had  been  completed,  work  for  the 
season  was  stopped  on  account  of  cold  weather,  which  had  already  caused  considerable 
delay. 

Excavation  made,  September  9  to  November  fS. 

Gravei  and  sand cubic  yards. .  95, 303. 0 

Logs  and  snags  removed  (3) tons. .  3. 5 

Rocks  removed  (10) do 23. 4 

On  November  29  the  dredging  plant  left  Ravenswood,  W.  Va.,  for  winter  quarters 
in  the  Little  Kanawha  River  at  Parkersbuiv;  but,  owing  to  an  accident  that  dis- 
abled the  machinery  of  one  of  the  hired  towboats  and  to  delays  from  heavy  ice  in 
the  river,  did  not  reach  Parkersburg  until  De<»mber  2,  when  the  remaining  dredge 
tender  was  dis(*harged. 

Arrangement!}  had  l)een  made  to  dock  the  dreilge  Oswego  on  arrival  at  Parkers- 
burg, to  replace  the  ash  well  which  had  rusteil  through,  and  to  stop  some  leaks  about 
Uie  nead  ot  the  hull  where  a  number  of  rivets  had  l)een  loosened  by  the  hard  work 
of  the  past  three  seasons.  As  this  work  could  not  lie  done  <iuring  the  severely  cold 
weather,  and  as  the  old  scows  were  all  leaking  Imdly,  it  was  necessary  to  retain  more 
than  the  usual  numU'r  of  (two)  men  to  take  can*  of  the  plant. 

On  December  5  the  cn^wn,  with  exception  of  six  men  needed  to  take  care  of  the 
plant,  were  furloughed  and  sent  home. 

*  »  •  »  f^  «  « 

When  cold  wt^ather  compelle<l  sus{)ension  of  operations,  last  November,  the  plant 

was  taken  to  winter  quarters  in  the  Little  Kanawha  River  at  Parkersburv,  W.  Va., 

with  the  expectation  of  docking  the  Osurgo  to  renew  the  ash  well,  which  had  rusted 
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through,  and  to  replace  a  number  of  loose  rivets  that  caused  dangerous  leaks  at  the 
forward  end  of  the  hull.  Owing,  however,  to  the  severe  and  long-continued  cold 
weather,  it  was  not  possible  to  dock  the  dredge  until  April  3;  and  on  the  15th, 
immediately  after  coming  off  the  docks,  the  dredge  hull  was  cut  by  collision  with  the 
steamer  French^  necessitating  further  repairs,  for  which  redocking  was  required,  and 
which  were  not  completed  until  May  10. 

While  the  dredges  were  in  winter  quarters  it  was  necessary  for  their  safety  to  keep 
one  of  the  crews  to  take  care  of  them,  as  both  the  Ohio  River  and  the  Little  Kanawha 
were  frozen  from  late  in  November  till  early  in  March,  but  these  men  were  utilized, 
as  far  as  conditions  would  permit,  to  make  some  of  the  repairs  needed  to  fit  the  plant 
for  the  ensuing  season's  work. 

As  the  dump  scows  were  all  unfit  for  use,  the  woodwork  of  three  of  them  being 
quite  worn  out  and  rotten,  and  the  fourth  in  need  of  extensive  repair,  an  emei^ncy 
contract  was  made  with  the  Monongahela  River  Consolidated  Coal  and  Coke  Coni- 
pany  to  rebuild  three  of  the  scows  for  $3,889.32  each,  using  such  of  the  metal  parts, 
trusses,  shafts,  door  fittings,  etc.,  as  were  in  good  order;  and  this  work  was  completed 
by  the  contractors  promptly  and  in  a  most  satisfactory  manner. 

The  fourth  scow  and  one  of  the  decked  flats  were  docked,  calked,  and  partly 
repaired  at  Parkersburg,  and  on  May  18  the  plant  was  moved  to  Marietta,  Ohio,  to 
complete  refitting  for  the  season's  work. 

Proposals  for  furnishing  a  towboat  for  dredge  tender  during  the  present  season 
were  opened  Mav  5,  and  the  lowest  bid,  that  of  the  New  Haven  Towboat  Company, 
of  Spilman,  W.  Va.,  $44.64  per  day,  was  accepted. 

On  June  11  the  repairs  of  the  dredges  havmg  been  completed,  and  three  of  the 
scows,  the  number  required  for  the  two  dredges  when  working  with  single  towboat 
for  tender,  being  ready  for  service,  the  plant  left  Marietta  to  Ijegin  the  season's 
operations. 

The  Oswego  began  work  immediately  after  the  dredges  reached  Coon  Run;  but  as 
the  bar  proved  too  short  for  both  dretiges  to  work  there  at  once,  the  Ohio's  crew  was 
employed  in  completing  repairs  of  the  fourth  scow  until  the  21st,  when,  an  extra  tow- 
boat  having  been  procured,  the  Omego  was  taken  to  Fish  Creek  Island,  2  miles  above, 
and  the  Ohio  contmued  work  at  Coon  Run. 

Coon  Kun  bar^  114.9  miles  below  Pittsburg. — This  bar  consists  of  gravel,  bowlders, 
and  loose  rock  carried  out  into  the  river  by  the  run,  making  a  sharp,  high  point, 
which  extended  more  than  500  feet  from  shore  line  and  caused  much  trouble  to 
packets  and  danger  to  tows  at  ordinary  stages  of  river. 

Five  cuts  have  been  made,  widening  the  channel  200  feet,  the  area  dredged,  5  feet 
below  low  water,  having  this  width  at  the  point  of  the  bar,  and  extreme  length  of 
600  feet. 

The  excavated  material  has  been  dumped  close  to  the  Ohio  shore  opposite  and 
above  the  bar. 

Excavation  made^  June  14  to  SO. 

Gravel,  bowlders,  and  loose  rock cubic  yards. .  17, 130. 0 

Roctks  removed  (3) tons..  4.8 

Work  in  progress. 

Blair  Run  bar^  OhiOf  opposite  Ihh  Creek  Island ^  US  miles  below  Pittsbtirg. — This  bar, 
composed  of  bowlders  and  rock  from  the  run,  projects  into  the  river  from  the  Ohio 
shore  abreast  of  the  island,  causing  so  sharp  a  turn  in  the  channel  that  during  stages 
when  navigation  is  comparativeljr  easy  at  other  places  in  this  part  of  the  river,  it  is 
difficult  and  dangerous  at  this  point. 

Four  cuts  have  been  made,  with  depth  of  5  feet  below  low  water,  widening  the 
channel  120  feet  at  the  point  of  the  bar  and  extending  for  a  length  of  800  feet. 

The  material  excavated  has  been  dumped  on  left  of  the  channel  close  to  Fish  Creek 
Island,  just  above  the  foot,  where  it  will  serve  to  prevent  scour  along  the  island  and 
will  direct  the  current  into  the  channel. 

Excavation  made,  June  f  f  to  SO, 

Gravel,  bowlders,  and  loose  rock cubic  yards..  8,  793.0 

Rocks  removed  (1) tons. .  3. 4 

Logs  removed  (2) do...  2.0 

Work  in  progress. 
Respectfully  submitted. 

E.  J.  Carpentkr, 
Assistant  Engineer. 
Co\.  G.  J.  Lydbckbr, 

Corps  of  Engineers, 


APPENDIX  D  D — REPORT  OF  COLONEL  LYDEOKER.    2427 


OHIO   RIVER   DRRDGINO  8TATBMBNT   FOR   1903. 

Dredgen  in  commission, 
TIME. 


Time  At  work. 


hrtHlfingfTATel  and  mod 

Drednng  fTAvel,   bowlders,  and   loose 

rocE 

KemoTiDf  log!  and  mags 

RemoTiiiff  rocks 

RemoTing  wrecks 


Total. 


Days. 


86.5 

28.1 

.4 

.4 

2.0 


87.4 


Time  lost. 


Sundays 

Holidars... 
Traveling  .. 

Coaling 

High  water. 
Accidents  . . 


Total 


Total  in  commission,  167  days. 


WORK. 


Dayit. 


24.0 

3.0 

7.0 

4.0 

16.0 

25.6 


79.6 


Nature  of  work. 


Gravel  and  sand  excavated 

Uravel,  bowlders,  and  loose  ruck  excavated. 


Total  excavation  for  the  season 


Logs  and  snags  removed. 

Kocks  removed 

Wrecks  removed 


During 

the 
season. 


Cu. 

115.bll.0 

56,106.0 


171,914.0 


Tons. 


H.9 
24.7 


CO&T, 

Eqaipment  for  the  bcbbou $1, 208. 67 

TowiDfc  and  fuel  for  the  season 11, 448. 14 

Repairs  for  the  season 1, 1 33. 06 

Salaries  for  the  season 8,226.92 

Total  for  the  season 22,016.78 

Dredges  out  of  coinmisnon. 


TIME. 


Days. 

In  ordinary 136 

Annual  repairs 63 


Total 


198 


COOT. 

Salariea  in  ordinary $2,959.23 

Towing,  wharfage,  etc.,  in  ordinary 62.00 

Total  in  ordinary $3,021.23 

Kalariea  daring  annual  repairs 4, 635. 1 1 

Annual  repairs  (shop  bills,  matenabs,  etc. ) 1, 861. 99 

Total  cost  of  repairs 6,497.10 

Total  out  of  commission 9, 518. 33 

G6at  per  day  in  ordinary  (inclmling  su|>erinteudcut'8  pay ) 22. 38 
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Cost  of  ivorky  including  all  expenditures  in  190S, 

Dredging  gravel  and  sand $20, 386. 97 

Dredging  gravel,  bowlders,  and  loose  rock 10, 138. 86 

Removing  wrecks 721. 63 

Removing  logs  and  snags 144. 38 

Removing  rocks 144. 33 


Total  expenditure  in  1903 31,636.11 

Cost  per  unit. 
Per  cubic  yard  of  excavation $0. 178 

The  day  of  work  is  for  eight  hours  actual  operation  of  two  dredges  with  four  dump 
scows  and  one  or  two  towboats  for  tenders,  deducting  every  hour  lost  by  accident  or 
otherwise. 

The  towboat  Catherine  Daviny  chartered  as  dredge  tender,  was  paid  $49.60  per  day, 
this  amount  covering  the  cost  of  the  boat,  with  outfit,  crew,  and  fuel  for  the  towboat 
and  dredges,  except  that  all  cost  of  coal  in  excess  of  5  cents  per  bushel  was  repaid  by 
the  Government, 

The  expenditure  for  towing  includes  $2,360  for  hire  of  additional  dredge  tender 
found  neceesary  to  dispose  of  the  excavated  material  when  a  low  stage  of  river  pre- 
vented access  to  the  near  dumping  grounds. 

The  "total  expenditure,"  on  which  the  cost  of  work  is  based,  covers  all  outlay 
properly  applicaole  to  the  season  of  1903,  including  the  cost  of  superintendence,  office 
work,  etc 

Location  and  description  of  work. 


Place. 


Twin  Creek  bar 

Do 

Do 

Do 

Manchester  Island 
Sand  Creek  bar 

Do 

Do 


Total 


Miles 
from 
Pitts- 
burjf. 


Date— 1903. 


372.4 
372.4 
372.4 
372.4 
393.0 
220.0 
220.0 
220.0 


June  la-Jaly  20. 
June  19-Sept.  1 . 
June  19-Juiy  14. 

Aug.  18 

June  26-July  25. 
Sept  9-Nov.  28 . 
Sept.  10-Oct.  6.. 
Sept  10-Nov.  16 


Dap 
work. 


10.2 

28.1 

.2 

.1 

2.0 

46.3 

.2 

.8 


Logs  and 
snags. 


87.4 


8.9 


Rocks. 


No. 

Tons. 

No. 

Tons. 

' 

4 

6.4 

1 

1.3 

1 

8 

8.6 

10 

23.4 

11 


24.7 


Place. 


Twin  Creek  bar. . . . 

Do 

Do 

Do 

Manchester  Island. 
Sand  Creek  bar 

Do 

Do 


ToUl. 


Number 

of 
wrecks. 


Gravel  and 
sand. 


Cubic  yard». 
20.606 


95,303 


Gravel,  bowl 

ders,  and 

loose  rock. 


Cubic  yards. 


56,103 


115,811 


66,108 


Per  day  of     Cost  per 
work.      cubic  yard, 


Ciibicyarfi; 
2,010.6 
1,996.5 


2.058.4 


10.179 
.181 


.175 


Total  for 
1903. 


$3,680.30 

10, 138. 85 

72.17 

36.06 

721.68 

16.705.67 

72.16 

108.25 


31.535.11 


D  D2. 


CX)NSTRUCTION  OF  LOCK  AND  DAM  NO.  37,  OHIO  RIVER. 

The  ^neral  project  for  this  work  is  printed  in  House  Document  No. 
336,  Fifty -seventh  Congress,  first  session,  and  it  was  adopted  by  Con- 
gress in  the  river  and  harbor  act  of  June  13,  1902,  by  appropnating 
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tlOO,000  for  commencing  operationn  and  authorizing  their  completion 
under  the  continuing-contract  system  at  a  total  cost  not  exceeding 
•1,050,000. 

Previous  operations,  including  local  surveys  incident  to  selection  of 
Uie  site  finally  adopted  for  the  work,  at  Fernbank,  Ohio,  12.7  miles 
below  Uie  Cincinnati  Suspension  Bridge,  are  published  in  the  Annual 
Report  of  tiie  Chief  of  Engineers  for  1903,  page  1645. 

Operations  during  the  last  fiscal  year  were  confined  to  the  acquisi- 
tion of  lands  necessary  for  the  improvement,  and  to  the  preparation 
of  detailed  plans  and  specifications  for  the  work.  The  land  acquired 
comprises  two  tracts — one  of  4.09  acres  on  the  left,  or  Kentucky,  bank 
of  the  river  for  the  abutment  of  the  dam,  and  the  other  of  32.9  aci*es 
on  the  right,  or  Ohio,  bank  where  the  lock  and  all  buildings  required 
for  operating  the  lock  and  dam  will  be  located.  The  smaller  tract 
was  acquired  by  direct  purchase  from  its  owner  at  a  cost  of  $654.40. 
and  clear  title  therefor  passed  to  the  United  States  by  deed  dated 
December  8,  1908.  But  it  was  necessary  to  resort  to  condemnation 
proceedings  in  order  to  obtain  the  larger  tract  at  a  reasonable  cost,  as 
well  as  to  dispose  of  conflicting  interests  between  the  fee  owner  and 
lessee  of  the  property.  On  account  of  the  delays  incident  to  these  pro- 
ceedings it  was  not  until  March  23,  1904,  that  the  United  States  was 
ut  in  possession  of  this  tract  by  order  made  in  the  United  States  court 
or  the  southern  district  of  Ohio.  The  sum  awarded  by  the  court  was 
$4,935,  and  payment  therefor  was  duly  made  to  the  clerk  of  the  court 
for  distribution  to  the  parties  in  interest  in  conformity  with  thecourt^s 
orders.  Since  that  time  the  detailed  plans  and  specifications  have 
l>een  practically  completed,  and  they  will  reach  the  office  of  the  Chief 
of  Engineers  within  a  few  days  after  this  report  is  received  thqre. 

The  local  supervision  of  this  work  is  in  charge  of  Mr.  R.  R.  Jones, 
chief  assistant  engineer,  whose  report  is  herewith. 

Money  statement, 

July  1 ,  1903,  balance  unexpended $487, 872. 94 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      11,041.33 


I 


July  1,  1904,  balance  unexpend(Hl 476,831.61 

July  1,  1904,  outrtanding  liabilities 136.63 

July  1,  1904,  balance  available 476,694.98 


Amount  (estimated)  required  for  completion  of  existing  project 550, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 150,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


KTATBMBirr  OP   AMOUNTS   AND    DATBS  OK    ALL    APPKOI'KI ATIONH    FOR  TIIIH    WORK. 

Act  of 

JunelB,  1902 $100,000 

March  3,  1903 400,000 

Total 500,000 
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wrecking  apparatus,  $35.43;  pilot  house,  kitchen,  and  pantry,  $25.66; 
new  rudder  and  its  dock,  $342.35;  total,  $2,007.12. 

In  addition  to  the  work  reported  above,  several  wrecks  occurred 
during  the  year,  which  endangered  navigation  and  demanded  immediate 
removal  when  the  Woodniff  was  too  far  distant  or  was  undergoing 
repairs,  and  was  consequently  not  available.  Under  these  conditions 
Inspector  S.  H.  Fowler  titted  out  the  U.  S.  steam  launch  Wenonah  at 
Davis  Island  dam,  and  removed  the  following  wrecks  in  the  vicinity  of 
Pittsburg:  One  coal  barge  1  mile  above  the  dam,  1  coal  barge  and 
the  remains  of  another  near  the  head  of  Ijogstown  bar,  1  coal  boat 
at  Merrimans  Ripple  and  1  at  Deadmans  Island,  1  model  barge  at 
McKees  Rocks,  and  completed  work  on  the  remains  of  the  stumer 
Elizabeth^  most  of  which  had  been  previously  removed  by  the  Wood- 
ruff; and  with  hired  steamboats  in  February.  1904,  when  heavy  ice 
prevented  the  Uvse  of  the  launch,  removed  2  coal  barges  and  1  coal  boat 
at  the  Steuben villc  Bridge,  and  in  April  :^coal  barge  at  Grape  Island. 

At  Rising  Sun,  Ind.,  a  serious  obstruction  directly  in  the  channel 

{)roved  on  examination  to  be  the  remains  of  two  barges  (originally 
oaded  with  steel  mis)  about  which  a  bar  had  formed  in  such  a  way  as 
to  entirely  obliterate  the  natural  channel.  As  the  snag  boat  was  then 
engaged  in  urgent  work  on  the  upper  river,  the  hired  dredge  in  use  on 
the  removal  of  blasted  rock  at  Licking  bar  was  transferred  to  this 
point  August  27,  1903,  and  by  September  4,  with  a  double  crew  work- 
ing sixteen  hours  per  day,  had  removed  267  large  timbers,  11.5  cords 
broken  timbers,  9  steel  rails,  and  4,250  yards  gravel,  clearing  the 
channel  of  all  obstruction  at  this  locality. 

In  my  annual  reports  for  the  years  1902  and  1903  I  expressed  the 
opinion  that  if  two  light-draft  steam])oats  were  added  to  the  plant  per- 
taining to  the  general  improvement  of  the  Ohio  River  they  would, 
among  other  purposes  related  to  that  work,  be  of  very  great  utility 
as  substitutes  for  the  Woodruff*  during  low-water  periods,  and  this 
opinion  has  been  amply  confirmed  by  the  experience  of  the  year  just 
closed. 

List  of  Meamboftl  wrecks^  by  name^  removed  from  the  Ohio  River  during  the  fiscal  year 
ending  June  SOj  1904y  by  the  U.  S.  snag  boat  E.  A.  Woodruff. 


Name. 


Elizabeth 

R.  A.  Spet*d 

Jennie  GllchrlHt, 


Location. 


Jacks  Run 

Foot  of  TennesHee  luland. 


Milefli  be- 
low Pitte- 
bungr. 


3.6 
920.0 


Cairo,  ni 988. 0 


Summary  of  expenditures  for  operating  snag  boats  on  Ohio  River  for  the  fiscal  year  ending 

June  SO,  1904' 

Office  expenees  and  superintendence $5, 695. 00 

Service 15,651.51 

Subsistence 4, 699. 61 

Fuel 3,333.73 

Explosives,  etc 1 ,  019. 08 

General  supplies  and  expenses 1, 700. 1 1 

Care  and  repair  of  plant 2, 590. 32 

Hire  of  dreilge,  steamboati*,  and  flats 1,540.47 

Total 36,229.83 
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D  D  4. 

BRIDGES  OVER  OHIO  RIVER  IMPEDING   SAFE  AND  CONVENIENT 

NAVIGATION. 

United  States  Engineer  OmpE, 

Cincimiati^  Ohio^  December  22^  190S. 

General:  Under  date  of  September  18,  1903,  I  submitted  to  the 
Department  a  list  of  bridges  over  the  Ohio  River  which  are,  in  my 
opinion,  impediments  to  nafe  and  convenient  navigation,  the  duty  of 
preparing  tnis  list  and  other  related  information  called  for  by  the 
river  and  harbor  act  of  June  18,  1902,  having  been  assigned  to  me  by 
the  Chief  of  Engineers. 

That  list  has  been  nlightlv  revised  since  it  was  originally  prepared, 
and  the  following  is  now  submitted  as  a  substitute  for  it: 

(a)   bridges  with  channel  spans  less  than   500   FEET. 

Beaver  Bridge  (PitUiburg  and  Lake  Erie  Railway)^  26. S  miles  hdow 
Pittubxtrg^  Pa, — Channel  span  426  feet,  with  clear  neight  of  45.5  feet 
above  highest  water  and  88.9  feet  above  low  water;  buflt  in  1878  under 
act  of  Congress  approved  December  17,  1872. 

Losses  due  to  collision  with  piers  reported  as  $73,740. 

Stetibejiville  Bridge  (Pittsbura^  Cincinnati^  Chicago  and  St.  Louis 
Iiaifioat/)^66.2  miles  belmc  Pittsourg^  /fe.— Channel  span  303  feet,  with 
clear  height  of  42  feet  above  highest  water  and  89.6  feet  above  low 
water;  built  in  1862-63  under  act  of  Congress  approved  July  14, 1862. 

Losses  due  to  collision  with  piers  reported  as  $122,358. 

Bellaire  Bridge  (Baltimore  and  Ohio  Railway)^  9^.1  miles  below 
Pittsbtirg,  Pa. — ^rrincipal  channel  span  322  feet,  with  clear  height  of 
38.9  feet  above  highest  water  and  90  feet  above  low  water,  and  a  con- 
tiguous '  Hh  rough '^  or  channel  span  of  213.8  feet  at  same  eJevatiOin4 
built  in  1871-72  under  act  of  Congress  approved  July  14,  1862.   •  )'».»! 

Losses  due  to  collision  with  piers  reported  as  $150,126.  >'.| 

ParkenAurg  Bridge  (Baltim^tre  a?id  Ohio  Raihnay)^  18S.7  miles 
below  Pittsburg^  Pa. — Principal  channel  span,  326.5  feet,  with  clear 
height  of  38  feet  above  highest  water  and  90  feet  above  low  water, 
ana  a  contiguous  ^Hhrough'' or  channel  span  of  326.5  feet  at  same 
elevation;  built  in  1870-71,  under  act  of  Congress  approved  July  14, 
1862. 

Losses  due  to  collision  with  piers  reported  as  $110,348.47. 

Point  Pleasant  Bridge  (Kanawha  and  Michigan  Railway)^  26^.3 
miles  bdaio  IHttsbura^  /^a,-— Channel  span,  400  feet,  with  clear  height  of 
30.9  feet  above  highest  water  and  91.4  feet  above  low  water;  built  in 
1882-1886.  under  act  of  Congress  approved  December  17,  1872. 

Losses  Que  to  collision  with  piers  reported  as  $9,660. 

Neitport  and  Cincinnati  Bridge  (railway  and  highioay)^  Ifi7.9  miles 
beUno  i^tUhiirg^  Pa.  —Channel  span,  490  ^t,  with  clear  height  of  33 
feet  above  highest  water  and  102.2  feet  above  low  water;  originally 
built  in  1871-72,  under  acts  of  Congress  approved  July  14,  1862,  and 
March  8,  1869,  and  rebuilt  in  1895-1897,  with  increased  present  chan- 
nel span. 

mo  1901 153 
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River  bridges  from  300  to  500  feet,  but  nearly  twenty-one  years  have 
now  passed  without  further  extension  of  the  500- foot  minimum  that 
was  established  by  the  act  of  February  14,  1883.  In  this  interval 
(jonunerce,  and  the  size  of  tows  and  towboats  engaged  in  it,  have 
so  increased  as  to  require  considerably  more  channel  room  at  the 
passage  of  bridges,  while  the  science  of  ])ridge  construction  ha8 
so  advanced  in  the  meanthne  that  a  span  of  750  feet  in  now  as 
feasible,  practically,  as  one  of  500  feet  was  in  1883.  These  facts 
appear  t6  be  generally  conceded  by  parties  who  have  recently  sought 
authority  to  erect  bridges  over  the  Ohio,  judging  from  the  appli- 
cations that  have  passed  through  this  office  and  been  acted  upon 
by  the  Secretary  of  War  during  the  last  three  years:  the  number  of 
applications  was  eight,  and  the  widths  of  channel  span  as  originally 
proposed  by  applicant,  together  with  the  widths  finally  required  by 
the  Secretary  of  War,  are  shown  in  the  following  statement: 

Proposed  by  applicant 520;  563;  G30;  650;  650;  700;  750;  800  feet 

Required  by  Secretar\  of  War 700;  650;  700;  750;  700;  700;  750;  800  feet 

It  is  also  to  be  observed  that  the  locations  of  all  these  bridges  are 
between  Pittsburg,  Pa. ,  and  Marietta,  Ohio,  and  none  of  them  in  the 
wider  portion  of  the  river  below. 

In  addition  to  furnishing  a  list  of  bridges  which  are  ipipediments  to 
safe  and  convenient  navigation,  the  river  and  harbor  act  of  June  13, 
1902,  requires  the  SecretaiT  of  War  to  report  (1)  the  nature  and 
extent  of  the  modifications  required  in  each  of  them,  (2)  an  edtimate 
of  the  cost  thereof  on  each  bridge,  and  (3)  whether  the  necessary 
changes  can  be  secured  under  existing  law,  and  if  not,  what  legislation 
is  necessary  to  secure  them.  I  regret  to  say  that  the  constant  pressure 
of  other  duties  has  prevented  me,  thus  far,  from  obtaining  such  com- 
plete data  and  information  as  is  required  to  fully  and  satisfactorily 
answer  these  important  questions.  For  this  reason  they  must  be 
dealt  with,  for  the  present,  in  a  somewhat  comprehensive  and  general 
way,  instead  of  dealing  specilicallv  with  each  and  every  bridge. 

The  glaring  trouble  and  cause  ol  complaint  in  each  case  is  insufficient 
width  of  waterway  under  the  main-cnannel  span,  coupled  in  some 
instances  with  an  unsatisfactory  location  of  that  span;  that  is  to  say, 
the  towing  interests  insist  that,  while  safe  and  convenient  navigation 
of  descending  fleets  demands  wider  channel  spans  as  the  prime  consid- 
eration, the  spans  should  not  be  in  midstream,  but  so  located  that  one 
of  its  piers  snail  be  a  shore  pier,  or  nearly  so,  when  the  river  is  at  a 
favorable  coal-])oating  stage.  Reference  to  the  illustrations  accompa- 
nj'ing  this  report  suggests  that  these  (conditions  would  be  satisfiea  in 
most  instances  b}-  substituting  a  single  span  for  the  present  channel 
span  and  one  of  the  spans  adjoining  it,  and  removing  the  pier  that 
separates  the  waterway  under  the  two  contiguous  spans.  For  exam- 
ple, consider  the  first  bridge  in  the  list  above,  the  Beaver  Bridge; 
its  left-hand  channel  pier  is  a  shore  pier,  and  the  substitution  of 
a  single  span  extending  from  that  pier  to  the  second  on  the  right 
of  it  would,  when  the  intermediate  pier  is  removed,  provide  a 
channel  span  of  about  700  feet.  And  taking  the  next  in  the  list, 
the  Steubenville  Bridge,  the  substitution  of  a  single  span  extending 
from  the  present  left-hand  channel  pier  to  the  second  one  beyond  it  on 
the  Ohio  shore  would,  with  the  intermediate  pier  removed,  provide  a 
channel  span  of  about  535  feet  with  its  right-nand  pier  close  to  tiliore 
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at  favorable  coal-towing  stages;  it  in  not  unlikely  that  river  interests 
would  urge  some  further  change  in  this  instance,  with  a  view  to 
obtaining  a  still  longer  channel  span  by  extending  it  farther  toward  the 
West  Virginia  shore.  Satisfactory  results  would  probably  be  obtained 
for  the  Allaire  Bridge  by  introducing  a  single  span  about  690  feet 
long  as  a  substitute  for  the  two  high  spans  nearest  tne  Ohio  shore,  and 
for  the  Parkersburg  Bridge  by  replacing  the  two  contiguous  449- foot 
spans  with  a  single  one  alK)ut  7(M)  feet  long,  all  requirements  for  safe 
and  convenient  navigation  would  be  met;  also  at  the  Point  Pleasant 
Bridge  by  introducing  a  single  span  about  650  feet  long  in  place  of  the 
second  and  third  existing  spans,  counting  from  the  Ohio  shore.  With- 
out stopping  to  particularize  with  reference  to  each  of  the  other  bridges 
it  may  now  be  stated,  in  general,  that  moditications  similar  to  those 
above  indicated  would  apply  in  most  instances  and  provide  for  safe  and 
convenient  navigation;  but  the  specific  project  for  each  case  that 
would  l)est  hai*monize  all  interests  concerned  could  only  be  determined 
upon  after  extended  conference  with  their  representatives  and  careful 
study  of  the  various  propositions  that  would  undoubtedly  be  suggested 
in  such  conference. 

As  to  the  Question  of  cost  that  may  attach  to  modifications  required 
in  these  briages,  it  is  apparent  that  a  precise  estimate  must  depend 
upon  the  specific  plan  that  is  adopted  in  each  case;  for  this  i*eason  it  is 
impracticanle  at  present  to  make  any  detailed  or  conclusive  answer  to 
this  feature  of  the  inquiry  by  Congress,  unless  it  be  a  purely  academic 
one  based  on  hypothetical  or  assumed  data.  Estimates  of  this  char- 
acter have  not  been  made  because  no  one  in  my  office  force  who  was 
(]ualitied  to  make  them  could  be  assigned  to  the  duty  without  taking 
him  from  other  work  that  required  all  his  time  and  attention,  and  I 
could  not  succeed  in  engaging  any  expert  in  bridge  estimate  and  con- 
struction to  make  them  at  what  was  considered  a  proper  or  justifiable 
expenditure  for  the  purpoose,  the  best  terms  offered,  after  considera- 
ble correspondence  and  inquiry,  l)eing  $2,2(K)  for  estimate  on  a  single 
bridge,  with  a  reduction  to  lH,900  each  for  four  or  more  bridges;  and 
even  this  proposition  was  limited  to  the  stipulations  that  the  contem- 
plated new  spans  should  bc^  of  the  same  strength  and  capacity  as  the 
present  ones,  and  that  no  improvement  to  or  in  either  the  sub  or 
super  structure  to  provide  for  the  increased  loads  and  traffic  of  the 
present  daj'  would  be  considennl.  The  following,  however,  is  an  e3ti- 
mate  from  the  records  of  this  office,  that  was  made  in  1901  by  the 
chief  engineer  of  the  Pittsburg  and  Lake  Erie  Railroad  Company,  for 
changing  their  bridge  at  Beaver  in  the  way  heretofore  indicated  in  this 
report: 

Weight  of  steel  in  new  span,  2,550  tons,  at  $125  per  ton $31S,750 

700  finear  feet  of  track,  at  $3  pt»r  foot 2,100 

Raising  a«!joining  spans  and  trentlo  girders  and  raising  approaches  at  each 

end  of  the  new  bridge,  on  account  of  incrcase<l  thickness  of  floor 82, 000 

Takinjs  down  three  piers,  about  9,000  cubic  yards,  at  $5  per  yard 45, 000 

HuiMing  two  new  pieis,  about  13,400  cubic  yards,  at  $15,  inclusive  of  foun- 
dation work 201,000 

Total 64S,850 

Salvage:  Old  structure  removed,  1,000  tons  weight,  at  $40 40, 000 

Net 608,850 

The  alK)ve  estimate  is  without  doubt  a  liberal  one  for  the  bridge  in 
question,  but  from  such  limited  study  as  I  have  been  able  to  ^ve  to 
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and  the  nature  and  extent  of  the  modifications  required  in  each  of  them,  and  report 
the  same  to  Congress,  together  with  information  as  to  whether  necessary  changes  in 
said  bridges,  or  any  of  tnem,  can  be  secured  under  existing  law,  and,  if  not,  what 
le^lation  is  necessary  in  order  to  secure  proper  changes  or  modifications  in  said 
bridges,  respectively,  and  an  estimate  of  the  cost  thereof  on  each  bridge:  Provided, 
That  the  Attorney-General  is  authorized  and  directed  to  furnish,  upon  the  request 
of  the  Secretary  of  War,  an  opinion  upon  the  question  w^hether  the  owners  of  these 
bridges,  or  any  of  them,  can  be  required,  under  existing  laws,  to  make  the  necessarv 
changes  at  their  ow^n  expense;  ancl,  if  further  legislation  is  required,  whether  by  such 
legislation  the  owners  of  such  bridges,  or  any  or  either  of  them,  can  be  required  to 
make  such  changes  and  modifications  at  their  own  expense,  or  whether  such  chanpes 
or  modifications,  or  any  or  either  of  them,  must  be  borne  by  the  United  States,  which 
opinion  shall  accompany  the  report  of  the  Secretary  of  War  to  Congress. 

Your  communication  of  February  15,  1904,  transmits  a  report  of 
the  Chief  of  Engineers,  containing  a  list  of  bridges  deemed  to  be 
impediments  to  the  safe  and  convenient  navigation  of  the  Ohio  River, 
ana  requests  my  opinion  upon  the  questions  of  law  specifically  desig- 
nated in  the  above  provision. 

The  report  of  the  Chief  of  Engineers  refers  to  fifteen  bridges, 
giving,  among  other  things,  the  dimensions  of  the  same,  the  date  of 
tneir  erection,  and  the  acts  of  Congress  under  which  thej^  were  built. 
The  cost  of  making  the  necessary  alterations  in  these  structures  is 
estimated  at  about  $600,000  for  each  bridge. 

It  is  unnecessary  to  state  in  detail  the  facts  respecting  the  construc- 
tion of  each  of  these  bridges.  For  the  purpose  of  determining  the 
legal  questions  upon  whicn  my  opinion  is  required  by  the  act  of 
June  13,  1902,  they  may,  with  certain  exceptions,  which  will  be 
specifically  noted,  be  resolved  into  two  classes: 

1.  Those  erected  under  the  authority  of  the  act  of  July  14,  1862 
(12  Stat.,  569),  which  contained  no  reservation  of  power  in  Congress 
to  alter,  amend,  or  repeal  the  act  so  as  to  prevent  or  remove  obstruc- 
tions to  navigation  arbing  from  the  construction  of  bridges  there- 
imder. 

2.  Those  erected  under  the  authority  of  the  acts  of  December  17, 
1872  (17  Stat.,  398),  and  February  14,  1883  (22  Stat.,  414),  which 
expressly  reserved  such  right. 

1.  The  act  of  July  14,  1862,  is  entitled  *'An  act  to  establish  certain 
post-roads."  Its  first  section  declared  the  bridge  across  the  Ohio  River 
at  Steubenville  (one  of  those  referred  to  in  the  report  of  the  Chief  of 
Engineers)  a  lawful  structure,  provided  it  was  constructed  as  therein 
prescribed.  Its  second  section  declared  said  bridge  and  HoUiday's 
Cove  Railroad  a  public  highway  and  post-road,  and  authorized  the 
Steubenville  and  Indiana  I&ilroad  Companv,  chartered  by  the  legisla- 
ture of  the  State  of  Ohio,  and  the  HoUiday^s  Cove  Railroad  Company, 
chartered  by  the  State  of  Virginia,  ''to  complete,  maintain,  and  oper- 
ate said  roaH  and  bridge  when  completed,  as  set  forth  in  the  preceding 
section,  anything  in  any  law  or  laws  of  the  above-named  States  to  the 
contrarv  notwithstanding.-' 

The  third  section  of  the  act  gave  general  authoritv  for  the  bridging 
of  the  Ohio  River  above  the  mouth  of  the  Big  Sandy  River.  It  pro- 
vided as  follows: 

Sbc.  3.  That  it  phall  be  lawfal  for  anv  other  railroad  company  or  companieF,  whoee 
line  or  lines  of  road  may  now  or  shall  hereafter  l)e  built  to  the  Ohio  River,  above  the 
mouth  of  the  Big  Sandy  River,  in  ac<*onlance  with  the  tenns  of  the  charter  or  charters 
of  such  company  or  companies,  to  build  a  bridge  across  said  river  for  the  more  per- 
fect connection  of  any  such  roads  and  for  the  passage  of  trains  thereof,  under  the 
limitatioDS  and  conditions  hereafter  provided. 
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The  fourth  section  authorized  the  erection  of  either  a  drawbridge  or 
a  bridge  with  continuous  and  unbroken  spans,  and  contained  directions 
as  to  how,  in  either  case,  the  bridge  should  l)e  built,  particularly  speci- 
fying the  height,  width,  and  location  of  the  spans. 

The  tifth  and  last  section  of  the  act  was  as  follows: 

Sbc.  5.  That  any  bridge  or  bridges  erected  under  the  provisions  of  this  act  shall  be 
lawful  structures,  and  shall  be  recognized  and  known  as  post-routes,  uix>n  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  ami  munitions  of  war  of  the  United  States,  than  the  r^te  per  mile  which  the 
company  or  companies  erei*ting  such  brid^  may  from  time  to  time  receive  on  the 
balance  of  their  line  or  lines  for  such  services,  and  the  officers  and  crews  of  all  vessels, 
boats,  or  rafts  navigating  the  said  Ohio  River  are  required  to  regulate  the  use  of  said 
vessels  and  of  any  pipes  or  chimneys  belonging  thereto,  so  as  not  to  interfere  with  the 
elevation,  construction,  or  use  of  any  of  the  bridges  erected  or  iegalize<l  under  the 
provisions  of  this  act. 

As  already  stated,  the  act  contained  no  reservation  by  Congress  of 
power  to  after,  amend,  or  repeal  it,  so  as  to  prevent  or  remove  any 
obstruction  to  navigation  arising  from  the  construction  of  bridges  under 
its  authority.  Sucn  a  reservation  in  an  act  of  this  kind  is  of  course 
only  important  in  its  bearing  upon  the  question  whether,  when  the 
alteration  or  removal  of  a  bridge  is  reouired,  the  work  shall  be  done  at 
the  expense  of  the  Government  or  of  the  owner.  Without  such  a  res- 
ervation, the  power  of  Congress,  in  the  interest  of  commerce  and  navi- 
gation, to  require  the  removal  of  such  an  obstruction  would  necessarily 
exist.  Even  if  the  relations  between  Congress  and  the  company  erect- 
ing a  bridge  in  accordance  with  the  act  of  July  14,  1862,  were  con- 
tractual, and  Congress  were  restrained,  as  a  matter  of  law,  although  it 
is  not  expressly  so  restrained  by  the  Constitution,  from  violating  the 
obligation  of  a  contract,  the  property  would  nevertheless  be  subject  to 
appropriation  under  the  power  of  eminent  domain.  In  this  rest)ect,  a 
contractor  franchise,  and  the  property  acquired  thereunder,  stand  upon 
the  same  footing  as  other  private  property.  (  We^t  Rivtr  Bridge  Co. 
V.  />iir,  6  How.,  507;  Lcytkq  hJxind  tl?/^  Supply  Co.  v.  BroiMyn^ 
106  U.  S.,  685;  Cooley's  Const.  Lim.,  6th  ed.,  p.  339.)  AH  private 
property  of  whatever  nature  is  liable  to  be  taken  for  public  use,  but 
when  so  taken  just  compensation  must  be  made  therefor.  {Mononga- 
hdaXav.  Co.  v.  United  Staten^  148  U.  S.,  312;  United  States  v.  Lynah^ 
188  IJ.  S.,  445,  465.) 

Nor  can  anj'  question  lie  raised  as  to  the  power  of  Congress  to  au- 
thorize the  construction  of  bridges  over  the  navigable  waters  of  the 
United  States.  As  said  in  Wulametfe  Iroti  Bridge  Co.  v.  Hatch 
(125  V .  S.,  1,  12),  ^^although,  until  Congress  acts,  the  States  have  the 
plenary  power  supposcKl;  j^et,  when  Congress  chooses  to  act,  it  is  not 
ix)nclu(le<l  l)v  anytning  that  the  States,  or  that  individuals  by  its  author- 
ity or  acquiesc»ence,  nave  done,  from  assuming  entire  control  of  the 
matter,  and  abating  any  ere<*tions  that  may  have  been  made,  and  pre- 
venting any  others  from  being  made,  except  in  conformity  with  such 
regulations  as  it  may  impose.  It  is  for  this  reason,  namely,  the  ulti- 
mate (though  vet  unexerted)  power  of  Congress  over  the  whole  subject- 
matter,  that  the  consent  of  Congress  is  sofrecjuently  asked  to  the  erec- 
tion of  bridges  over  navigable  streams.  It  might  itself  give  original 
authority  for  the  erection  of  such  bridges  wnen  called  for  by  the 
demands  of  interstate  commerce  by  land.  But  in  man3%  perhaps  the 
majority  of  cases,  its  assent  onl}'  is  asked,  and  the  primaiy  authorit}' 
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is  sought  at  the  hiinds  of  the  State/'  (See  also  United  States  v.  Bell- 
inffhaiH  liiiij  Boom  ^b.,17(»  U.  S.,  211.) 

We  come  then  to  the  (iiiestion  whether,  in  the  absence  of  any  reser- 
vation of  such  power  in  the  act  of  July  14, 1862,  the  owner  of  a  bridge 
constructed  und(»r  its  authority  and  in  accordance  with  its  terms  can 
be  required  to  make  such  changes  as  Congress  may  deem  necessary  in 
the  interests  of  navigation,  at  his  own  expense,  without  compensation. 

The  answer  to  this  <iuesti<m  is,  1  think,  to  l>e  found  in  Bridge  Co.  v. 
United  StateH  (105  l^  S.,  470),  although,  as  Chief  Justice  Waite  in 
delivering  the  judgment  took  care  to  observe,  the  court  in  that  case 
was  not  called  on  to  determine  '  •  what  would  have  been  the  rights  of  the 
company  if  in  the  original  license  no  power  of  future  control  bv  Con- 
gress had  been  rc^served.'"  Rutin  deciding  the  case  presented — that 
of  an  act  in  which  the  power  of  future  control  by  Congress  was 
expressly  reserved — the  court  enunciati^d  principles  which  seem  to 
control  the  proposition  before  us.  To  demonstrate  this  clearly,  it  will 
be  necessary  to  refer  to  that  cjise  somewhat  at  length. 

By  a  resolution  passed  March  3,  1S69  (15  Stat.,  347),  Congress  gave 
its  consent  to  the  erection  of  a  bridge  over  the  Ohio  River  between  Cin- 
cinnati and  New  ix)rt  by  the  Newport  and  Cincinnati  Bridge  Company, 
a  corporation  orgjinized  and  chartered  under  the  laws  of  each  of  those 
States  and  authorized  hy  both  to  construct  such  a  bridge,  provided  it 
was  built  in  a<cordance  with  the  laws  of  the  United  States.  The  resolu- 
tion referred  to  provided  that  the  bridge  should  be  built  with  an 
unbroken  or  continuous  span  of  a  certain  length  over  the  main  chan- 
nel of  tlie  river,  and  comply  in  all  other  respects  with  the  conditions 
aud  limitations  in  the  act  of  Julj'^  14,  18^)2,  now  under  consideration. 
It  further  provided  that  the  bridge  when  completed  in  the  manner 
specified  should  be  deemed  a  legal  structure  and  post-road.  Then 
followed  this  reservation: 

But  Congress  retwrves  the  right  to  withdraw  the  assent  hereby  given  in  case  the 
free  navigation  of  Kuid  river  shall  at  any  time  he  substantially  and  materially 
ol)structed  by  any  bridge  to  Ih»  erected  under  the  authority  of  this  reeolution. 

After  the  passage  of  this  resolution  the  bridge  company  began  the 
erection  of  a  bridge  in  accordance  therewith,  and  expended  a  large 
amount  of  money  in  the  undertaking.  Before  it  was  completed,  how- 
ever, Congress  passed  the  act  of  March  3, 1871  (16  Stat.,  672),  makinfir 
other  re<iuirements  as  to  its  construction.  The  company  oompliea 
with  the  latter  act,  and,  having  completed  the  bridge  on  the  idtered 
plan,  brought  suit  against  the  United  States  to  recover  the  increased 
cost,  as  the  act  expressly  authorized  it  to  do.  The  suit  was  dismissed, 
and  the  decree  of  dismissal  was  affirmed  b}'  the  Supreme  Court  by  a 
vote  of  five  to  three,  one  justice  not  sitting. 

In  delivering  the  opinion  of  the  court,  Ciiief  Justice  Waite  remarked 
ui)on  the  fact  that  the  seveiiil  acts  of  Congress  in  relation  to  the  con- 
struction of  bridges  prior  to  that  of  rJuIy  '25, 1866,  contained  no  reser- 
vation of  power  whatever  to  alter,  amend,  or  repeal  them,  and  that 
the  reservation  in  the  last-named  and  subsequent  acts,  up  to  the  pas- 
sage of  the  resolution  of  March  3,  1869,  was  simply  of  a  rieht  to  alter 
or  amend  the  act  so  as  to  prevent  or  remove  all  material  obstructions 
to  navigation  by  the  construction  of  bridges.  The  peculiar  languaf|;6 
of  the  reservation  in  the  resolution  of  March  8,  1869,  he  said,  was 
clearly  intended  to  have  a  special  signification  (p.  478): 
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It  had  been  considered  enough  before  to  provide  that,  **to  prevent  or  remove  all 
material  obetrut'tions  to  navigation/'  the  "right  to  alter  or  amend/*  expresRed  in  the 
UHual  form,  be  renerved.  But  when  power  was  given  to  build  below  the  Big  Sandy 
a  bridge  such  as  had  before  only  been  built  above,  it  was  deemed  expedient,  in  the 
interest  of  commerce,  to  be  more  specific,  and  by  reserving  the  power  to  withdraw 
the  assent  of  Congress  to  what  mignt  prove  to  f)e  an  obstruction  to  navigation,  to 
tm/>/y  at  leaM  a  reservation  of  power  to  make  that  unlawful  whichf  while  the  asnmt  con- 
tinued, itould  be  lawful. 

After  referring  to  the  paramount  authority  of  Congress  over  the 
subject  of  bridges  across  navigable  streams,  the  Chief  Justice  said 
(p.  479): 

From  this  we  conclude  that  the  withdrawal  by  Congress  of  its  assent  to  the 
maintenance  of  the  bridge,  when  properly  made,  is,  for  all  the  purposes  of  this  case, 
equivalent  to  a  positive  enactment  that  from  the  time  of  such  withdrawal  the 
further  maintenance  of  the  bridge  shall  be  unlawful,  notwithstanding  the  legislation 
of  the  several  States  upon  the  subject.  If  modifications  are  directed,  assent  in,  in 
legal  effect,  withdrawn,  unless  the  required  changes  are  made. 

The  question  whether  the  bridges,  as  originally  authorized,  would, 
if  built,  substantially  and  materially  obstruct  free  navigation,  was,  he 
said,  a  legislative  and  not  a  judicial  question — citing  the  Wheilhig 
Bridge  mae^  (13  How.,  518,  and  18  IIow.,  421). 

Upon  the  question  of  compensation,  the  Chief  Justice  said  (pp. 
481-482): 

*It  is  next  insisted  that,  if  in  the  judgment  of  C/on^p'ess  the  public  good  required 
the  bridge  to  he  remove<l,  or  alterations  to  be  ma<le  in  its  structure,  just  compensation 
must  lie  made  the  company  for  the  loss  incurred  by  what  was  airecte<l.  It  is  true 
that  one  can  not  be  deprived  of  his  property  without  due  process  of  law,  and  that 
private  pn)perty  can  not  be  taken  for  public  use  without  just  compensation.  In  the 
present  case  the  bridge  compan}r  askecf  of  Congress  |)ermis8ion  to  erect  its  bridge.  In 
response  to  this  request  oermission  was  siven,  but  only  on  condition  that  it  might  be 
revoked  at  any  time  if  tne  bridge  was  found  to  be  detrimental  to  navigation.  This 
condition  was  an  essential  element  of  the  grant  and  tlie  company  in  accepting  the 
privileges  conferre<l  by  the  grant  assumed  all  risks  of  loss  arising  from  any  exercise 
of  power  which  Congress  saw  fit  to  reserve.  What  the  comiynny  got  from  Congress  vmis 
the  grant  of  a  franchisej  expressly  made  defeasible  at  Kill,  to  maintain  a  bridge  across 
one  of  the  great  highway's  of  commerce.  This  franchise  was  a  species  of  property, 
but  from  the  moment  of  its  origin  its  continued  existence  was  dependent  on  the  will 
of  Congress,  and  this  was  declared  in  express  terms  on  the  face  of  the  grant  by  which 
it  was  created.  In  the  use  of  the  francnise  thus  granted,  the  company  might,  and  it 
was  exi)ecte<l  wouUl,  acquire  property.  The  property  thus  acquired  Congress  could 
not  appropriate  to  itseli  by  a  withdrawal  of  its  assent  to  the  maintenance  of  the 
bridge  that  was  to  l)e  built,  but  the  franchise,  by  express  agreement,  was  revocable 
whenever,  in  the  judgment  of  Congress,  it  could  not  be  uscn  without  substantial  and 
material  detriment  to  the  interest  of  navigation.  A  withdrawal  of  the  franchise 
miffht  render  i>roix»rtv  acquired  on  the  faith  of  it,  and  to  be  used  in  connei^tion  with 
it,  Tem  valuable,  but  that  was  a  risk  which  the  company  voluntarily  assumed  when  it 
ex}>ended  its  money  under  the  liniite<l  license  which  alone  Congress  was  willing  to 

Klve.  It  was  optional  with  the  company  to  accept  or  not  what  was  grante<l,  out 
aving  atx'epteo,  it  must  submit  to  the  ix>ntrol  wnich  Congress,  in  the  legitimate 
exercisi»  of  tne  power  that  was  re8er\'ed,  may  deem  it  necessary  for  the  common  good 
to  insist  up<m. 

It  will  l>e  perceived  that  the  conclusion  of  the  court  in  this  case  is 
leased  entirely  upon  the  ground  that  fhe  reservation  contained  in  the 
re.solution  of  March  3, 1869,  gave  Congress  the  right  '*  in  case  the  free 
navigation  of  said  river  shall  at  any  time  l>e  su))stantiallv  and  materi- 
ally obstructed  bv  any  bridge  to  l)e  erected  under  the  autnority  of  this 
resolution/' of  wliich  contingency  it  was  the  judge,  by  withdrawing  its 
assent  to  the  construction  of  the  bridge,  ^'  to  make  that  unlawful  which, 
while  the  assent  continued,  would  be  lawful."  This  is  brought  out 
more  distinctly  by  the  dissenting  opinions  of  Mr.  Justice  Field  and 
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Mr.  Justice  Bradley.  The  dissent  of  Mr.  Justice  Miller  was  based 
upon  the  construction  to  be  given  tlie  act  of  March  3,  1871,  requiring 
the  alterations  which  he  said  indicated  the  purpose  of  Congress  to 
waive  the  constitutional  question  as  to  its  power  to  change  the  oridge, 
and  in  favor  of  justice  and  fair  dealing  to  pay  the  bridge  company  for 
the  expense  it  had  incurred,  if  it  wiis  found  that  the  work,  as  far  as  it 
had  progressed  at  the  time  of  the  passage  of  that  act,  was  in  conformity 
tiO  law 
Mr.  Justice  Field  sjiid  (105  U.  S.,  500-501): 

I  do  not  think  that  the  assent  of  Congress  to  the  erection  of  the  bridge  was  at  all 
essential  tu  its  character  as  a  lawful  stru(^ture.  That  depended  upon  the  lef^lation 
of  Kentucky  and  Ohio,  and  upon  the  contingency  of  the  bridge  not  interfenng  with 
the  free  navigation  of  the  river.  The  assent  of  Congress,  as  already  stated,  only 
removed  all  ground  of  complaint  of  the  structure  as  interfering  with  the  public  right 
of  navigation,  so  far  as  that  right  was  under  the  protection  of  the  Federal  Govern- 
ment. No  one  could  afterwards  complain  that  the  bridge,  if  built  in  conformity  with 
the  directions  specified,  constituted  a  public  nuisance,  oecause  interrupting  the  free 
navigation  of  the  river  as  secured  under  the  laws  of  Congress,  and  |)rooiBed  to  obtain 
its  abatement.  The  authority  of  the  States  to  build  it,  coupled  with  the  assent  of 
Congress,  if  constructed  in  the  manner  prescribed,  placed  the  work,  whilst  in  the 
process  of  erection  and  when  completed,  beyond  the  reach  of  legal  prooeedings  for 
its  abaten)ent  or  modification.  It  could  nol,  when  completed,  be  taken  for  public 
purposes  bv  the  General  (iovernment,  nor  be  materially  changed  in  its  form  and 
structure  whilst  in  the  proct^ss  of  erection,  under  compulsion  of  the  legislation  of  Con- 
fess, without  com|)ensation  to  its  owners.  The  legislative  declaration,  made  when 
it  was  nearly  completed,  that  its  further  construction  would  be  unlawful  witiiout  a 
change  of  plan,  which  nec^88itate<l  very  cx)stly  alterations,  or  an  abandonment  of  the 
bridu:e,  was  a  taking  from  its  owners  of  a  portion  of  their  w^ork  as  effectually  as  its 
absolute  appropriation.  If  not,  in  the  strict  constitutional  sense,  a  taking  of  private 
property  for  public  uses,  it  was  an  enforced  expenditure  of  labor  and  materials  by 
the  company,  not  reipiired  by  the  work  undertaken  or  the  conditions  on  which  assent 
to  its  construction  had  been  given;  and  for  such  labor  and  materials  the  Crovemment 
should,  on  every  princii>le  of  justice,  indemnify  the  company.  A  legislative  decree 
commanding  such  an  exi)enditure  is  within  the  spirit,  if  not  the  letter,  of  the  consti- 
tutional provisions  whicn  inhibit  depriving  one  of  his  property  without  due  process 
of  law,  and  taking  it  from  him  without  compensation.  The  wrong  inflictea  is  as 
great  in  the  one  way  as  in  the  other.  As  the  provisions  were  designed  to  secure  the 
individual  from  the  arbitrarv  siK>liation  of  his  property,  their  purpose  could  be  readily 
evaded  if  a  special  act  could  exact  for  the  protection  of  his  property  an  expenditure 
of  money  or  Ia1:)or,  which  was  neither  exacted  when  the  property  was  acquired  nor 
permitted  by  the  terms  of  its  acquisition. 

Mr.  Justi(?e  Bi'adley  was  of  opinion  that  (pp.  506-507) — 

The  bri<lge  as  it  sU)od,  nearly  completed,  when  the  act  of  March  3,  1871,  chapter 
121,  directing  it  to  be  taken  down  or  altere<l,  was  paired,  was  a  lawful  stnictore  and 
in  the  lawful  possession  of  the  apiwUants  as  their  private  property,  and  being  such, 
I  think  that  Congress  could  not  constitutionally  require  its  demolition  or  reeon- 
struirtion  without  providing  for  compensation  to  the  owners.  By  virtue  of  itA 
plenary  power  to  regulate  conmierce  among  the  several  States,  as  well  as  with  foreign 
nations.  Congress  may  undoubteilly  require  the  removal  of  all  nuisances  and  unlaw- 
ful obstructions  in  the  navigable  rivers  of  the  Unite<i  States  without  giving  compen- 
sation to  any  i)erson8  who  may  be  incidentally  affected.  It  also  has  the  power  to 
improve  the  navigation  of  such  rivers;  but  in  making  or  authorizing  improvements 
other  than  the  removal  of  unlawful  olistructions,  it  can  not  take  private  property 
without  complying  with  that  clause  of  the  fifth  amendment  to  the  Constitution 
y  which  declares,  *'  Nor  shall  private  property  be  taken  for  public  use  without  jui«t 

comi>ensation."    This  i)roposition  would  be  conceded  where  property  taken  for  that 
\  purpose  consists  of  lands,  houses,  buildings,  or  other  structures  standing  on  the 

\  natural  banks  of  a  river;  but  I  think  that  it  is  e<|ually  true  where  erections  are  made 

\  on  the  margin  of  a  river,  or  where  a  bri<lge  is  constructed  across  it  in  accordance 

with  the  laws  of  the  State  and  with  tlie  consent  of  Congress.  Such  structures  are 
lawful  and  are  ]>rivate  proj)erty,  entitleil  to  the  constitutional  protection.  That 
which  is  law^ful  is  not  a  nuisance,  and  c^n  not  he  prostrated  or  removed  as  such 
without  com|K'iisation. 
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These  expressions  make  it  perfectly  clear  that  the  point  upon  which 
the  court  oivided  was  whether  Congress  had  power,  under  the  reser- 
vation referred  to,  by  withdrawing  its  assent  to  the  construction  of  the 
bridge.  '^  to  make  that  unlawful  which,  while  the  assent  continued, 
would  De  lawful."  The  majority  thought  that  it  could  do  so,  and  there- 
fore the  owners  of  the  bridjge  would  not  be  entitled  to  compensation 
for  the  alterations  required!  Justices  Field  and  Bradley  contended 
that  the  lawful  character  of  the  bridge  was  unaffected  by  the  reser- 
vation, and  therefore  compensation  for  the  alterations  directed  was 
required.  But  the  entire  argument  of  the  majority  negatives  the 
proposition  that,  in  the  absence  of  such  a  reservation,  the  alteration 
of  the  bridge  could  have  been  required  without  compensation  to  the 
owners. 

What  was  said  by  the  court  in  Monongahela  Navigation  Coirtjxiny  v. 
United  Stnte/i  {US  U.  S.,  312)  sustains  this  view.  In  that  case  the 
United  States  sought  to  appropriate,  by  condemnation  proceedings,  a 
lock  and  dam  in  the  Monongahela  River  within  the  State  of  Pennsyl- 
vania l)elonging  to  the  navigation  company,  and  which  had  })een  con- 
structed by  it,  in  connection  with  otner  similar  works,  under  the 
authority  of  that  State.  It  was  provided  in  the  act  of  Congress 
authorizmg  the  condemnation  of  the  property,  that  in  estimating  the 
sum  to  be  paid  for  it  the  franchise  of  the  corporation  to  take  tolls  should 
not  be  considered.  The  power  of  the  United  States  to  condemn  and 
appropriate^  the  property  was  conceded,  the  only  question  in  the  case 
being  as  to  the  compensation  to  be  paid  therefor. 

The  court,  speaking  by  Mr.  Justice  Brewer,  held  that  the  franchise 
of  the  company  to  take  tolls  was  a  vested  rignt  of  property,  for  the 
taking  of  which  the  fifth  amendment  required  just  compensation  to 
l)e  niMle,  as  well  as  for  the  value  of  the  tangible  property. 

The  court  distinguished  the  case  of  Bridge  Company  \.  United  States^ 
above  cited,  on  the  ground  that  ^^  that  was  a  case  not  of  the  taking,  but 
of  the  destruction  of  property."  After  stating  the  case  and  quoting 
therefrom  the  remarks  of  the  majority  upon  the  question  of  compen- 
sation, above  set  forth,  the  court  said  (pp.  340-341): 

It  18  evident,  therefore,  that  the  point  decided  was  that  Congrees  had  reservcii  tlie 
riffht  to  withdraw  ita  aaeent  to  the  conHtruction  of  a  bridge  on  the  plan  proposed, 
whenever,  in  its  judgment,  such  bridge  should  become  an  obstruction  to  the  naviga- 
tion ;  that  the  bridge  company  entereil  upon  the  construction  of  the  bridge  in  the 
Hgl)t  of  this  expreas  reservation,  and  with  the  knowledge  that  Congress  might  at  any 
time  declare  that  the  bridge  constructecl  as  proposed  was  an  obstruction  to  naviga- 
tion; and  that  Congress,  exercising  this  reserve<l  power,  did  not  thereby  subject  the 
(vovemment  to  any  liability  for  damages.  There  was  no  taking  of  private  property 
for  public  uses;  and  while  the  company  may  have  been  deprive<i  of  propertv,  it 
was  deprived  by  due  process  of  law,  because  deprived  under  authority  of  an 
express  reservation  of  power.  Even  this  conclusion  was  n^ached  with  strong  dissent, 
Mr.  Justice  Miller,  Mr.  Justice  Field,  and  Mr.  Justi(*e  Bradley  dissenting,  and  each 
writing  a  separate  opinion.  And  thane  oftinions  only  make  more  clear  the  fad  that  the 
raiie  mts  retted  in  thep^dgment  of  the  majority  on  the  dfed  of  the  reterration. 

In  the  case  at  bar  there  is  no  such  reservation;  there  is  no  attempt  to  destroy  prop- 
erty; there  is  simply  a  case  of  the  taking  by  the  Government,  for  public  uses,  of  the 
private  property  of  the  navigation  company.  Such  an  appropriation  can  not  he  had 
without  just  compensation;  and  that,  as  we  have  seen,  demands  payment  of  the 
value  of  the  property  as  it  stands  at  the  time  of  taking. 

The  distinction  which  the  court  makes  in  this  case  between  the  taking 
and  the  deatr^tction  of  property  has  not  been  maintained.  In  United 
St^t<rH  V.  Lynah  (1H8  U.  S.,  445),  following  Pumpelly  v.  (treen  Bay 
Company  (18  Wall.,  166),  the  absolute  destruction  of  property  was 
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held  to  be  a  taking  of  it  within  the  meaning  of  the  fifth  amendment. 
The  opinion  in  this  ease  was  also  written  by  Mr.  Justice  Brewer.  The 
distinction,  however,  is  immaterial,  since  in  Monongahela  Navigation 
O/mpany  v.  JJnited  States  the  court,  while  viewing  the  bridge  com- 
pany case  as  one  of  the  destruction  and  not  of  the  taking  of  private 
property,  clearly  implies  that  in  the  case  of  such  destruction  the  due 
process  of  law  provided  by  the  fifth  amendment  would  have  reouired 
compensation  to  be  made  to  the  owner  of  the  bridge,  if  the  resolution 
authorizing  its  construction  had  not  contained  the  express  reservation 
of  power  referred  to. 

It  was  contended  in  the  case  of  the  Monongahela  Navigation  Com- 
pany that  the  grant  made  to  it  by  the  State  was  a  mere  revocable  license 
and  had  been  so  held  by  the  courts  of  Pennsylvania.  But  the  court 
said  that  the  cases  referred  to  were  those  in  which  there  was  simply  a 
^'permit." 

In  the  Pennsylvania  cases  it  was  held  that  a  license  granted  riparian 
owners  by  a  statute  of  the  State  to  erect  dams  for  mills  and  other 
waterworks  in  navigable  streams  declared  to  be  public  highways,  pro- 
vided they  were  so  constructed  as  not  to  obstruct  navigation  or  prevent 
fish  from  passing,  was  not  indefeasible  but  sul)ordinate  to  the  nghts  of 
the  public;  hence  the  legislature  might  constitutionally  incorporate  a 
company  to  make  improvements  in  such  a  stream  without  requiring  it 
to  make  compensation  to  the  owner  of  a  dam  for  consequential  damages 
thereto  from  the  execution  of  the  w^ork.  {^[ommqakda  Nav.  Co.  v. 
C(Mms,Jo  W.  & S.,  101;  Smquehanna  Canal  Co.  v.  ^tright^  9  W.  &  S.,  9; 
New  lm*k  iS:  Erie  lid,  v.  Your^g^  38  Penn.  St.,  175.) 

In  the  first  Penns^^lvania  ease  cited,  Chief  Justice  Gibson  observed 
that  ''a  license  followed  by  a  permanent  erection  for  the  enjoyment  of 
it  is  generally  irrevocable;  and  it  might  be  deemed  a  contract  in  that 
instance  which  the  State  could  not  impair.*"  But  as  the  statute  there 
in  question  provided  that  dams  constructed  under  its  authority  should 
not  obstruct  navigation,  he  said  that  no  grant  had  been  made  which 
recjuired  a  reservation  of  power  to  avoid  it.  Even  in  that  case,  one  of 
the  judges  dissented,  on  the  ground  that,  while  the  statute  granting 
the  license  did  not  prevent  the  State  from  making  public  improve- 
ments, ^'  it  puts  the  (lam  and  mill  under  the  protection  of  the  law,  and 
thev  <-an  not  be  taken  or  destroved  without  compensation."  (Monon- 
gahtla  Nav.  Co.  v.  Coons,  6  W.^&  S.,  lUl,  112,  116.) 

From  these  authorities  it  is  clear  that  no  power  to  that  end  havine 
been  reserved,  the  owners  of  bridges  across  the  Ohio  River  erected 
under  the  authority  of  the  act  of  July  14, 1802,  including  the  Steuben- 
ville  bridge  referred  to  in  its  first  two  sections,  can  not  be  required  to 
alter  or  modify  them  at  their  own  expense  without  compensation.  The 
authority  granted  by  that  act  can  not  bo  termed  a  "permit"  mercl}*; 
nor  is  it,  as  in  the  Kewport  and  Cincinnati  bridge  case,  "a  franchise 
expressly  made  defeasible  at  will.-'  The  langua^  of  the  act  sunrests 
pennanenc}'.  Bridges  erected  under  its  authorit}'^  are  declarea  to  be 
'lawful  structures/'  and  to  be  "recognized  and  known  as  post 
routes.  They  were  not  made  subject  to  the  interests  of  navigation, 
but,  on  the  contniry,  those  interests  were  subordinated  to  them, 
section  5  providing  tliat  "  the  officers  and  crews  of  all  vessels,  boats, 
or  rafts  navigating  the  said  Ohio  Kiver  are  recjuired  to  regulate  the 
use  of  said  vessels,  and  of  any  pipes  or  chimneys  Iwlonging  thereto, 
so  us  not  to  interfere  with  the  elevation,  construction,  or  use  of  any  of 
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the  bridges  erected  or  legalized  under  the  provisions  of  this  act/'  This 
provision  was  doubtless  suggested  by  the  case  of  the  Wheeling  bridge, 
which  structure,  though  afterwards  legalized  by  Congress,  had  been 
declared  unlawful  because  it  interfered  with  several  large  packets 
with  high  chimneys  then  navigating  the  Ohio.  (13  How.,  518;  18 
How.,  421.)  The  subjection  of  navigation  to  a  servitude  of  this  kind 
was,  as  held  in  the  second  Wheeling  bridge  case,  a  matter  within  the 
discretion  of  Congress. 

The  case  of  Bridge  Company  v.  The  United  States  (105  U.  S.,  476) 
is  of  course  decisive  as  to  the  nature  of  the  grant  under  which  the 
Newport  and  Cincinnati  bridge  was  originall v  constructed.  It  appears, 
however,  from  the  report  of  the  Chief  of  lingineers  that  that  bridge 
was  rebuilt  in  1895-1897  with  its  increased  present  channel  span.  As 
held  by  Attorney-General  Griggs,  in  his  opinion  in  the  Bellaire  bridge 
case  (22  Opin.,  343,  348),  if  the  Newport  and  Cincinnati  bridge  was 
afterwards  reconstructed,  even  though  it  may  be  on  the  same  lo<*ation 
as  the  original  bridge,  the  work  (in  the  al>sence  of  special  legislation, 
and  my  attention  has  been  called  to  none)  nmst  have  been  done,  not 
under  the  act  of  July  14,  1862,  but  under  the  authoritv  of  the  act 
of  December  17,  1872,  and  subsequent  legislation,  to  be  presently 
referred  to. 

The  Ohio  Falls  bridge  was  built  under  the  authority  of  the  act  of 
July  14,  1862,  and  the  amendatory  act  of  February  17,  18<)5  (13  Stat, 
431).  The  latter  act  authorized  certain-named  railroad  companies  to 
construct  a  bridge  over  the  Ohio  River  at  the  head  of  the  falls  of  the 
Ohio,  subject  to  the  provisions  of  the  former  act,  upon  certain  pre- 
.scril)ed  conditions  as  to  its  height,  s|)ans,  draws,  etc.  It  also  provided 
*^that  said  bridge  and  draws  shall  be  so  constructed  as  not  to  interrupt 
the  navigation  of  the  Ohio  River;''  and  finallv  declared  that  ^'tne 
bridge  erected  under  the  provisions  of  this  act  shall  Iw  a  lawful  struc- 
ture, and  sliall  be  recognized  and  known  as  a  post  route.'' 

The  act  of  February  17,  1865,  contained  no  reservation  of  jwwer  to 
alter,  amend,  or  repeal;  so  that,  with  theexcepticm  of  the  proviso  that 
''the  said  bridge  and  draws  shall  l)e  so  constructed  as  not  to  interrupt 
the  navigation  of  the  Ohio  River,"  the  situation  dcn^s  not  differ  from 
that  pre^^ented  by  the  act  of  July  14,  1862,  of  which  it  was  amendatory. 

The  meaning  and  effect  of  this  proviso  would  seem  to  be  clear.  Like 
the  provisions  as  to  the  dimensions  of  the  bridge,  it  is  one  of  the  con- 
ditions ujKin  which  the  bridge  was  authorized  to  l>e  built  and  its  char- 
acter as  a  lawful  structure  depended.  If  not  built  of  the  required 
height,  width  of  span,  etc.,  the  bridge  would  l)e  an  unlawful  structure; 
and  although  all  other  requirements  were  complied  with,  if  built  so  as 
to  interrupt  the  navigation  of  the  river,  it  would  still  be  unlawful. 
But  irhen  constructed  in  ac<*ordance  with  the  prescril)ed  conditions, 
and  so  as  not  to  interrupt  the  navigation  of  the  river,  the  bridge  became, 
Ipsofacto^  as  declared  in  the  act  a  lawful  structure.  The  (juestion 
whether  it  was  so  constructed  as  not  to  interrupt  the  navigation  of  the 
river  was  necessarily  to  l>e  determined  by  the  requirements  of  naviga- 
tion at  that  time.  It  could  not  be  made  dependent  u|K>n  the  needs  of 
futu!*e  navigation,  without  practically  annulling  the  declaration  that 
*'  the  bridge  erected  under  tne  provisions  of  this  act  shall  be  a  lawful 
structure.^ 

It  follows  therefore  that,  if  the  Ohio  Falls  bridge  complied  with  all 
the  requirements  of  the  ai»ts  of  July  14,  1862,  and  February  17,  1865, 
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and  did  not  at  the  time  of  its  erection  intennipt  the  navigation  of  the 
river,  the  owners  thereof  can  not  be  required  to  make  such  changes 
therein  as  the  interests  of  navigation  may  now  demand,  at  their  own 
expense,  without  compensation. 

2.  The  act  of  July  14,  1862,  was  superseded  by  the  act  of  Decem- 
ber 17,  1872  (17  Stat.,  398),  entitled/' An  act  to  authorize  the  con- 
struction of  bridges  across  the  Ohio  River,  and  to  prescribe  the 
dimensions  of  the  same."  That  act  provided  that  ''any  persons  or 
corporations,  having  lawful  authority  therefor,  may  hereafter  erect 
bridges  across  the  Ohio  River,  for  railroad  or  other  uses,  upon  com- 
pliance with  the  provisions  and  requirements  of  this  act"  (sec.  1).  It 
also  provided  that  "any  bridge  constructed  under  this  act,  and  accord- 
ing to  its  limitations,  shall  be  a  lawful  structure,  and  shall  be  recog- 
nized and  known  as  a  post  route"  (sec.  6). 

The  act  contained,  however,  this  important  reservation: 

Sec.  7.  That  the  right  to  alter  or  amend  this  act,  bo  as  to  prevent  or  remove  all 
material  obstructions  to  the  navigation  of  said  river  by  the  future  construction  of 
bridges,  is  hereby  expressly  reserved,  without  any  liability  of  the  Government  for 
damages  on  account  of  the  alteration  or  amendment  of  this  act,  or  on  account  of  the 
prevention  or  requiring  the  removal  of  any  such  obstructions;  and  if  any  change  be 
made  in  the  plan  of  construction  of  any  bridge  constructed  under  this  a(!t,  during 
the  progress  of  the  work  thereon  or  l>efore  the  completion  of  such  bridge,  such 
change  shall  l)e  subject  to  the  approval  of  the  Secretary  of  War,  and  any  change  in 
the  construction,  or  any  alteration  of  any  such  bridge  that  may  be  directed  at  any 
time  by  Congress,  shall*  be  made  at  the  cost  and  expense  of  the  owners  thereof. 

This  act  was  amended  in  certain  respects,  which  need  not  be  noted, 
by  the  act  of  February  14,  1883  (22  Stat.,  414|,  section  5  of  which 
reser\'es  ''the  right  to  alter,  amend,  or  repeal  tnis  act  as  set  forth  in 
section  7  of  the  act  hereby  amended." 

The  express  reservation  contained  in  these  two  acts  places  beyond 
question  the  power  of  Congress  to  require  the  alterations  of  any  bridge 
constructed  under  their  authority,  at  the  cost  and  expense  of  toe 
owners  thereof,  without  compensation,  in  order  to  prevent  or  remove 
all  material  obstructions  to  the  navi^tion  of  said  river. 

We  come  then  to  consider  the  legislation  of  Congress  applicable  to 
this  purpose. 

The  river  and  harbor  act  of  March  3,  1899  (30  Stat.,  1121,  1153), 
provides: 

Sec.  18.  That  whenever  the  Secretary  of  War  shall  have  good  reason  to  believe 
that  any  railn)ad  or  other  bridge  now  constnicted,  or  which  may  hereafter  be  con- 
structed, over  any  of  the  navigable  waterways  of  the  United  States  is  an  unreasonable 
obstruction  to  the  free  navigation  of  such  waters  on  account  of  insufBcient  height, 
width  of  span,  or  otherwise,  or  where  there  is  difficulty  in  (lassing  the  draw  opening 
or  the  draw  span  of  such  bridge  by  rafts,  8teaml)oats,  or  other  water  craft,  it  shall 
1k'  the  <luty  of  the  said  Secretary,  hrst  giving  the  partitas  reasonable  opportunity  to 
be  heard,  to  give  notice  to  the  i)ersons  or  corporations  owning  or  controlling  purh 
bridge  so  to  alter  the  same  as  to  remler  navigation  through  or  under  it  reasonabl 
free,  easy,  and  unobstructed;  and  in  giving  such  notice  he  shall  specify  the  chanp* 
recommen(h'd  by  the  Chief  of  Kngineers  that  are  ret]uired  to  be  made,  and  sha: 
prescribe  in  each  case  a  reasonable  time  in  which  to  make  them.  If  at  the  end  « 
such  time  the  alteration  has  not  l)eon  made,  the  Secretary  of  War  shall  forthwith 
notify  the  Unite<l  States  district  attorney  for  the  district  in  which  such  bridge  is 
Hituate<l,  to  the  end  that  the  criminal  proceedings  hereinafter  mentioned  may  betakoi. 
If  the  persons,  corporation,  or  association  owning  or  controlling  any  railroad  or 
other  bridge  shall,  after  receiving  notice  to  that  effect,  as  hereinberore  required, 
from  the  Secn^tary  of  War,  and  within  the  time  prescribed  bv  him,  willfully  fail  or 
refuse  to  remove  the  same  or  to  comply  with  the  lawful  onlerof  the  Secretary  of 
War  in  the  premises,  such  (lersons,  corporation,  or  association  shall  be  deemed 
guilty  of  a  misdemeanor,  and  on  conviction  thereof  shall  be  punished  by  a  fine  not 
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exceeding  five  thousand  dollarR,  and  every  month  such  persons,  corporation,  qt 
association  shall  remain  in  default  in  respect  to  the  removal  or  alteration  of  such 
bridge  shall  l)o  deemed  a  new  offense  and  subject  the  ()ersons,  corporation,  or  asso- 
ciation so  offending  to  the  penalties  above  prescribed:  Provided,  That  in  any  case 
arising  under  the  provisions  of  this  section  an  appeal  or  writ  of  error  may  be  taken 
from  the  district  irourts  or  from  the  existing  circuit  courts  direct  to  the  Supreme 
Court  either  by  the  United  States  or  by  the  defendants. 

This  section  superseded  sections  9  and  10  of  the  act  of  Au^st  11, 
1888  (25  Stat,  424),  as  amended  by  sections  4  and  5  of  the  act  of  Sep- 
tember 19,  1891)  (26  Stat,  453),  covering  the  same  subject 

There  can  be  no  doubt  that  the  authority  conferred  upon  the  Secre- 
tary of  War  by  section  18  of  the  act  of  Slarch  3,  1899,  was  intended 
to  cover  bridges  constructed  under  the  authority  of  acts  of  Congress, 
since  by  preceding  sections  of  the  same  act  provision  was  made  for  the 
case  of  structures  of  that  nature  unauthorized  by  Congress.  (Sees.  9, 
10,  12.)  The  le^slation  which  was  superseded  by  the  act  of  March  3, 
1899,  also  contained  similar  provisions.  (Act  of  September  19,  1890, 
sees.  7, 10;  26  Stat,  454;  as  amended  by  the  act  of  July  13, 1892,  sec.  3; 
27  Stat,  110.) 

In  his  opinion  in  the  BeUaire  Bridge  case  (22  Opin.,  343,  347) 
Attorney-General  Griggs,  who  took  the  view  above  expressed  as  to 
the  principles  to  be  deduced  from  the  case  of  Bridge  Company  v. 
United  States  (105  U.  S.,  470),  was  of  opinion  that  section  4  of  the  act 
of  September  19,  1890,  which  was  superseded  bv  section  18  of  the  act 
of  March  3,  1899,  and  which  conferred  like  authority  upon  the  Secre- 
tary of  War  in  respect  to  bridges  over  the  navigable  waterways  of  the 
Ignited  States,  would  not  be  sufficient  authority  to  warrant  tHe  Secre- 
tary of  War  in  requiring  changes  to  be  made  in  the  Bellaire  bridge, 
erected  under  the  act  of  July  14,  1862,  at  the  expense  of  the  owner, 
without  compensation.  "The  act  of  1890,"  he  said,  '^must  be  con- 
strued to  apply  only  to  such  bridges  as  are  constructed  under  the  author- 
ity of  an  act  of  Congress,  either  the  act  of  1872  or  under  a  special  act, 
wnich  expressly  reserved  to  Congress  the  right  to  require  cnanges  or 
modifications  in  the  structure."  The  same  conclusion  must  be  reached 
in  re^rd  to  the  act  of  March  3, 1899.  So  far,  therefore,  as  the  bridges 
here  m  Question  are  concerned,  this  leaves  section  18  of  that  act  appli- 
cable only  to  those  erected  unaer  the  acts  of  December  17,  1872,  and 
Februarj'  14,  1883. 

Question  has  l)een  made,  however,  as  to  the  power  of  Congress  to 
delegate  to  the  Secretary  of  War  authority  to  declare  that  bridges 
lawfiill}'  erected  over  the  navigable  waters  of  the  United  States  are 
oY>structions  or  unreasonable  obstructions  to  navigation  and  must  be 
remodeled  or  removed.  In  United  States  v.  Kefpknk  Bridge  Company 
(45  Fed.,  176, 182),  District  Judge  Shiras  held  that  Congress  could  not 
do  so  '^  without  abdicating  its  paramount  and  conclusive  authority  in 
the  regulation  of  the  commercial  highways  of  the  country;"  and  his 
opinion  was  adopted  by  Judge  Sage  in  United  States  \\  Ritier  (50  Fed., 
406). 

The  opposite  view  was  taken  by  Acting  Attorney-General  J.  M. 
Dickinson  in  his  opinion  in  the  Moline  Bridge  case  (21  Opin. ,  430).  In 
United  States  v.  City  of  Moline  {S2  Fed.,  592),  which  related  to  the 
same  bridge,  Judge  Orosscup  reached  a  like  conclusion,  and  in  K  A. 
Chaifidd  Co.  V.  City  of  Ne\n  Haven  (110  Fed.,  788)  Judge  Shipman 
expressed  his  concurrence  in  Judge  Grosscup^s  opinion. 

xNo  1904 IM 
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In  my  judgment,  the  latter  view — that  Congress  can  constitutionally 
delegate  to  tne  Secretary  of  War  the  power  in  question — is  fully  sup- 
ported by  the  decisions  of  the  Supreme  Court. 

In  Wfi<coni</ri  v.  Duluth  (OH  V,  S.,  370,  ;^83,  387),  where  certain  acts 
of  the  Federal  Govornmont  for  the  improvement  of  the  harbor  at 
Duluth  were  in  question,  the  court,  speaking  by  Mr.  Justice  Miller, 
said  that  it  was  to  be  observed  that  "•the  wTiole  system  of  river  and 
lake  and  harbor  improvements,  whether  on  the  seacoast  or  on  the  lakes 
or  the  great  navigjible  rivers  of  the  interior,  has  for  years  been  mainly 
under  the  controrof  that  Government,  and  that,  whenever  it  has  taken 
charge  of  the  matter,  its  i-ight  to  an  exclusive  control  has  not  l>een 
denied."  ^'The  operations  of  the  Government  in  this  regard,"  he  said, 
'Miave  been  conducted  by  the  Bureau  of  Engineering,  as  part  of  the 
War  Departnjcnt.  to  which  Congress  has  confided  the  execution  of  its 
wishes  in  all  these  matters.''  And  referring  to  the  acts  there  in  ques- 
tion, he  said  that  there  could  be  no  doubt  tnat  such  action  was  within 
the  constitutional  power  of  C^ongress;  that  it  was  a  power  which  ha^ 
been  exercised  ever  since  tlie  (lovernment  was  organized  under  the 
Constitution,  and  that  *'  the  only  (juestion  ever  raised  has  been  how 
far  and  under  what  circumstances  the  exercise  of  the  power  is  exclasivc 
of  its  exercise  bv  the  States/' 

In  Milhr  V.  ^ratjor  of  Ne^r  York  (109  U.  S.,  385)  it  was  held  com- 
petent for  Congress  to  em^wwer  the  Secretary  of  War  to  determine 
whether  a  proposed  bridge  over  a  navigable  water  of  the  United  States 
would  injuriously  o])struct  navigjition  and  make  the  lawful  character 
of  th(»  structure  depend  u|x>n  his  approval.  Speaking  bv  Mr.  Justice 
Field,  the  rourt  siiid  (pp.  30.3-304): 

It  iH  coiitemlwl  by  the  plaintiff  with  imu'h  camestnops  that  the  approval  of  the 
Si»orc'tary  of  War  of  the  plan  ami  location  of  tlie  hridp*'  was  not  (conclusive  as  to  iti» 
rharactor  and  efftrt  upon  the  navi};ation  of  tho  river,  and  that  it  wa8  still  open  to 
him  ti>  show  that,  if  <'onHtnu4e<i  as  propostnl,  it  would  Iwan  oljstriiction  to  each  navi- 
vaition  an  fully  an  thonirh  Huch  approval  had  not  l>een  had.  It  iH  annid  that  CongnTV 
could  not  jrive  any  Huch  effect  t<i  the  action  of  the  Secretary,  it  being  judicial  in  it:? 
character.  There  i.**  ni  this  pa»*ition  a  inisjipprehennion  of  tlie  purjM^rt  of  the  act.  By 
submitting  the  matter  to  the  SeiTctary,  CongR'Ss  did  not  aUlicate  any  of  its  author- 
ity to  det4Tmnu>  what  should  or  should  not  Ik?  <UHMne<l  an  ol>struction  in  the  navifsa- 
tion  of  the  river.  It  simply  declare<l  that,  uiM)n  a  iMTtain  iaet  lieiu)?  eHtablishcd,  the 
bri»lge  shnulil  Ik?  deiMued  a  lawful  structure,  and  employwi  the  Secretary  of  War  a* 
an  airent  to  ascertain  that  fact.  Having  jx»wer  to  n»jrulate  commerce  \vith  foR?iK>i 
nations  and  amonjr  the  several  States,  and  navigation  InMnjr  a  branch  <if  that  com- 
ment', it  has  the  control  of  all  navigable  waters  l)et ween  the  State**,  or  connectinf? 
with  the  JHvan,  so  as  to  pn'.«orve  an<l  protect  their  fn^enavipition.  Itw  |>ower,  there- 
f«>n'.  to  fletcrndne  what  shall  not  be  jh/^MniMl,  so  far  as  that  commerce  la  eoiu^meilf 
an  nli«itruj'lion,  is  m'cessarily  paramount  and  conclusive.  It  may  in  direct  terms 
declare  absolutely,  nr  on  conditions,  that  a  bridire  of  a  particular  height  shall  notl** 
deemed  such  an  i»hstruction;  and,  in  the  latter  ciL^e,  make  its  de<*laration  take  effttl 
when  those  «niiiliti(ms  are  c«»mpliiHl  with.  The  act  in  qui'stion,  in  requirine  flu- 
appmval  <ii  tin-  Secretary  l>t*ft)rc»  the  construction  of  the  bridge  was  permitted,  wa" 
not  essentially  different  from  a  jrreat  mass  of  Icj^fislation  directing  certain  niei^8are«>to 
be  taken  u|Mm  the  hapivnin^r  of  particular  contin}?enciet>  or  the af^certainment of  par* 
ticular  information.  The  execution  of  a  va-^^t  numlx'r  of  meaciures  authoriaced  by  Con- 
irress,  and  carried  out  under  the  dire<*tion  of  heailsof  dei^rtments,  would  bedefeatetl 
if  such  were  not  the  cas<'.  The  efliciency  of  an  act  as  a  declaration  of  legiaUitive  will 
must,  of  course,  come  imm  Congress,  but  the  aswrtainment  of  the  contingency  apnn 
which  the  act  sliall  take  effect  mav  be  left  to  such  agencies  as  it  may  densnate. 
{South  C'lrolinn  r.  (iforfjia,  m  l\  S..  18.) 

Tho  onlv  (litt'oroneo  between  tiiat  and  tho  present  case  is  this:  In  that 
ca.'^o  tho  nj^lit  to  hui/t/  a  bridge  was  made  to  doi>end  upon  the  determi- 
nation of  tho  Socretarv  of  War  that  it  would  not  injuriously  obstruct 
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navigation.  In  the  present  case,  the  right  to  maiiUain  a  bridge  already 
built  is  made  so  to  depend.  But  this  difference  does  not  affect  the  char- 
acter of  the  power  devolved  upon  the  Secretary.  If  administrative 
in  the  one  case  it  must  he  so  in  the  other.  The  fact  that  the  act  of 
March  3,  1899,  refers  to  existing  bridges  lawfully  erected,  concerns 
only  the  power  of  Congress  to  require  their  alteration  or  removal. 
As  we  have  seen,  that  power  necessarily  exists  in  C'Ongress,  the  only 
question  which  can  arise  being  whether  the  alteration  or  removal  of  a 
bridge  shall  be  at  the  expense  of  the  Government  or  of  the  bridge 
owner.  So  far  as  respects  bridges  constructed  under  the  authority  of 
the  acts  of  December  17, 1872,  and  February  14, 1883,  this  latter  Ques- 
tion is  settled  by  the  express  reservation  therein  of  the  right  to  alter, 
amend,  or  repeal  the  acts  so  as  to  prevent  or  remove  all  material 
obstructions  to  navigation  without  liamlity  on  the  part  of  the  Govern- 
ment. It  is  the  ascertainment  of  this  contingency  merely  that  has 
been  devolved  upon  the  Secretary  of  War  by  the  act  of  March  3, 1899. 
The  efficiency  of^that  act  as  a  declaration  of  legislative  will  necessarily 
comes  from  Congress. 

In  Lid'e  Shore  and  Michigan  Railway  v.  Ohio  (165  U.  S.,  365)  the 
court,  replying  to  the  contention  that  Congress,  by  the  corresponding 
act  oiF  Septenibor  19,  1890,  had  assumed  entire  control  over  all  the 
navigable  waters  of  the  United  States,  including  those  situated  wholly 
within  a  State,  said  (pp.  367-368): 

On  the  face  of  this  statute  it  ia  obvious  that  it  does  not  support  the  claim  baned 
upon  it.  Conceding,  without  deciding  that  the  words  ''waterways  of  the  United 
Statw,"  therein  us^,  &pply  ^  a^l  navigable  waters,  even  though  they  be  wholly 
Hitiiated  within  a  State,  and  passing,  also,  without  deciding,  the  contention  that 
Coiiiirem  can  lawfully  delegate  to  the  Secretary  of  War  all  its  power  to  authorize 
stnictures  of  every  kind  over  all  navigable  waters,  nothing  in  the  statute  gives  rise 
even  to  the  implication  that  it  was  intended  to  confer  such  power  on  the  Secretary 
of  War.  The  mere  delegation  to  the  Secretary  of  the  right  to  determine  whether 
a  ptructurt>  authorized  by  law  has  l)een  so  built  as  to  imi>ede  (*ommerce,  and  to  direct, 
when  re«i«onably  necessary,  its  modification  so  as  to  remove  such  impediment,  does 
not  confer  upon  that  officer  power  to  give  original  authority  to  build  bridges,  nor 
does  it  prorappoee  that  Congress  conceived  that  it  was  lodging  in  the  S^retary 
power  to  that  end. 

In  Field  v.  Cl^rk  (143  U.  S.,  649)  it  was  held  not  to  be  an  unconsti- 
tutional transfer  of  legislative  power  for  Congress  to  authorize  the 
President  to  saspend,  by  proclamation,  the  free  importation  of  certain 
articles,  when  satisfied  that  any  country  producing  such  articles 
imposed  duties  or  other  exactions  upon  the  agricultural  or  other  prod- 
ucte  of  the  Uniteil  States  which  ne  might  deem  to  be  reciprocally 
unequal  or  unreasonable.     The  court  saia  (p.  093): 

Aff  the  suspension  was  absolutely  required  when  the  President  ascertained  the  exist- 
ent^e  of  a  particular  fact,  it  can  not  l)e  said  that  in  ai«(*ertaining  that  fart  and  in  issuing 
his  ^r(K'lamati<m.  in  ol)edience  to  the  legislative  will,  he  exercised  the  function  oi 
making  taws.  Ix^slative  power  was  exerciscnl  when  CongreM)  declared  that  the  sus- 
pension should  take  effect  upon  a  named  contingency.  What  the  President  was 
require<i  to  do  was  simply  in  execution  of  the  act  of  Congress.  It  was  not  the  makine 
of  law.  He  was  the  mere  agent  of  the  law-making  department  to  ascertain  ana 
declare  the  event  upon  which  its  expre9se<i  will  was  to  take  effect 

These  observations  seem  to  apply  with  equal  force  to  the  situation 
presented  by  the  act  of  March  3,  1899.  The  finding  of  the  Secretary 
of  War  that  a  certain  bridge  is  an  unreasonable  obstruction  to  naviga- 
tion doe.s  not  of  itself  make  its  further  maintenance  unlawful.  That 
comes  from  the  declaration  of  Congress  that  the  navigation  through  or 
under  such  a  bridge  shall  be  reasonably  free,  easy,  and  unobstructed. 


2452       REIX)RT    OF   THE    CHIEF   OF   ENGINEERS,   U.   8.   ARMY. 

The  Soi'ivtarv  simply  ascertains  and  declares  the  event  upon  which  the 
expressed  will  of  Congress  is  to  take  effect. 

in  the  recent  case  of  B^tttMd  v.  Sti*annhan  (1^2  U.  S.,  470)  the 
Supreme  Court  upheld  the  act  of  Congress  forbidding  the  importation 
of  tea  inferior  in  purity,  <iualit\\  and  htness  for  consumption  to  certain 
standards  authorized  to  be  tixe(l  hv  the  Secretary  of  the  Treasury.  In 
answer  to  the  contention  that  the  statute  committed  the  determination 
of  what  tea  might  be  imported  to  the  arbitrary  discretion  of  the  Sec- 
retary, and  therefore,  in  effect,  vested  him  with  legislative  power,  the 
court  said  (p.  41M)): 

We  are  of  o]>inion  that  the  statute,  when  properly  cx)n8trued,  as  said  by  the  drcait 
eourt  of  api^eals*,  but  expR»*?t*s  the  purjiose  to  exclude  the  lowest  grades  of  tea, 
whether  demonstrably  of  inferior  quality,  or  uutit  for  consumption,  or  presumably 
!i4i  l>feaue^ of  their  inferior  <iuu1ity.  This,  in  effect,  was  the  fixing  of  a  primary  stand- 
anl,  and  devoIve«l  u|H:»n  the  Secretary  of  the  Treas^ury  the  mere  execati\'e  duty  to 
effe^'tuatethe  Iwrislative  ]Mjliry  dtrlannl  in  the  ptatute.  ♦  *  ♦  We  may  say  of  the 
lejni^lation  in  thiif  ra^.  a^*  wa.^  said  of  the  K1;i^*]ation  considered  in  Fidd  y\  Clarlr,  that 
it  does  not,  in  any  real  seiisi',  invt^t  administrative  officials  with  the  power  Qf  legis- 
lation. Conpretss  le>rislateil  on  the  subjtK.*t  as  far  as  was  reasonably  practicable,  and 
from  the  net-esftsities  of  the  cast*  was  compelled  to  leave  to  executive  officials  the  duty 
<»f  bringing  about  the  result  ix»inte<l  out  ny  the  statute. 

Tlie  primary  standard  in  effect  fixed  by  the  tea-inspection  act,  the 
court  said,  was  "purity,  quality,  and  fitness  for  consumption/*  That 
fixed  by  the  act  in  <|uestion,  so  far  as  regards  the  obstruction  of  na\i- 
gation  by  bridges,  is  '•reasonableness."  The  one  is  no  more  definite 
and  precise  than  the  other:  but  in  this  cjise,  as  in  that,  it  mav  be  said 
that  - 1  ongress  legislated  on  the  subject  as  far  as  was  reasonably  prac- 
ticable, and  from  the  necessities  of  the  cmse  was  compelled  to  leave  to 
executive  oflicials  the  duty  of  bringing  about  the  result  pointed  out  by 
the  statute." 

Section  11  of  the  act  of  March  8,  1809,  pi-ovides  that — 

wht-re  it  is  niaiie  manifest  to  the  Secretary  of  War  that  the  eetabliahment  of  harbor 
liiic^  is  esfH-ntial  tit  the  i»res<^rvation  and  prot^i*tion  of  harbors,  he  may,  and  is  hereby, 
authorizfil  to  eause  sut*h  lines  to  U*  establishoi.  Ivyond  which  no  piers,  wharves, 
I'ulkhi-ads.  'T  other  works  shall  Ix*  extended  or  deposits  made,  except  under  such 
rejrulation*  as  may  lx»  presiTiK**!  fn.>ni  time  to  time  by  him.     (30  Stat.,  1151.) 

In  an  opinion  rendered  June  S,  1S1>1>  (2:2  Opin.,  501,  511),  Attorney- 
General  Griggs  held  that,  under  the  express  authority  jn^^n  by  tliis 
>eotion,  the  Secretary  of  War  was  authorized  to  estahlish  harbor  lines 
whenever  the  interests  of  connneroe  reipiii'e  them,  to  restrict  the 
encnxiohnient  of  wliarves,  piers,  etc.,  uix>n  the  waters  of  harbors,  **and 
this  notwitli>tanding  the  objection  sometimes  urged  that  this  and  kin- 
dred legislation  aiv  attempts  to  confer  legislative  or  judicial  power 
ujvn  heads  of  departments  or  executive  officers."  '*  xhe  power  to 
determine  the  nece»ity  for  and  location  of  harbor  lines  in  a  given 
harbor,"  said  Mr.  Griggs.  **is  obviously  no  more  obnoxious  to  this 
critici>m  than  is  tlie  power  to  determine  whether  the  EastKiver  Bridge 
in  New  York  will,  if  built  according  to  a  pn^posed  plan,  obstructor 
innxiir  the  navigatiun  of  that  river.  And  the  <*onferring  upon  the  Sec- 
retarv  of  War  tlie  iH>wer  to  determine  this  is  distinctly  upheld  in 
}j:Ulr  V.  J/.v,.-,- .  r\t  .r  Y..rir     (l«n*  r.  S..  SSo.) 

■  • 

After  quoting  the  language  of  Mr.  Justice  Field  in  that  case,  and 
that  of  Mr.  Justice  Miller  in  ir/v.  /.».v/*,  v.  />»//?/M,  above  cited,  he 
s:iid  ip.  M'2i: 

Thi?  delecation  of  the  lowor  i*  sjvken  ^^\  in  tiu-m^  v'as^e!*  approvingly  and  aa  within 
the  tvnsiinitional    ower  of  Congress,  anvi  any  ob;ivtion  upon  the  grcMUod  %A 
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legifllative  or  judicial  power  must  now  be  too  late,  even  if  it  would  have  had  any  force 
at  any  time. 

In  view  of  these  authoritieH  1  have  no  hesitancy  whatever  in  saying 
that  the  authority  conferred  upon  the  Secretary  of  War  by  section  18 
of  the  act  of  March  8,  1899,  is  a  lawful  dele^tion  of  power. 

It  will  be  observed  that  the  act  in  Question  does  not  authorize  the 
Secretary  of  War  to  act  arbitrarily.  The  party  concerned  is  entitled 
to  a  hearing;  to  receive  notice  and  a  specification  of  the  alterations 
required,  and  to  have  a  reasonable  time  in  which  to  make  the  prescribed 
changes.  Not  until  all  these  steps  have  been  taken  does  a  willful  fail- 
ure to  comply  with  the  directions  of  the  Secretary  become  a  punish- 
able offense. 

There  can  be  no  doubt  as  to  the  power  of  Congress  to  attach  this 
consequence  to  a  failure  to  observe  the  requirements  of  the  Secretary. 
Regulations  prescribed  by  executive  officials,  under  authority  granted 
by  Congress,  it  has  been  held,  are  regulations  prescribed  by  law  and 
have  the  force  of  law.  The  only  question  w  hich  can  be  made,  where 
the  authority  granted  was  properly  delegated,  is  as  to  the  intention  of 
Congress  to  make  the  violation  of  such  regulations  a  criminal  offense 
I  United  States  v.  Eaton^  IrW:  U.  S.,  677).  If,  as  here,  the  purpose  to 
ao  so  is  clearly  expressed,  the  power  can  not  be  doubtea.  {In  re 
Kdlock.  165  U.  S.,  526.) 

It  will  be  observed  that  the  reservation  b^  Congress  in  the  acts  of 
December  17,  1872,  and  February  14, 1883,  is  of  the  right  to  alter  or 
amend  those  acts  so  as  to  prevent  or  remove  all  *' material"  obstruc- 
tions to  navigation  by  the  future  consti-uction  of  bridges  without  any 
liability  of  the  Government  for  damages  on  that  account.  In  view  of 
this  qualification,  a  bridge  constructed  under  the  authority  of  either 
of  those  acts  can  not  be  deemed  an  ** unreasonable"  obstruction  to 
navigation  within  the  meaning  of  section  18  of  the  act  of  March  3, 
1899,  whose  alteration  may  be  required  at  the  expense  of  the  owner 
without  compensation  unless  it  is  a  material  one.  In  fact  it  mav  l>e 
said  that  this  is  necessarilv  the  meaning  of  the  word  ^'unreasonable" 
in  the  act  in  question.  Tnat  act,  as  already  stated,  was  undoubtedly 
intended  to  appljto  bridges  erected  under  authority  of  law.  A  bridge 
so  ere<*ted  certamly  coula  not  be  declared  an  unreasonable  obstruction 
to  navigation  unless  it  was  a  material  one. 

This  disposes  of  all  the  questions  upon  which  my  opinion  is  directed 
by  the  act  of  June  13,  1902. 


Respectfully, 
The  Secretary  of  War. 


W.  II.  Moody. 


D  D  5. 


PRELIMINARY  EXAMINATION  OF  CHANNELS  IN  OHIO  RIVER  AT  OR 

NEAR  FJJZABETHTOWN,  ILLINOIS. 

[PrlnUMl  In  House  Doc.  No.  79.  Flft]:*eighth  Congrets,  second  scMion.] 

War  Department, 
OmoE  OF  THE  Chief  of  Engineers, 

Washington^  December  7,  1903. 

Sib:  I  have  the  honor  to  submit  herewith  a  report,  dated  August  7, 
1908,  by  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  on  preliminary 
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examination  of  Ohio  Kiver  channels  at  or  near  Elizabethtown,  lU., 
made  in  compliance  with  a  requirement  of  the  river  and  harbor  act  of 
June  13,  m)± 

The  channel  of  the  Ohio  River  at  this  point  is  divided  b^  Hurricane 
Island,  the  through  channel  of  the  river  being  between  this  island  and 
the  Kentucky  shore,  and  the  proposed  improvement  contemplates  the* 
closing  of  this  channel  and  opening  a  new  channel  between  the  island 
and  the  Illinois  shore  in  front  of  EHizabethtown. 

It  is  the  opinion  of  Colonel  Lydecker  that  the  abandonment  of  the 
channel  now  in  use  and  the  improvement  of  that  north  of  Hurricane 
Island  i^  not  desirable  nor  in  the  interest  of  general  navigation  or  com- 
merce; also,  that  the  local  commerce  of  Elizabethtown,  present  and 
I>rosi)ective,  is  so  limited  that  the  creation  and  maintenance  by  the 
/nited  States  of  a  channel  of  approach  to  that  point  is  not  advisable. 
This  opinion  is  concurred  in  by  the  Roard  of  Engineers  for  Rivers 
and  Harbors,  which  has  I'cviewe^  this  report  under  the  provisions  of 
sections  3  and  14  of  the  al)ove-montioned  act,  and  I  concur  in  the  con- 
clusions of  the  Board  as  expressed  in  its  report  of  August  19,  1908. 
Very  respectfully,  A'our  obedient  servant, 

G.  L.  Gillespie, 

Br  ft/.  (r(n..  Chit f  of  Engineers^  U.  8.  Army. 
Hon.  Eliiu'  Root, 

Stmfifn/  *»f  War. 


REri>RT  OF  OOL.    G.    J.    LYDECKER^   1X)RP8  OF  ENGINEERS. 

I'xrrED  States  Engineer  Office, 

dnchimiti^  Ohio^  August  7,  J90S. 

General:  In  compliance  with  Depirtment  letter  of  June  23,  190S, 
I  have  the  honor  to  submit  the  following  report  on  a  preliminary 
examination,  cnlleii  for  by  the  river  and  liarbor  act  of  June  13,  19Q2, 
of  '*Ohio  River,  channels  at  or  near  Elijcabethtowa."*  111. 

The  Ohio  River  in  this  Kx^lity  is  divided  by  Hurricane  Island, 
which  is  alxHit  4.r>  miles  lon^  with  an  extreme  width  of  about  three- 
fourths  of  a  mile:  the  thn>u^li  channel  is  between  this  island  and  the 
Kentucky  shon\  while  Klizaln^thtown  lies  on  the  Illinois  shore  of  the 
channel  on  the  other  side,  and  opjx>site  the  lower  end  of  the  island, 
where  n^ady  aoivss  by  water  at  K>w  staphs  of  the  river  is  impracticable. 

A  i\>mnloto  survey  of  this  siviion  of  the  river  was  made  in  NoYem- 
lx*rand  iVivmlvr,  iSi'4,  rt^jx^rt  of  which  was  submitted  by  Col.  Amos 
Stioknev,  Oorjv^  of  Ensri»tvrs,  January  81,  1SS>6,  and  published  as 
Hous»o  iXxnmient  No.  i*.*>>.  Fifty-fourth  Oonirress,  first  sessioiu  tofi^ether 
with  man  showinsr  in  detail  the  then  existinjr  ci^nditions  of  both  chan- 
nels. Tliis  n^^x^rt  pn^sentixl  a  pri\iix't  for  closinjr  the  oluuinel  on  the 
Kentucky  side  of  tl)o  Hurricane  island  and  impn^vinfr  the  back  channel 
on  the  Illinois  side,  at  an  estiniatoil  cost  of  ^0AH>J  in  round  numbers. 
In  this  n^|x^rt  it  is  statisi  that  the 

iii^>^mAc^^  -•  hA>inc  :ho  oV.ar.*.u^l  vr*  "ho  ncht  ^lllir.-i*'  fiiio  of  the  island  are  that 
whon  i*r^^  %\xil  t^»*>  ruu  ^ivuivi  Iv  ^ivitr  a;:»:  stn^rhici:  the  iow-^ 
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would  be  much  better  by  eliminating  two  river  croeaingB,  one  at  the  head  and  one 
at  the  foot  of  Hurricane  Island.  The  existing  croeaing  at  the  head  is  a  ver>'  bad  and 
sometimes  dangerous  one. 

An  earlier  survey  of  the  same  locality  was  made  by  Maj.  William  K. 
Merrill,  in  1880,  and  special  attention  b  invited  to  his  very  full  and 
instructive  report  tbei*eon.  It  will  be  found  in  the  published  Annual 
Report  of  the  Chief  of  Engineers  for  1881.  pages  1922-1926.  He 
*'  roughlv"  estimates  the  cost  of  closing  the  cnannel  on  the  Kentucky 
side,  exclusive  of  anv  work  in  the  channel  on  the  Illinois  side,  at 
^150,000,  and  concludes  his  report  as  follows: 

Inasmuch  as  the  proposed  change  would  be  of  no  benefit  to  general  commerce,  1 
would  earnestly  recommend  that,  should  Congress  see  fit  to  order  it,  a  sjpecial  appro- 
priation be  made  for  the  work,  as  the  general  appropriation  for  the  Ohio  River  is 
never  large  enough  to  build  the  works  that  are  urgently  demanded  for  general  com- 
ment, and  consequently  many  dikes  whose  construction  would  greatly  oenefit  navi- 
gaticm  are  necessarily  postponed  from  year  to  year. 

After  careful  *  *  *  personal  examination  of  the  locality  last 
season  and  full  consideration  of  a  more  detailed  examination  made 
later  under  my  directions  by  Assistant  Engineer  J.  N.  Caldwell,  1  am 
of  the  opinion  that  the  conclusions  reached  by  Major  Merrill  in  1881 
apply  with  equal  and  probably  greater  force  to  the  conditions  now 
existing.  At  that  time,  as  also  at  the  time  of  Colonel  Stickney's  later 
sui-vey  in  1894,  the  population  of  £lizal)ethtown  was  reported  at  about 
800,  but  present  statistics  indicate  a  reduction  to  668.  It  also  appears 
that  the  cnannel  on  the  Illinois  side  of  Hurricane  Island  has  been  gradu- 
ally tilling  up  in  recent  years,  the  bar  at  the  head  being  higher  than  in 
1894  and  that  at  the  foot  having  extended  nearly  half  a  mile  farther 
downstream.  At  the  time  of  this  examination  (October,  1902)  the 
river  wjis  at  a  stage  of  from  2.4  to  7.3  feot  above  low  water,  as  shown 
bv  the  nearest  regular  gauge,  being  that  at  Evansville,  94  miles  above 
Elizabethtown,  but  the  wharf  boat  for  the  loc*al  landing  at  the  latter 
point  was  then  located  about  2,000  feet  downstream  from  the  position 
It  occupied  in  1894,  and  it  is  reported  that  its  low-water  location  would 
now  lie  nearly  a  mile  l>elow  the  berth  it  occupied  in  1894. 

It  is  safe  to  say  that  the  cost  of  closing  the  present  channel  on  the 
Kentucky  side  of  Hurricane  Island,  and  opening  one  approximately  as 

?^ood  for  general  navigation  on  the  Illinois  side,  would  now  be  not 
ess  than  J>250,0()0;  the  cost  that  would  attach  to  the  maintenance  of 
the  latter  channel  after  securing  it  is  wholly  a  matter  of  guesswork. 
I  am  therefore  of  the  opinion  that  the  abandonment  of  the  channel  now 
in  use,  and  improvement  of  that  north  of  Hurricane  Island  as  a  sub- 
stitute, is  not  aesirable,  nor  is  such  course  required  in  the  interest  of 
feneral  navigation  or  commerce;  also  that  the  local  commerce  of 
Elizabethtown,  present  and  prospective,  is  so  limited  that  the  creation 
and  maintenance  by  the  Government  of  a  special  channel  of  approach 
to  that  point  is  not  advisable. 

Very  respectfully,  your  obedient  servant, 

(i.  J.  Lydecker, 
Ctdonel^  i  'orps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  EngineerH^  U.  IS.  A. 
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[First  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Arbit, 

Aufftist  U^  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brigadier-General  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C.^  Atcgicst  19,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  a  preliminarv  examination  of 
*'Ohio  River,  channels  at  or  near  Elizabetntown,"  111.,  and  other  data 
available. 

The  Board  agrees  with  the  district  officer  in  the  opinion  that  the 

closing  of  the  channel  on  the  Kentucky  side  of  Hurricane  Island  and 

the  opening  up  of  a  channel  on  the  Illinois  side  are  not  desirable  in  the 

interests  of  the  general  navigation  of  the  Ohio  River,  and  that  the 

present  and  prospective  commerce  of  Elizabethtown  is  not  sufficient  to 

ustify  the  great  expense  of  the  works  that  would  be  required  to  effect 

;hese  changes  or  even  the  less  expensive  works  required  to  provide  a 

special  channel  of  approach  to  this  town. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col.,  Corps  of  Engineers^ 

Senior  Member  of  Boa/rd. 


D  D  6. 


preliminary  exaiviination  of  mound  city  harbor,  OHIO  river, 

ILLINOIS. 
[Printed  in  House  Doc\  171,  Fifty-eighth  Congre8R,  second  seflsion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  10,  1903. 

Sir:  1  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, report  of  October  27,  1903,  by^  Col.  G.  J.  L^-decker,  Corps  of 
Engineers,  on  preliminary  examination  authorized  by  the  river  and 
harbor  act  approved  June  13,  1902,  of — 

Harbor  at  Mound  City,  on  the  Illinois  side  of  the  Ohio  River,  with  a  view  to  ascer- 
taining whether  or  not  work  at  that  point  is  necessary  in  the  interest  of  navigation 
for  the  preservation  and  improvement  of  said  harbor. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  said  act,  and  attention  is  respectfully  invited  to  the  Board's  report 
of  December  2,  1903,  in  second  indorsement  thereon. 
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A  plan  for  the  improvement  of  the  Ohio  River  at  Mound  City  is  now 
in  force,  and,  for  tne  reasons  given,  the  Board  agrees  with  Colonel 
Lydecker — 

that  no  work  at  thb  point  is  necesaary  in  the  interests  of  navigation  for  the  preser- 
vation and  improvement  of  said  harbor  other  tl\an  that  contemplated  by  the  existing 
approved  project,  and  that  it  is  not  desirable  for  the  United  States  to  undertake  other 
work  at  this  point 

I  concur  m  this  opinion. 

Very  respecttully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Oen,^  Chief  of  Engineers^  U,  S,  Anny. 
Hon.  Elihu  Root, 

Secretary  of  TFar. 


REPORT  OP  CX>L.  O.  J.  LYDECKER,  CORPS   OF   ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  October  ^,  1903. 

General:  Complying  with  instructions  from  the  Office  of  the  Chief 
of  Engineers,  I  submit  this  report  on  an  examination  of  Mound  City 
Harbor,  Ohio  River,  called  for  by  the  following  extract  from  the  river 
and  harbor  act  of  June  13,  1902: 

Sbc.  14.  That  the  Secretarv  of  War  is  hereby  directed  to  cauije  preliminary  exami- 
nations or  sarveys  to  be  made  at  the  localities  .named  in  this  section  as  hereinafter 
provided.     •    •    • 

•  •••••* 

Harbor  at  Monnd  City,  on  the  Illinois  side  of  the  Ohio  River,  with  a  view  to  ascer- 
taining whether  or  not  work  at  that  point  is  necessary  in  the  interest  of  navigation 
for  the  preservation  and  improvement  of  said  harbor. 

• 

This  locality  is  about  6.5  miles  above  the  mouth  of  the  Ohio  River, 
and  much  work  has  been  done  there  during  the  past  ten  years  with  a 
view  to  establishing  and  maintaining  a  reliable  channel  along  the 
Mound  City  frontage.  This  work  incmdes  the  construction  in  1893-94 
of  dikes  aggregating  about  2,070  feet  in  length  for  the  purpose  of 
directing  and  concentrating  the  low- water  flow  of  the  river  toward  the 
Illinois  side,  and  dredging,  from  1894  to  1901,  inclusive,  to  the  extent 
of  about  230,500  cubic  yards  within  the  limits  of  the  channel  that  it  is 
desired  to  open  and  maintain,  the  material  thus  far  excavated  having 
been  generally  of  a  character  that  could  not  be  scoured  out  by  the 
river  current,  and  a  large  part  of  it  had  to  be  drilled  and  blasted  before 
i t  c*ould  be  removed  by  the  dredges.  Further  improvements  are  author- 
ized under  projects  approved  April  3,  1899,  and  May  4,  1900,  which 
contemplate  additional  dike  construction  and  dredging  and  for  which 
the  sum  of  $75,000  has  been  duly  allotted.  The  high  stage  of  river 
that  has  prevailed  in  the  locality  during  the  past  three  years  has  pre- 
vented anj  progress  in  the  work  of  dike  construction  called  for  under 
these  projects,  and  for  this  reason  operations  under  them  have  been 
limitea  to  the  dredging  that  was  done  during  the  years  1899  to  1901, 
inclusive^  amounting  to  about  140,000  cubic  yards. 

These  unprovements  form  a  part  of  the  general  project  for  improv- 
ing the  Ohio  River  by  open-channel  work,  and  the  means  for  carrying 


2458       REPORT   OP   THE    CHIEF    OP    ENGINEERS,  U.   8.  ARlfT. 

them  on  have  been  supplied,  as  needed,  by  allotments  from  the  regu- 
lar appropriations  for  that  improvement.  The  total  of  allotments  thus 
far  made  for  the  Mound  City  localitv  is  $110,000,  of  which  $76,281.48 
has  been  expended  to  date,  leaving  $33,718.52  now  available  for  car- 
rying on  work  under  the  appro vea  project.  It  is  assumed  that  f  urtJier 
allotment  will  be  made  in  like  manner  to  the  extent  necessary  for  the 
proper  completion  of  the  improvement  of  the  locality  in  question. 

Tne  locality  was  carefully  examined  during  the  fall  of  1902,  when 
the  river  in  that  section  was  at  a  stage  of  from  10.6  to  17,6  feet  above 
low  water,  though  the  general  stage  was  much  lower  in  the  upper 
sections,  to  which  the  effect  of  backwater  from  the  Mississippi  Kiver 
did  not  extend.  This  examination  showed  that  the  dredged  channel 
was  then  filled  bj  deposits  to  a  height  of  from  2.5  to  6  feet  above  the 
plane  to  which  it  had  been  dredged,  but  this  showing  was  nothing 
more  than  should  have  been  expected  while  the  river  was  at  such  a 
high  stage,  because  the  deposits  were  of  light  material  brought  there 
while  the  river  was  in  flood  and  before  the  more  contractea  flow  of 
water  that  attaches  to  lower  stages  could  show  any  appreciable  effect; 
in  fact,  there  have  been  but  a  few  days  during  the  past  three  years 
when  the  stage  of  water  on  the  Ohio  River  in  this  locality  has  be^n  less 
than  10  feet  above  low  water,  and  at  no  time  within  this  period  has  it 
been  practicable  to  do  any  effective  work  on  constructing  mkes  or  dams 
whose  tops  are  designed  to  be  at  an  elevation  of  only  4  feet  above  a 
low-water  stage. 

For  like  reason  it  is  impossible  to  state  now,  from  observation,  just 
.what  depth  may  be  shown  there  when  the  river  shall  again  recede  to  a 
normal  low-water  stage,  but  it  is  quite  certain  to  be  found  much  better 
than  at  many  other  points  on  the  lower  river  where  no  contraction  or 
other  improvement  has  yet  been  made,  and  where  work  in  the  interests 
of  through  navigation  at  that  stage  is  likely  to  be  more  needed  than  at 
this  particular  place. 

In  view  of  the  foregoing,  I  am  of  the  opinion  that  no  other  work  is 
now  necessary  or  advisable  in  the  interests  of  navigation  for  the  pres- 
ervation and  improvement  of  this  locality,  than  such  as  is  already 
contemplated  by  the  existing  approved  project  of  improvement,  the 
controlling  features  of  which  are  indicated  on  the  accompanying  blue- 
print.^ 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeckkr, 
(Jo/onel^  Crjrps  of  Engineers, 

Brig.  (jen.  G.  L.  Gillespie, 

Chief  of  Emjineern^  [L  S,  A. 

[First  Indoreement.J 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  November  S^  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation. 
Joy  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 

«  Not  printed. 
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[Second  iDdorscment.] 

Board  of  Enginekk8  for  Rivers  and  Harbors, 

Washhujton^  D.  C,  December  ^^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  within  report  of  the  district  officer  on  a  preliminan'  examina- 
tion of  "  Harbor  at  Mound  City,  on  the  Illinois  side  of  the  Ohio  River, 
with  a  view  to  ascertaining  whether  or  not  work  at  that  point  is  neces- 
sary in  the  interest  of  navigation  for  the  preservation  and  improve- 
ment of  said  harbor,^'  and  such  other  data  upon  this  subject  as  are 
available,  have  been  considered  by  the  Board  of  Engineers  for  Rivers 
and  Harbors. 

Work  near  Mound  City,  111.,  for  the  improvement  and  preservation 
of  that  harbor  and  of  the  channel  in  front  of  the  town  is  included  in 
the  general  proje<!t  for  improving  the  Ohio  River  by  open-channel 
work,  and  has  been  underway  at  various  times  during  tne  past  t<^n 
years.  This  work  includes  dike  construction  and  dredging.  Owing 
to  continued  high  stages  for  several  seasons  the  progi*ess  of  the  worK 
has  been  slow,  out  it  is  advancing  as  conditions  permit. 

Allotments  amounting  to  $110,000  have  been  made  for  this  locality, 
of  which  over  $33,000  is  t»till  available. 

In  view  of  the  foregoing,  the  Board  concurs  with  the  district  officer 
that  no  work  at  this  point  is  necessary  in  the  interests  of  navigation 
for  the  preservation  and  improvement  of  said  harbor  other  than  that 
contemplated  by  the  existing  approved  project,  and  that  it  is  not 
desirable  for  the  United  States  to  undertake  other  work  at  this  point. 

For  the  Board : 

Chas.  J.  Allen, 
Lte\d,  CoL^  Corm  of  Engineers ^ 

Senior  Menwer  of  the  Boiinl, 


D  D  7 


PREUMINARY  examination  of  OHIO  RIVER  FROM  MOUND  CITY  TO 

CAIRO,  ILL. 

[Printed  in  House  Doc.  No.  SOK,  Fifty-eighth  Congrem,  second  setadon.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtof}^  DtfCemher  2i^  1903. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
ll[V9i^  a  report  dated  December  7,  1903,  by  Col.  G.  J.  Lydecker,  Corps 
of  Engineers,  on  preliminary  examination  authorized  by  the  river  and 
hHrl>or  act  approved  June  13,  190*2,  of  Ohio  River  from  Mound  City 
to  C^iro.  111.,  ''  with  a  view  to  ascertainini^  what  improvement,  if  any, 
is  desirable  for  the  jirotcction  of  the  hanks  and  levees  on  the  Illinois 
sitio  in  the  interest  of  navigation." 

In  accordance  with  the  provisions  of  section  14  of  the  act,  the  report 
has  been  considered  by  the  Board  of  Engineers  for  Rivers  and  Haroors 
provided  for  in  section  3  of  said  act,  ana  its  report  is  contained  in  third 
indorsement  thereon. 

After  giving  the  subject  careful  consideration  Colonel  Lydecker 
expresses  the  opinion,  based  upon  the  facts  and  reasons  presented  ia 
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his  report,  that  the  interests  of  navigation  do  not  now  require  the  pro- 
tection of  the  banks  or  levees  alon^if  the  river  as  contemplated  in  the 
act,  and  this  opinion  is  concurred  in  by  the  Board  and  by  me. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GnxESPiE, 

Brig.  Gen.^  Chief  of  Engvneers^  U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  Wa/r, 


report  of  ool.  g.  j.  lydecker,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  December  7, 190S. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 
preliminary  examination  of  the  "Ohio  River  from  Mound  Cit^,  111., 
to  Cairo,  111.,  with  a  view  to  ascertaining  what  improvement,  if  any, 
is  desirable  for  the  protection  of  the  banks  and  levees  on  the  Illinois 
side  in  the  interest  of  navigation,"  as  required  by  the  river  and  harbor 
act  of  June  13, 1902,  the  duty  of  making  this  examination  having  been 
assigned  to  me  by  Department  letter  of  June  23, 1902. 

A  report  on  this  same  question  was  made  by  Mai.  W.  H.  Bixby. 
Corps  of  Engineers,  October  3,  1899,  to  comply  with  the  river  ana 
harbor  act  of  March  3, 1899,  which  was  published  as  House  Document 
No.  137,  Fifty-sixth  Congress,  first  session.  But  a  republication  of  a 
large  part  of  it  is  believed  to  be  most  appropriate  in  connection  with 
this  paper,  as  the  facts  and  considerations  then  presented  apply  with 
equal  force  at  present.    The  following  extract  is  therefore  suomitted: 

Mound  City,  Pulaski  Ck>untyy  111.,  is  situated  on  the  west  side  of  the  Ohio  River, 
about  8  miles  above  its  mouth  and  about  4  miles  above  Cairo,  111.  Mound  City  is  a 
place  having  in  1890  a  population  of  about  2,500  inhabitants  and  to-day  perhaps 
double  that  number.  It  is  a  regular  stopping  place  for  all  Ohio  River  paek^ 
descending  the  river.  It  has  several  manumctories  along  the  river  bank  and  a  laige 
marine  railway  for  the  construction  and  repair  of  river  b^ts.  It  is  a  place  of  moder- 
ate commercial  importance  at  present,  but  with  a  good  prospect  of  large  future  devel- 
opment. Mound  City  itself  is  surrounded  by  a  very  good  levee  rising  to  above  the 
highest  water  yet  known  at  this  place,  and  this  levee  extends  down  the  river  bank 
almost  to  Cache  River.  At  Mound  City  the  Illinois  bank  is  building  out  rather  than 
cutting  away,  and  there  is  as  yet  no  indication  of  the  necessity  of  any  special  new 
protection  to  the  levees. 

Cairo,  Alexander  Countv^  111.,  with  its  center  about  6  miles  below  Monnd  City, 
lies  at  the  mouth  of  the  Ohio  River  and  between  it  and  the  Mississippi  River:  the 
city  proper  being  about  4  miles  in  length,  with  a  breadth  of  about  1  to  Ij^  miles  at 
its  center  and  widest  points,  and  with  its  center  about  2  miles  above  the  junction  of 
the  two  rivers.    Cairo  had  in  1890  a  population  of  about  10,000  inhabitants  and  Is  at 

S resent  perhaps  twice  as  large.  It  is  a  regular  stopping  place  for  all  Ohio  River  and 
lississippi  packets  on  their  way  downstream;  is  one  of  the  most  important  towns  in 
southern  Illinois,  especially  as  a  distributing  center  for  the  adjoining  portions  of  Illi- 
nois, Kentucky,  and  Missouri,  and  while  of  late  years  not  growing  as  rapidly  as  some 
of  the  other  towns  of  the  State,  has  a  good  prospect  of  a  much  greater  and  much 
more  rapid  increase  in  commercial  importance  in  the  near  future  Three  railroads 
enter  the  city  directly,  and  two  others  are  connected  to  it  by  ferry  transfers. 

A  considerable  part  of  the  city  proper  and  almost  all  of  ite  harbor  front,  both  on 
the  Ohio  and  the  Mississippi,  and  much  land  outside  are  under  the  control  of  the 
so-called  Cairo  Trust,  a  private  corporation  which  succeeded  the  Cairo  City  and  Oanal 
Company  sometime  in  the  neighborhood  of  1850.  The  city  is  entirely  surronnded 
by  a  fine  levee  rising  to  the  55-root  level  (about  2  feet  higher  than  the  highest  floods 
known  up  to  the  present  time),  so  that  the  dty  itself  is  amply  protected  against  all 
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danger  from  damage  by  overflowH  or  by  cutting  of  the  banks  from  either  the  Ohio 
River  or  the  MiasisBippi  River.  There  is  at  present  no  indication  of  undue  scour 
along  the  city  front  on  its  Ohio  River  side,  so  that  nothing  is  specially  needed  at  this 
|K)int  in  the  wav  of  protection  for  its  banks  or  levees. 

The  Illinois  Dank  from  the  lower  end  of  Mound  City  to  the  upper  end  of  Cairo, 
about  4  miles  in  length,  is  the  portion  of  the  bank  evidently  referred  to  in  the  act  of 
March  3,  1899,  as  that  to  be  examined  with  a  view  to  protei^tion  or  improvement. 
The  upper  mile  of  this  stretch  of  river  bank  covers  a  distance  from  Mouna  City  down 
to  Cache  River,  Cache  River  being  a  large  slouch  which  drains  an  area  of  perhaps 
400  or  600  square  miles,  lying  juHt  above  Cairo  m  the  angle  between  the  Onio  and 
MisHiHsippi  rivers.  The  Cache  River  Basin  reaches  so  near  the  eastern  bank  of  the 
Mississippi  River  a  few  miles  above  Cairo  that  in  recent  years  it  has  been  thought 
desirable  to  strengthen  the  Mississippi  River  embankment  a  few  miles  above  Cairo 
to  prevent  the  Mississippi  River  from  possibly  cutting  through  this  embankment 
into  the  Cache  River  Basin  and  thence  into  the  Ohio  River  in  such  way  as  to  form  a 
cut-off  in  the  Mississippi  River  above  and  around  Cairo,  but  such  protection  work 
concerns  the  Mississippi  River  and  not  the  Ohio,  and  such  work,  if  done,  must  be 
done  on  the  Mississippi  side.  There  is  at  present  no  indication  of  any  danger  that 
the  Ohio  River  will  enter  the  Cache  River  Basin  and  cut  through  the  MisHissippi 
River  banks  into  the  Mississippi  River.  No  protection  or  strengthening  of  the  Onio 
banks  from  Mound  Citv  down  to  the  mouth  of  Cache  River  would  be  of  anv  special 
value  in  keeping  the  Ohio  River  out  of  the  Cache  River  Basin,  and  a  total  closure  of 
the  Cache  River  mouth  would  be  impratrticable. 

From  the  mouth  of  the  Cache  River  down  to  the  upper  end  of  the  citv  of  Cairo,  a 
distance  of  about  3  miles,  the  river  bank  is  concave  in  shape,  is  washed  directly  by 
the  Ohio  River  channel  currents,  and  is  gradually  wearing  away  in  such  manner  as 
to  deepen  the  concavity.  Maps,  old  and  new,  of  this  part  of  the  river  show  that  the 
general  shape  of  the  nver  bajik  between  Mound  City  and  Cairo  is  not  now  much 
different  from  what  it  was  in  1810,  but  that  the  river  blank  has,  however,  worn  back 
steadily  ever  since  that  date. 

Prior  to  1880  the  cutting  of  the  bank  along  this  3  miles  of  river  was  verv  slight, 
amoonting  from  1810  to  1880 — that  is^  during  seventy  years — as  shown  by  the  Coast 
Survey  maps  of  1880,  to  a  total  recession  of  only  about  140  feet  in  all,  or  an  average 
of  only  about  2  feet  per  year.  During  this  interval  there  were  apparently  no  levees 
on  the  Illinois  bank  between  Mound  City  and  Cairo,  and  during  high  freshets  the 
river,  as  soon  as  it  rose  above  a  30-foot  stage,  coula  overflow  its  banks  along  this 
whole  3-mile  len^^h  and  expand  readil v  into  the  whole  of  what  is  now  known  as  the 
"Cairo  Trust  drainage  district,'*  and  also  into  the  whole  Cache  River  Basin.  This 
freedom  of  expansion  must  necessarily  have  reduced  very  greatly  the  flow  of  water 
in  the  main  river  and  slackened  its  current,  and  may  have  accounted  very  greatly 
for  the  slow  cutting  of  the  bank:  Sometime  after  1880,  however,  the  Cairo  and  Vin- 
oennee  Railroad  converted  its  railroad  track,  then  distant  only  al)out  600  feet  at  Uie 
most  from  the  river  bank,  into  a  high  embankment  rising  to  above  the  highest  fresh- 
ets; and  about  the  same  time  the  Cairo  Trust  built  a  levee  of  its  own  along  the  north 
side  of  its  property  on  the  Cache  River  front,  thus  shutting  off  this  natural  overflow 
of  the  Ohio  River  at  high  stages  and  preventing  its  entrance  into  the  Cache  River 
Basin  except  through  tne  narrow  mouth  of  the  Cache. 

From  18/3  to  18fiS  the  cutting  of  the  banks  was  much  greater  than  before,  com- 
mencing just  below  Mound  City  and  above  the  mouth  of  the  Cache,  extending  down 
almost  to  the  upper  end  of  Cairo,  and  amounting,  in  some  places,  to  a  recession  of 
about  300  feet,  or  an  average  of  20  feet  per  year.  The  construction  of  this  railroad 
embankment  so  near  the  river  bank  is  undoubtedly  responsible  for  some  of  the 
increased  erosion  of  this  stretch  of  bank.  It  is  possible  that  this  increased  erosion 
may  have  been  anticipated  or  feared  by  the  Cairo  Trust  owners,  as  in  giving  to  the 
raifroad  companies  a  right  of  way  through  their  property  the  trust  company  bound 
the  railroad  companies  to  maintain  permanent  levees  along  such  rights  of  way  next 
the  river  bank,  by  which  they  provided  for  the  permanent  protection  of  their  trust 
properties.  Any  parties  building  such  levees  alongside  of  a  huige  river  like  the  Ohio 
''hould  expect  ana  prepare  for  a  possible  increased  erosion  of  the  banks,  and  should, 
for  the  protection  of  their  own  properties,  arrange  for  a  riprap  or  other  protection  of 
mich  banks  in  case  the  increased  erosion  actually  occurs. 

The  coet  of  such  protection,  however,  is  clearly  something  in  which  the  public  at 
laiige  ia  not  specially  interested,  and  for  which  it  should  not  be  expectea  to  pay. 
From  1880  to  1897  tne  maximum  recession  was  about  130  feet,  or  alx)ut  16  feet  per 
year;  bat  sinoe  then  the  cutting  has  increased  much  more  rapidly,  the  rate  between 
1897  and  1899,  in  the  worst  places,  amounting  to  a  total  of  100  feet,  or  an  average  of 
50  feet  per  year.    Even  this  cutting,  however,  can  go  on  for  ten  to  twenty  more 
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years  before  in  any  way  eeriously  interfering?  with  the  Ohio  River  navi^tion  or  wMi 
the  commercial  interests  of  Mound  City  or  Cairo,  but  of  course  not  without  serious 
injury  to  the  private  riparian  properties  on  which  the  cutting  occurs. 

In  about  1893,  at  tlie  request  of  those  interested  in  the  navigation  of  thifl  part  of 
the  Ohio  River,  the  Government  commenced  the  improvement  of  the  bar  opposite 
Mound  City  for  low-water  use  by  steamboats  and  barges,  doing  this  bv  dredging  in 
the  deepest  part  of  the  river  near  the  Illinois  side,  and  by  building  a  low  dike  half- 
way across  the  river  from  the  Kentucky  side.  As  the  dike  was  very  low,  rising  to 
not  more  than  4  feet  above  low  water,  and  as  the  dredged  channel  was  narrow  and 
has  not  as  yet,  even  with  the  aid  of  the  dike,  increased  the  channel  depth  more  than 
3  feet,  and  as  the  serious  cutting  and  caving  of  the  river  bank  below  the  dike  is  only 

Srodueed  during  river  stages  of  from  30  to  50  feet  depths,  the  low  diking  and  shallow 
reilging  so  far  done  by  the  Government  become  insignificant  at  bank-cutting  stages, 
and  so  can  hardly  be  held  responsible  for  the  recent  rapid  cutting  below  Mound  City 
since  1893,  and  certainly  not  for  the  great  increase  m  cuttfng  previously  evident 
between  1873  and  1889. 

A  more  probable  reason  for  the  more  rapid  caving  of  this  bank  within  recent  years 
is  that  the  portions  of  the  bank  now  exposed  to  river  action  show  evidence  of  a 
stratum  of  fine  sand,  in  some  cases  3  feet  in  thickness,  underlying  the  natural  suriaoe 
of  the  drainage  district  property  at  a  distance  of  about  18  feet  below  the  sui^bce  of 
that  property,  and  so  at  a  distance  of  only  about  12  feet  above  low- water  level. 
When  the  river  ri^es  to  stages  of  30  feet  and  upward,  the  exposed  face  of  this  sand 
stratum  easily  washes  out  into  the  river,  and  tne  bank  above  it  then  natarally  fidls 
of  its  own  weight  and  slides  off  into  the  river,  where  it  is  easily  washed  away  by 
the  natural  current  of  the  river. 

Although  this  recession  of  banks  is  quite  extensive,  it  is  hardly  any  more  so  than 
at  many  other  places  along  the  Ohio  River  above  Mound  City.  The  Ohio  River  has 
already  hundr^s  of  miles  of  caving  banks,  whose  proper  protection  would  probably 
cost  over  $20,000,000.  Such  protection,  however,  seems  at  present  secondary  to  the 
removal  of  the  existing  river  oars,  the  latter  work  needing  all  the  funds  that  can  be 
spared  by  the  United  States  for  several  years  to  come.  Until  the  United  States  is 
prepared  to  assume  the  protection  and  repair  of  all  the  caving  banks  along  the  entire 
length  of  the  Ohio  River,  and  their  ownership,  it  would  seem  to  me  that  all  such 
work  should  be  done  by  and  at  the  expense  of  the  private  parties  who  are  directly 
interested,  and  who  benefit  by  the  riparian  rights,  and  should  not  be  done  at  the 
expense  of  the  General  Government. 

The  land  between  the  river  and  the  Cairo  and  Vincennes  Railroad,  as  well  as  that 
in  rear  of  this  railroad  along  the  3-mile  length  of  river  Imnk  from  Cache  River  to 
Cairo,  is  almost  all  under  the  ownership  or  control  of  the  Cairo  Trust.  Some  of  the 
recent  descriptions  circulated  by  this  trust  claim  in  this  area  an  ownership  of  7,000 
atTes  of  excellent  land,  some  of  which  .is  reported  to  have  produced  over  $1,000 
worth  of  crops  (per  acre)  in  one  year.  This  tract  of  land  lies  at  a  general  elevation 
of  about  30  feet  above  low  water,  so  that  without  protection  of  some  sort  it  would 
always  be  covereil  by  winter  freshets.  The  mass  of  this  property  is,  however,  pro- 
tected on  its  south  side  by  the  Cairo  city  levee;  on  its  east  side  from  the  Ohio  River 
floods  by  the  levee  of  the  Cairo  and  Vincennes  Railroad;  on  the  west  side  from  the 
Missiasippi  River  flo<xls  by  the  levee  of  the  Mobile  and  Ohio  Railroad;  and  on  its 
north  side  next  the  Cache  River  by  the  Cairo  Trust's  own  levee;  while  east  of  its 
center,  and  at  least  one-half  mile  back  from  the  Ohio  River  bank,  this  protection  is 
reenforced  bv  the  levee  of  the  Illinois  Central  Railroad. 


the  Cairo  Trust,  and  is  given  up  almost  entirely  to  agricultural  purposes,  there  beiiiff 
no  city  or  town  properiv  so  calleil  within  its  limits.  The  railroad  levees  throngn 
this  property  rise  to  a  level  of  about  55  feet,  so  that  they  thoroughly  protect  tne 
district  from  overflow.  Should  the  wear  of  the  banks  continue  at  its  present  rate 
for  two  or  three  years  more,  the  Cairo  Trust,  for  the  protection  of  its  7,000  acres 
of  drainage  district  lands,  or  the  Cairo  and  Vincennes  Railroad,  for  the  protection 
of  its  own  line  of  track,  as  well  as  for  the  protection  of  the  Cairo  Tnist  drainage  dis- 
trict in  its  rear  under  the  terms  of  its  rights  of  way,  or  both,  will  be  obliged  to  pro- 
tect their  river  fronts  against  further  erosion,  or  else  will  have  to  move  back  as  the 
river  advances. 
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My  various  examinations  show,  therefore,  that  between  Mound  City  and  Cairo, 
along  the  stretch  of  river  referred  to  in  tlie  act  above  named,  there  is  no  Fpecial  cav- 
ing of  the  banks  at  all  unut^ual  for  the  Ohio  River,  and  none  greater  than  at  many 
other  places  in  the  river  above;  that  such  caving  is  not  extensive  enough  to  seriously 
affect  at  present  the  navigation  of  the  Ohio  River,  nor  would  it  do  so  if  the  caving 
should  continue  without  interruption  for  many  years  to  come;  that  the  protection  of 
this  bank  is  not  essential  either  to  Mound  City  or  to  Cairo  and  can  have  no  decided 
effect  on  the  commerce  of  either  place,  and  that  the  only  large  8{)ecial  interests 
involved  at  the  present  time  or  for  the  next  few  years  arethose  of  the  private  proper- 
ties of  the  Cairo  and  Vincennes  Railroad  and  the  Cairo  Trust  Company,  and  not  that 
of  the  general  public. 

I  have  therefore  to  report  that  in  my  opinion  the  improvement  of  the  Ohio  River 
bank  from  Mound  City  to  Cairo  is  not  at  present  necessary  to  the  interests  of  navi- 
gation, and  is  not  at  present  worthy  ot  l)eing  undertaken' by  the  (Jeneral  Govern- 
ment 

The  examination  called  for  by  the  river  and  harbor  act  of  June  13, 
11W)2,  was  made  with  great  care  in  November  and  December,  1902, 
bv  Asst.  Engineer  J.  N.  Caldwell,  who  was  during  that  period  in 
charge  of  a  field  party  engaged  in  miscellaneous  surveys  on  the  lower 
portions  of  the  river.  The  result  of  it  was  to  show  that  the  general 
conditions  remain  essentially  as  described  in  the  foregoing  extract 
from  Major  Bixby's  report  of  his  examination  in  1899.  The  Ixank 
erosion  referred  to  in  that  report  has  continued  along  the  bend  on  the 
Illinois  side,  l>etween  Mound  Cit}^  and  C^airo,  but  the  top  of  the  bank 
was  still  found  to  bo  from  90  to  275  feet  in  advance  or  the  levee  or 
embankment  on  which  the  tracks  of  the  Cairo  and  Vincennes  branch 
of  the  Big  Four  Railroad  are  laid,  and  the  outer  slope  of  this  levee  is 
well  protected  by  riprap.  At  two  points  where  indications  of  under- 
mining had  become  most  apparent,  the  railroad  company  took  measures, 
in  19()0,  to  counteract  such  action  by  excavating  trenches  outside  of 
the  levee  slope,  through  the  permeable  material,  and  refilling  the 
trenches  with  clay.  Except  for  the  possibility'  of  undermining  at 
some  other  parts  of  this  levee,  the  entire  system  of  levees  was  found 
to  1)0  solid  and  8ul>stantial. 

It  has  been  suggested  that  the  Illinois  bank  should  Ik>  revetted  or 
protecteil  between  Mound  City  and  Cairo,  because  there  is  danger  that 
the  Ohio  River,  when  in  high  flood,  iiiay  cut  through  to  the  Missis- 
sippi, back  of  Cairo,  to  the  probable  injury  of  navigation;  the  distance 
l>etwe€n  the  two  rivers  at  the  narrowest  part  of  the  peninsula  by  which 
they  are  separated  IxMng  only  aliout  tnree-fourths  of  a  mile.  This 
could  only  occur  as  a  result  of  simultaneous  breaches  through  the  sev- 
eral substantial  levees  or  railroad  embankments  that  now  cross  the 
suggested  line  of  cut-oflf,  viz,  the  Big  Four  levee  on  the  Ohio  River 
bank,  and  the  three  embankments  of  the  Illinois  Central  and  Mobile 
and  Ohio  railroads.  It  is  l)elieved  that  such  an  occurrence  is  in  the 
highest  degree  improbable,  if  not  actually  impossible;  in  any  event  the 
existence  or  nonexistence  of  the  suggested  bank  protection  would  not 
be  likely  to  have  any  material  effect  on  the  result  in  such  a  crisis. 

It  has  also  been  contended  that  bank  protection  is  needed  below  the 
mouth  of  the  Cache  River,  in  the  interest  of  navigation,  as  continued 
erosion  tends  to  make  the  bend  in  that  part  of  the  Ohio  a  sharper  one 
and  more  diflScult  to  navigate.  The  length  of  bank  to  be  protected 
would  be  nearlv  14,0()0  feet,  and  it  is  estimateil  that  the  cost  of  an  effi- 
cient and  durable  method  of  protection  would  be  from  $10  to  $12  per 
linear  foot,  or  about  $150,000  for  the  distance  in  question.     The  cost 
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would  be  wholly  incommensurate  with  the  resultant  benefits  to  navi- 
gation. 

A  map^  is  submitted  herewith  which  shows  the  location  of  the 
levees  and  other  embankments,  together  with  a  profile  across  the  pen- 
insula between  the  Ohio  and  Mississippi  rivers.  It  also  indicates  the 
central  line  of  low-water  channel  in  the  Ohio  River  below  Mound 
Citv,  showing  that  the  bend  above  referred  to  is  quite  a  gentle  one 
with  a  radius  of  about  8,400  feet. 

After  careful  consideration  of  all  the  data  supplied  by  Assistant 
Engineer  Caldwell's  survey  and  investigations,  and  a  close  personal 
examination  of  the  bank  and  channel  of  the  river,  and  of  the  several 
levees  and  embankments,  I  am  of  the  opinion  that  the  interests  of  nav- 
igation do  not  now  require  protection  of  the  banks  or  levees  on  the 
Illinois  side  of  the  Ohio  River  between  Mound  City  and  Cairo,  111. 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydecker, 

CoUmel^  Corps  of  Engineef*s. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  EnginAiers^  U,  S,  A. 

[First  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wmhington^  December  11,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  b}"  Special  Orders,  No.  24,  Headquarters  Corps  of 
Engineers,  series  of  1902,  for  considei'ation  and  recommendation. 

By  command  of  Brig.  Gen.  Gillespie: 

W.  V.   JUDSON, 

Captain^  Corps  of  Engineers. 

[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  (7.,  December  15^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  within  report  on  a  preliminary  examination  of  ''Ohio  River 
from  Mound  City,  Illinois,  to  Cairo,  Illinois,"  has  been  carefully 
reviewed  by  the  tioard  of  Engineers  for  Rivers  and  Harbors. 

The  river  and  harbor  act  of  March  3,  1899,  called  for  a  report  on 
this  same  subject.  This  report  is  published  in  House  Document  187. 
Fifty-sixth  Congress,  first  session.  The  district  officer  states  that  the 
facts  and  considerations  then  presented  apply  with  equal  force  at 
present  and  quotes  from  said  report  at  lengtn. 

It  is  clearly  shown  within  that  the  protection  of  the  banks  and  levees 
between  Mound  City  and  Cairo  is  not  necessary  in  the  interests  of 
navigation;  that  water-borne  commerce  would  in  no  way  be  aflfected 

«  Not  printed. 
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thereby,  and  that  the  only  benefits  to  be  expected  from  such  improve- 
ment would  inure  to  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis 
Railway  Company  and  riparian  owners. 

In  view  of  these  facts  the  Board  expresses  the  opinion  that  no 
improvement  for  the  protection  of  the  banks  and  levees  on  the  Illinois 
side  of  the  Ohio  River,  between  Mound  City,  111.,  and  Cairo,  III.,  is 
desirable  in  the  interests  of  navigation.  The  Board  therefore  believes 
that  the  United  States  should  not  undertake  this  improvement,  and  so 
recoumiends. 

For  the  Board. 

A.  M.  Miller, 
Lieut,  Col.^  (hrpH  of  Eiujineerf<y 

Senioi*  Merrwer  IVcsent. 


D  D  8. 


PRELIMINARY  EXAMINATION  OF  OHIO  RIVER,  WITH  A  VIEW  TO  THE 
(\)NSTRTTCTION  OF  A  MOVABLE  DAM  BELOW  MOUTH  OF  GREEN 
RIVER,  KENTUCKY. 

[PrinUxl  in  House  Doe.  No.  643,  Pifty-oighth  Congrcm,  tiet'ODd  ncmion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wcuihingtoii^  March  ^4^  IOO4.. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
eress,  a  report  dated  December  10,  1903,  by  Col.  G.  J.  Ly decker, 
Corps  of  Enc'ineers,  on  the  preliminary  examination  authorized  by 
the  river  and  harbor  act  approved  June  13,  1902,  of  *'Ohio  River, 
below  the  mouth  of  Green  liiver,  with  a  view  to  the  construction  of  a 
movable  dam,  so  as  to  make  a  harbor  at  Henderson,  Ky.,  and  Evans- 
ville,  Ind.,  and  to  give  a  depth  of  6  feet  on  the  lower  miter  sill  on  Lock 
No.  1,  Green  River." 

As  a  result  of  his  investigation  Colonel  Lvdecker  finds  that  a  point 
on  the  Ohio  River  about  7  miles  below  Henderson  and  36  miles  below 
the  Green  River  lock  would  prolmbly  be  the^  best  location  for  a  dam 
to  accomplish  the  double  object  in  view.  From  an  engineering  stand- . 
point  the  site  is  not  favorable,  the  l>ed  of  the  river  being  composed  of 
sand  and  gravel  to  an  unknown  depth.  The  channel  depth  in  the  Ohio 
River  throughout  most  of  the  distance  under  consideration  is  more 
than  6  feet  even  at  the  lowest  stage,  and  in  the  immediate  vicinity 
of  Henderson  and  Evansville  it  ranges  from  4  to  20  feet.  Colonel 
Lydecker  states  that  this  condition  01  affairs  permits  the  local  use  of 
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screw  propellers,  even  during  low- water  periods,  an  exceptional  advan- 
tage tnat  can  be  found  at  but  few  other  localities  outside  of  the  pooled 
Sortions  of  the  river.  It  therefore  appears  that  a  general  increase  in 
epth  through  the  Evansville-Henderson  section  is  not  a  matter  of 
great  moment  at  present,  either  for  general  or  local  navigation.  He 
believes  that  the  construction  of  a  movable  dam  is  not  necessary  to 
make  a  har]K)r  at  Henderson,  Ky.,  and  Evans\dlle,  Ind. 

The  advisability  of  constructing  a  dam  as  a  means  of  giving  a  depth 
of  6  feet  on  the  lower  miter  sill  of  Lock  No.  1,  Green  fiiver,  remains 
to  be  considered.  From  previous  reports,  and  from  Colonel  Lydecker's 
report,  it  appears  that  low  water  in  the  Ohio  provides  a  depth  of  2 
feet  over  the  lower  sill  of  the  lowest  lock  on  the  Green  River  series, 
and  that  the  stages  of  the  Ohio  are  such  that  during  the  years  from 
1889  to  1897,  both  inclusive,  the  avei-age  number  of  days  per  year  on 
which  the  depth  over  the  lower  miter  sill  was  6  feet  or  more  was  305, 
or,  in  other  words,  the  depth  which  it  is  sought  to  produce  bv  the  con- 
struction of  a  movable  dam  in  the  Ohio  is  already  provided  oy  nature 
for  an  average  period  of  ten  months  per  year. 

In  view  of  all  the  facts  stated  Colonel  Lydecker  concludes  that  the 
interests  of  navigation  at  present  do  not  require  the  construction  of  a 
lock  and  dam  below  the  mouth  of  the  Green  River  for  the  purposes 
considered  in  the  report,  and  that  it  is  not  advisable  to  undertake  the 
work  at  this  time. 

Colonel  Lydecker's  report  was  referred,  as  required  by  law,  to  the 
Board  of  Engineers  for  Rivers  and  Harbors  created  by  section  3  of 
the  river  ana  harbor  act  approved  June  13,  1902.  A  committee  of 
the  Board  visited  the  locality  and  held  on  January  22,  1904,  a  public 
hearing  at  Evansville,  Ind.,  at  which  interested  parties  submitted 
arguments  and  statements  in  favor  of  the  proposed  improvement.  In 
its  accompanying  report,  dated  February  23,  1904,  to  which  attention 
is  respectfully  invited,  the  Board  states  that  the  benefits  to  be  expected 
from  the  construction  of  the  dam  mav  be  itemized  as  follows:  (a)  To 
the  commerce  of  Green  River;  (J)  to  the  harbors  of  Henderson,  Ky., 
and  Evansville,  Ind. ;  (c)  to  the  general  commerce  of  the  Ohio  River. 

With  regard  to  the  first,  the  Ek)ard  stjitcs  that  Evansville  is  properly 
the  terminus  of  the  Green  River  navigation,  and  that  the  construction 
of  the  dam  in  question  would  tend  to  cheapen  transportation  on  the 
Green  River,  and  probably  give  rise  to  increased  traffic. 

In  regard  to  the  second,  viz,  the  harbors  at  Henderson  and  Evans- 
ville, the  Board  finds  that  the  depths  now  existing  are  ample  for  the 
passage  of  craft  that  may  reach  them  from  above  and  below,  and 
greater  than  in  many  other  reaches  in  the  Ohio  River.  Nevertheless, 
if  the  water  fronts  of  these  towns  were  thrown  into  a  pool  the  facility 
with  which  coal  and  other  freight  might  bo  handled  would  increase. 

With  regard  to  the  general  commerce  of  the  Ohio  River,  the  Board 
finds  that  about  40  miles  of  the  river  would  be  pooled  b}"  a  dam  below 
Henderson  and  certain  shoals  would  })e  drowned  out,  but  it  does  not 
appear  that  the  stretch  that  would  be  bettered  is  the  worst  of  those 
between  Louisville  and  Cairo  which  might  be  improved  by  similar 
means;  that  the  necessity  of  lowering  such  a  dam  when  ice  in  the  Ohio 
River  is  running  or  forming"  rapidly  would  limit  materially  the  advan- 
tages to  be  expected  from  it  in  rendering  the  lower  part  of  the  Green 
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Bivor  available  an  an  ice  harbor  for  Oliio  River  shipping;  that  it  is 
probable  that  a  pool  here  would  be  of  some  service,  and  through  navi- 

Stion  be  aflforded  a  harbor  for  tows  caught  by  a  falling  river,  though 
e  existing  natural  pools  largely  answer  the  same  purpose. 

From  correspondence  with  certain  prominent  interests  in  the  coal 
trade,  the  Board  draws  the  conclusion  tnat  they  advocate  the  improve- 
ment on  account  of  its  local  advantages  and  as  a  step  toward  the  com- 
plete canalization  from  Louisville  to  Cairo,  but  do  not  consider  it  of 
much  value  to  the  through  coal  traffic  from  Pittsburg  when  standing 
alone. 

After  discussing  the  commercial  conditions  and  the  advantages 
expected  from  the  proposed  work,  the  Board  concludes  that  it  is  not 
now  advisable  to  undertake  the  construction  of  a  movable  dam  in  the 
Ohio  River  for  the  purposes  named  in  the  act. 

The  law  ordering  this  preliminary  examination  requires  a  report 
upon  it  simply  from  the  point  of  view  of  the  benefit  to  the  harbors  at 
Henderson  and  Evansviue  and  to  the  Green  River  navigation.  The 
facta  brought  out  by  the  preliminary  examination  sufficiently  indicate 
the  inadvisability  of  the  construction  from  these  points  of  view.     The 

Sroject  has.  however,  been  pressed  on  the  additional  ground  that  a 
Am  so  established  would  be  one  of  a  chain  of  canalization  in  the  lower 
Ohio,  extending  from  Louisville  to  the  mouth  of  the  river,  and  to 
make  this  report  complete  this  phase  of  the  matter  must  be  touched 
upon.  By  aopropriating  money  for  Dam  No.  37,  just  below  Cincin- 
nati, on  the  Onio  River,  Congrass  has  indicated  its  intention  of  adopt- 
ing, at  least  in  part,  the  project  printed  in  House  Document  No.  336, 
Fiity-seventh  Congress,  tirst  session,  founded  upon  a  survey  of  the 
Ohio  River  from  Marietta  to  the  mouth  of  the  Big  Miami,  603  miles 
below  Pittsburg,  which  project  provides  for  canalization  between  these 
points,  and  is  an  extension  of  a  previousi  v  adopted  project  to  provide 
slack-water  navigation  from  Pittsburg  to  Marietta. 

Although  work  on  the  tirst  dam  of  this  series,  namely,  the  one  at 
Davis  Island,  was  begun  twenty-tive  years  ago,  only  two  of  the  dams 
have  yet  been  completed,  seven  more  are  under  construction,  and 
money  has  been  appropriated  for  five  additional  ones.  As  yet,  there- 
fore, only  a  beginnmg  nas  been  made  on  the  project  for  38  dams,  car- 
rj'ing  slack  water  to  the  mouth  of  the  Big  Miami.  No  provision  has 
been  made  for  the  jwrtion  lying  between  fliis  river  and  the  head  of  the 
Falls  at  Louisville,  and  it  seems  premature  to  locate  at  this  time  a  dam 
below  the  Falls,  which  would  to  a  certain  extent  commit  the  Govern- 
ment to  an  extension  of  the  slack-water  project  beyond  any  point  yet 
considered,  and  before  the  portion  already  authorized  has  been  so  far 
finished  as  to  enable  its  full  usefulness  to  be  correctly  and  certainly 
measured.  The  work  which  Congress  ma}'  l)e  assumed  to  have  entered 
upon^  namely,  the  slack- water  system  to  include  Dam  No.  38,  will  have 
cost  when  completed,  according  to  present  estimates,  about  $38,000,000. 
The  further  extension  to  Louisvule  and  thence  to  the  mouth  of  the 
river  would  reouire  prolmbly  al>out  18  more  dams.  The  lower  dams 
would  necessarily  be  much  larger  than  any  on  the  upper  river,  would 
usually  require  a  much  more  expensive  foundation,  and  would  cost 
very  much  more.  Without  attempting  an  accurate  estimate  for  these 
structures  it  may  be  said  that  the  total  cost  of  the  extension  from  the 
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Big  Miami  to  Cairo  may  prove  to  be  little,  if  any,  less  than  the  cost  of 
the  first  38  dams  of  the  series  from  Pittsburg  down. 

1  concur  in  the  views  of  Colonel  LydecKcr,  and  of  the  Board  of 
Engineers  for  Rivers  and  Harbers,  that  it  is  inadvisable  at  the  present 
time  to  undertake  the  construction  of  a  movable  dam  in  the  Ohio 
River  below  the  mouth  of  the  Green  River. 

Very  respectfully,  your  obedient  servant, 

A.  Maokenzie, 
Brlfj.  Gen.^  Chief  of  En^ineers^  U.  S.  Army. 
Hon.  Wm.  II.  Taft, 

Secretary  of  War, 


report  of  col.  g.  j.  lydecker,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati ^  Ohio^  December  10^  190S. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 

grcliminarv  examination  of  "Ohio  River,  below  mouth  of  Green 
river,  with  a  view  to  the  construction  of  a  movable  dam,  so  as  to 
make  a  harbor  at  Henderson,  Ky.,  and  Evansville,  Ind.,  and  to  give  a 
depth  of  six  feet  on  the  lower  miter  sill  on  Lock  Numbered  One,  &reen 
River,"  such  examination  having  been  called  for  by  the  river  and  har- 
bor act  approved  June  13, 1902,  and  the  duty  of  making  it  assigned  to 
me  by  Department  letter  of  June  23,  1902. 

The  detailed  examination  was  made  in  October  and  November^  1902, 
under  the  direction  of  Mr.  R.  R.  Jones,  chief  assistant  engineer  in  this 
district,  and  attention  is  invited  to  his  report  submitted  herewith. 

The  examination  called  for  by  Congress  may  most  appropriately  be 
considered  under  two  distinct  headings:  First,  the  advisability  of  con- 
structing a  dam  that  will  provide  additional  harbor  facilities  in  the 
Ohio  River  at  Henderson,  fey.,  and  Evansville,  Ind.;  and,  second,  the 
advisability  of  making  any  dam  in  the  Ohio  River  for  the  purpose  of 

Srovidinjg  a  depth  of  6  feet  over  the  lower  sill  of  Lock  No.  1,  Green 
liver.  These  two  considerations  made  a  somewhat  detailed  survey  of 
the  Ohio  River  necessary  for  a  few  miles  l>elow  Henderson,  wiUi  a 
view  to  finding  a  suitable  dam  location  as  respects  the  suggested  har- 
bor facilities,  and  a  determination  of  the  low-water  surface  from  the 
site  of  such  dam  to  Lock  No.  1,  Green  River.  For  these  purposes  a 
small  surveying  party  was  placed  in  the  field  in  charge  of  Junior  Engi- 
neer F.  A.  Bone,  by  which  the  river  hydrography  below  Henderson 
was  ascertained  for  a  distance  of  about  7  miles,  and  a  suitable  site  for 
a  dam  thereby  developed,  and  a  line  of  levels  run  between  there  and 
Lock  No.  1,  Green  River,  to  determine  the  low-water  surface  in  the 
interval  and  fix  the  height  that  would  be  needed  for  the  dam  below 
Henderson  to  provide  a  pool  whose  low- water  surface  would  be  6  feet 
above  the  lower  sill  of  the  Green  River  lock. 
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The  result  of  this  work  was  to  show  that  a  dam  in  the  Ohio  River 
at  a  point  about  7  miles  below  Henderson  and  35  miles  below  the  Green 
River  lock  would  probably  be  the  best  location  for  the  double  object 
in  view.  At  this  location  the  crest  of  the  dam  would  have  to  be  placed 
at  an  elevation  of  12  feet  above  low  water  in  the  Ohio  and  20  feet  above 
the  bed  of  the  river.  From  an  engineering  standpoint  the  location  is 
not  a  favorable  one  for  lock  and  dam  construction,  the  bed  of  the  river 
being  composed  of  sand  and  gravel  to  an  unknown  depth  and  the  banks 
of  similar  material  combined  with  some  loam  and  clay.  No  indication 
of  rock  is  found  in  the  locality  or  near  it.     *    *    * 

An  index  chart  ^  of  the  rivers  within  the  limits  under  consideration, 
and  profile^  along  the  low-water  channel,  accompany  this  report,  from 
whicn  it  appears  that  the  channel  depth  throp'^hout  most  of  the  dis- 
tance is  over  6  feet,  even  when  the  Onio  is  at  i^s  lowest  stage,  and  in 
the  immediate  vicinity  of  Henderson  and  Evansville  it  ranges  from  4 
to  20  feet  This  condition  of  affairs  permits  the  local  use  of  screw 
propellers  even  during  low-water  periods,  an  exceptional  advantage 
that  can  be  found  at  but  few  other  localities  outside  of  the  pooled  por- 
tions of  the  river.  Any  river  craft  that  can  reach  this  stretch  of  river 
from  above  or  below  can  pass  through  it  without  trouble,  so  far  as 
depth  of  water  is  concerned.  It  therefore  appears  that  a  general 
increase  in  depth  through  the  Evansville-Hendlerson  section  is  not  a 
matter  of  great  moment  at  present,  either  for  general  or  local  naviga- 
tion on  the  Ohio.  The  principal  advantage  to  navigation  that  would 
result  from  the  construction  of  a  dam  at  the  suggested  site,  which  is 
at  the  foot  of  the  shoals  below  Henderson,  woma  be  a  good  channel 
over  these  shoals  and  the  elimination  of  some  shoal  spots  in  the  river 
above  Evansville.  It  is  confidently  believed,  however,  that  dredging 
and  other  open-river  work  would  provide  such  improvement  at  these 

1>laces  as  the  interest  of  navigation  requires  for  much  less  cost  than 
ock  and  dam  construction  would  require,  and  without  imposing  on 
navigation  the  annoyance  or  delay  of  passing  through  a  lock. 

The  advisability  of  constructing  this  dam  as  a  means  of  giving  a 
depth  of  6  feet  on  the  lower  miter  sill  of  Lock  No.  1,  Green  River, 
remains  to  be  considered,  and  in  this  connection  attention  is  invited  to 
report  submitted  by  Maj.  Jas.  F.  Gregorv,  Corps  of  Engineers,  U.  S. 
Army,  dated  April  8, 1897,  on  a  survey  or  Green  River  for  a  new  lock 
and  dam  at  or  near  its  mouth.  It  was  published  as  House  Document  No. 
30,  Fifty-fifth  Congress,  first  session,  and  also  inthe  Report  of  the  Chief 
of  Engineers  for  1897,  pages  2504-2511.  This  report  contains  a  proj- 
ect for  locating  a  new  lock  at  the  west  end  of  Dam  No.  1,  on  the 
opposite  side  of  the  river  from  the  present  lock,  and  estimates  the 
cost  of  constructing  it  at  $230,000,  in  round  numbers,  including  the 
cost  of  excavation  needed  in  the  river  below  the  lock  to  give  the  same 
depth  of  water  in  its  channel  as  over  the  lower  sill  of  the  new  lock. 
As  respects  the  advisability  of  constructing  the  new  lock.  Major  Greg- 
ory reports  as  follows: 

*  *  *  In  examining  the  proRont  commerce  of  the  river  it  a[>pGar8  that  at  no 
time,  except  perha^ie  dunnj^  a  snort  pcrio<l  of  high  water  in  the  logging  season,  is  the 
loirk  ever  worked  to  its  full  capacity ,  so  that  even  if  the  present  cuinnieroe  were  to 
be  increaased  many  times  the  present  size  would  accommodate  all  dciiiands  upon  it 

With  resard  to  the  depth  of  water  on  the  lower  miter  sill  [of  present  Lock  No.  11, 
Inference  b  inviteil  to  tables  showing  the  depths  of  water  on  the  sill  during  each 


«  Not  printed. 
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year  from  1889  to  1897  contained  in  the  accompanying  report  of  Mr.  G.  F.  Stidmeyy 
&<3gistant  engineer,  dated  February  10,  1897.  From  these  tables  it  appears  that  dur- 
ing peven  [consocutive]  months  of  the  year  there  is  sufficient  water  in  the  Ohio  to 
enable  coal  to  be  brougnt  out  of  Green  River.  Of  this  condition  no  advantage  what- 
ever has  been  or  is  being  taken. 

The  coal  developments  on  (ireen  River  thus  far  arc  sufficient  for  a  good  local  Fup- 
ply,  and  that  is  about  all.  Mining  coal  for  shipment  out  of  Green  River  by  way  of 
the  Ohio  River  is  wholly  prosjHJctive,  and  the  immediate  future  does  not  at  present 
promise  much  in  that  direcrtion;  otherwise  efforts  would  be  made  to  utilize  the  pres- 
ent very  fair  navigation  facilities  affordeil  by  the  existing  river  improvements. 

For  the  above  reasons  I  can  not  but  come  to  the  conclusion  that  the  propopcd 
improvement  is  not  at  present  justified  by  the  int<*rests  of  the  commerce  involved. 

The  commerce  reported  as  passing  Lock  No.  1,  Green  River,  during 
the  fiscal  year  ending  June  30,  1902,  aggregates  385,548  freight  tons, 
of  which  the  principal  items  were:  Timber,  254,759  tons;  lumber  and 
railroad  ties,  92,480  tons;  and  onl}'^  334  tons  of  coal.  For  the  year 
ending  June  30,  1903,  the  total  was  457,386  tons,  of  which  the  timber, 
lumber,  and  tie  items  amounted  to  336,364  tons,  and  coal  74,765  tons. 
This  shows  a  remarkable  increase  in  the  coal  tonnage  over  that  of  the 
year  1902,  or  that  reported  for  any  previous  year,  viz,  1,365  tons  in 
1901;  139  tons  in  1900;  1,786  tons  in  1899;  236  tons  in  1898,  etc.  It  is 
suggested  that  this  increase  may  have  been  due  to  an  exceptional 
demand  for  Green  River  coal  at  load  Ohio  River  points,  because  of 
the  lack  of  supply  and  high  prices  incident  to  the  strikes  in  other  coal 
districts  during  the  summer  and  fall  of  1902. 

For  all  practical  purposes  low  water  in  the  Ohio  may  be  considered 
as  providing  a  depth  of  2  feet  over  the  lower  sill  of  Lock  No.  1,  Green 
River,  and  as  corresponding  to  the  zero  of  the  river  gauge  at  Evans- 
ville;  and  a  4-foot  reading  on  the  Evansville  gauge  as  indicating  imder 
existing  conditions  a  depth  of  6  feet  over  the  sill  of  Lock  No.  1.  In 
Major  Gregory's  report  already  referred  to  a  statement  compiled  from 
the  gauge  recoi-ds  of  Lock  No.  1  is  included  for  the  years,  1889  to  1897, 
both  inclusive,  whi(jh  shows  that  the  average  numtJer  of  days  per  year 
on  which  the  depth  over  its  lower  sill  was  6  feet  or  more  was  three 
hundred  and  five.     A  similar  statement  compiled  from  the  Evansville 

fauge  records  for  the  same  period  showed  an  average  of  three  hun- 
rcd  and  seven  days  per  year  when  the  stage  was  4  feet  or  more.  In 
other  words,  the  water  surface  at  both  places  was  4  feet  or  more  above 
the  plane  of  low  water  for  an  average  of  ten  months  in  each  year. 

In  view  of  all  the  facts  I  am  unable  to  see  that  the  interests  of  navi- 
gation require  at  present  the  construction  of  a  lock  and  dam  below  the 
mouth  of  the  Green  River  for  the  purposes  considered  in  this  report. 
It  should  be  observed  also  that  the  limited  scope  of  this  examination 
affords  no  adequate  means  of  determining  whether  the  location  of  a 
dam  that  might  best  serve  these  special  purposes  would  harmonize  with 
the  requirements  of  a  fully  developed  project  of  improvement  cover- 
ing the  365  miles  of  open  river  between  the  canal  lock  at  Louisville 
and  Cairo.  A  detailed  survey  through  this  distance  is  a  necessary 
preliminary  to  the  preparation  of  such  a  project.  In  the  meantime 
there  are  many  obstructed  sections  of  the  river  within  these  limits 
where  improvement  would  be  of  more  benefit  to  general  navigation  at 
present  than  a  lock  and  dam  below  Henderson. 

In  view  of  the  foregoing  I  am  of  the  opinion  that  it  is  not  advisable 
to  undertake  at  this  time  the  construction  of  a  movable  dam  in  the 
Ohio  River  for  the  purpose  of  making  a  harbor  at  Hendei'son,  Ky., 
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and  Evans ville,  Ind.,  and  giving  a  depth  of  6  feet  over  the  lower  sill 
of  Lock  No.  1,  Green  River. 

Very  respectfully,  your  obedient  servant, 

G.  J.  LvDErKER, 

Col'Onel^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A. 

[First  iDdoraemcnt.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  2 1^  190S. 

Respectfully  referred  to  the  Board'  of  Engineers  for  Rivers  and 
Harbors  constituted  bv  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation  at 
an  early  date. 

Additional  data  have  been  requested,  if  available. 

By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major  y  Corps  of  Engineers. 

[Second  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  CI,  F^ua)^  23,  190J^ 

Respectfully  returned  to  the  Chief  of   Engineers,  United  States 
Army,  inviting  attention  to  report  of  this  date. 
For  the  Board: 

A.  M.  Miller, 
Lieut,  Col,,  Corps  of  Engineers, 

Senior  Metmer  of  the  Board. 


lUCPOirr  OF  MR.  R.  R.  JONES,  chirp  AmiSTANT  RNGIKRER. 

Unxtrd  States  Engineer  OmcE, 

Cincmnati^  Ohio,  December  9,  190S, 

CoLn7<nn.:  I  have  the  honor  to  Bnbmit  the  following  report  tmon  a  preliminary 
examination  made  under  my  supervision,  by  your  direction,  oi  the  '*Ohio  River, 
l)elow  the  mouth  of  Csreen  River,  with  a  view  to  the  construction  of  a  movable 
dam,  so  as  to  make  a  harbor  at  Hei  ^erson,  Ky.,  and  Evansville,  Ind.,  and  to  give  a 
det>th  of  6  feet  on  the  lower  miter  sill  on  Lock  No.  1,  Green  River." 

In  order  to  utilize  as  far  as  possible  the  existing  information  on  the  subject,  in  the 
way  of  detached  ma|)s,  etc.,  a  small  party  was  sent  out  during  the  seaw)n  of  1902  in 
charge  of  a  junior  engineer  ^Mr.  Bone)  to  run  a  line  of  connecting  levels  from  Lock 
No.  1,  Green  River,  to  a  point  on  the  Ohio  River  below  Henderson,  Ky.,  and  to 
connect  same  with  tonner  references  at  Kvansville,  Ind.  A  detailed  survey  was  also 
made  from  llendereon,  Ky.,  to  a  point  7  miles  below  the  city,  which  covered  the 
rather  difficult  piece  of  navigation  opposite  to  and  immediately  below  Henderson 
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The  result  of  this  preliminary  examination  and  partial  survey  ia  exhibited  on 
maps  and  drawings  herewith,  as  follows: 

(a)  A  general  map  extending  from  Lock  No.  1,  Green  River,  to  a  point  on  the 
Ohio  River  about  7  miles  below  Henderson,  Ky.,  and  covering  a  little  more  than  86 
miles  of  the  two  rivers.     (Scale,  1  inch  =  1,600  feet). 

(b)  A  profile  covering  the  same  extent  of  river.  (Scale,  horizontal,  1  inch  a 
5,000  feet;  scale,  vertical,  1  inch  =  4  feet. ) 

Suggested  sUe, — It  will  be  seen  from  the  drawings  that  a  suitable  place  for  a  dam 
which  would  give  6  feet  of  water  on  the  lower  miter  sill  of  Lock  No.  1,  Green  River, 
and  at  the  same  time  make  a  harbor  at  Henderson,  Ky.,  and  Evansville,  Ind.,  can 
be  found  at  a  point  a  little  more  than  7  miles  below  Henderson,  Ky.  Immediatelv 
below  the  suggested  site  of  the  dam  a  pool  of  deep  water  begins.  This  pool  extencu 
to  the  head  of  Diamond  Island,  a  distance  of  about  6  miles.  Extreme  low  water  at 
the  point  su^ested  for  the  dam  is  about  6  feet  below  the  lower  sill  level  of  Lock 
No.  1,  Green  River,  so  that  a  dam  sufficiently  high  to  give  6  feet  over  the  sill  of 
Lock  No.  1,  Green  River,  would  require  to  have  its  crest  about  12  feet  above  low 
water  in  the  Ohio  River  at  this  suggested  site,  viz,  about  3^  miles  below  the  foot  of 
Henderson  Inland,  7  miles  below  the  city  of  Henderson,  Ky.,  and  about  35  miles  by 
river  below  Lock  No.  1,  Green  River. 

General  ch(iracteristic8  of  river. — The  low- water  width  of  the  Ohio  at  thei  aite  sug- 
gested for  (lam,  is  1,410  feet,  but  the  sand  bars  which  bonier  the  channel  are  rather 
Sat,  and  the  width  of  river  increases  rapidly  as  jthe  stage  of  water  rises  above  the 
extreme  low-water  plane.  At  a  stage  of  river  2  feet  above  low  water  the  width  of 
river  is  about  1,800  feet;  at  4  feet  above  low  water  the  width  is  about  1,990  feet; 
and  at  6  feet  above  low  water  the  width  is  about  2,150  feet. 

'Bed  and  hanks. — The  bed  of  the  river,  so  far  as  can  be  determined  is  composed  of 
sand  and  fine  gavel;  and  the  banks  are  formed  of  sand,  loam,  and  clay.  There  are 
no  indications  of  rock  in  the  bed  or  banks  of  the  river  anywhere  near  the  suggested 
site.  During  the  construction  of  the  Louisville  and  Nashville  bridge,  which  croeses 
the  Ohio  River  at  Henderson,  Ky.  (7  miles  above),  shale  rock  was  found,  as  shown 
by  drawings  on  file  in  this  office,  at  from  10  to  19  feet  below  low  water.  Near  the 
town  of  Franklin,  Ind.,  13  miles  below  Henderson,  there  are  outcroppings  of  rocky 
but  none,  so  far  as  can  be  learned,  between  Henderson  and  Franklin. 

Ileighi  of  dam,  etc. — The  height  of  dam  suggested  is  about  the  same  (above  the  low- 
water  plane)  as  that  adopted  for  various  movable  dams  on  the  upper  Ohio,  now  in 
process  of  construction.  If  the  sill  of  the  navigable  pass  were  to  c^  built  at  a  level 
4  feet  below  low  water,  the  sill  would  still  be  from  0.20  foot  to  3.70  feet  above  the 
bed  of  the  river,  and  the  vertical  height  from  top  of  sill  to  pool  level  would  be  16 
fec^t.  It  is  not  considered  desirable  to  disturb  the  regimen  of  the  river  by  ob6b*act- 
in^  its  bed  with  sills  rising  to  any  greater  height  above  the  natural  bottom  than  the 
height  suggested.  The  height  of  dam  above  sill  (navigable  pass)  being  16  feet» 
would  nec^essitate  a  length  of  shutter  somewhat  greater  than  is  now  in  use  on  the 
Ohio  River,  but,  as  believed,  not  beyond  the  limits  of  practical  working  'n  the  manip- 
ulation of  the  dam. 

lAiKith  of  dam. — The  total  lenj^h  of  dam  required  would  be  about  2,010  feet  from 
river  face  of  land  lockwall  to  river  face  of  abutment  on  the  oi)posite  side  of  the  river. 
This  distance  might  be  filled  as  follows: 

LlDearfeet 

Lock,  including  river  wall 124 

Navigable  pass 800 

Bear  traps,  weirs,  etc.,  up  to  a)>utinent 1, 086 

Total 2,010 

The  abutment  on  the  Indiana  shore  wouM  require  considerable  filling  and  should 
be  reenforced  by  stone  revetments  extending  up  and  down  stream.  It  is  prolMible 
that  the  natural  bank  on  the  Kentucky  shore  may  also  need  6{)ecial  protection  because 
of  the  soft  material  of  which  it  is  composed. 

Advantages  of  suggested  site. — The  site  suggested  would  create  a  pool  which  woold 
flood  the  bars  now  obstructing  the  river  be<l  from  the  head  of  Henderson  Island  to 
the  dam.  This  pool  would  fulfill  the  requirements  of  6  feet  depth  of  water  on  the 
lower  miter  sill  of  Lock  No.  1,  Green  River,  and  would  raise  the  surface  of  the  river 
op^xxsite  ICvansville,  Ind.,  alx>ut  5.25  feet.  In  other  words,  the  dam  would  make  a 
pool  al)out  35  miles  in  length  with  a  minimum  depth  of  6  feet  over  lower  miter  sill 
of  I.,ock  No.  1,  Green  River,  and  it  would  l)e  as  favorably  situatcHl  as  regards  abcesB 
to  lock  from  below  as  at  any  other  point  fjuitable  for  the  site  of  a  dam. 
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Denrabiliiy  of  the  improvement, — One  claose  in  the  river  and  harbor  act  which  makes 

Sro vision  for  the  preliminary  examination  reads:  "So  as  to  make  a  harbor  at  Hen- 
erson,  Kentucky,  and  Evansville,  Indiana." 

At  present  the  narbor  at  Evansville,  Ind.,  and  the  channel  of  the  Ohio  between 
that  place  and  Henderson,  Kv.,  has,  at  low-water  stages,  a  much  greater  depth  than 
is  found  at  most  localities.  Propellers  are  used  to  a  considerable  extent  in  Evans- 
ville Harbor  during  low-water  stages,  and  between  Evansville  and  Lock  No.  1,  Green 
River.  This  in,  in  itself,  an  evidence  that  a  fairly  good  depth  of  water  exists  in  and 
about  the  harlK>r  at  low-water  stages,  for  propellers  are  notoriously  of  greater  draft 
than  boats  of  Hiinilar  power,  but  having  stem  wheels.  It  would  appear,  therefore, 
that  the  [^articular  stretch  of  the  Ohio  Kiver  between  the  mouth  of  Green  River  and 
Henderson,  Ky.,  is  in  less  need  of  improvement  than  many  other  points  which  might 
be  named. 

The  construction  of  a  dam  at  the  site  suggested  is  undoubtedly  quite  feasible  from 
an  engineering  standpoint,  but  the  probable  value  of  the  improvement  does  not 
appear  to  be  commensurate  with  the  cost  of  the  work. 

A  sum  equivalent  to  the  coi>t  of  the  dam,  judiciously  expended  on  open-channel 
improvement,  b^  the  construction  of  dikes  and  dams,  and  by  dredging,  would,  it  is 
believed,  result  in  far  greater  benefit  to  general  navigation.  Even  if  the  probable 
cost  of  the  dam  has  l)een  over-estimated  this  principle  would  still  hold  gooa. 

Considering  all  conditions,  and  existing  reouirements  of  navigation,  it  seems  tome 
that  the  suggested  construction  of  a  dam  below  Henderson,  Ky.,  to  fulfill  the  con- 
ditions named  in  the  river  and  harbor  act  of  June  13,  1902,  is  not  a  pressing  need, 
nor  would  it  offer  advantages  from  an  economic  standpoint  at  all  comparable  with 
open-channel  improvement 

A  statement  of^  commerce  passing  Lock  No.  1,  Green  River,  and  a  comparison  of 
gauge  records  of  Evansville,  Ind.,  and  Ix^ck  No.  1,  Green  River,  are  hereto  appended. 

Statement  of  commerce  pasging  Loci:  No,  1,  Green  River,  fiscal  year  ending  June  SO^  190t,^ 

Tons. 

Coal 334 

Corn 3,182 

Wheat 624 

Salt 963 

Oil 187 

Whisky 29 

Flour 848 

Sugar 620 

MolaHjies 179 

Cement 120 

Tobacco 700 

Hid€« 1 

Hay  and  straw 333 

Cattle 948 

Swine  and  sheen 676 

Horses  and  muks * 73 

Lumber 16,390 

Timber 254,759 

SUves 4,987 

Shingles 67 

Tie«,  railroad 76,090 

Hoop  Dolt's 389 

Manufactured  iron 105 

Asphalt 751 

General  and  mistvllaiuHuis 22, 293 

Total 385,548 


From  Re|>ort  Chid  of  Engineers,  1902,  l*art  3,  App.  U  H,  p.  1992. 
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Qauge  records,  EvansviUe,  IncL 


Year. 

8  feet 
EDd  over. 

7  feet 
and  over. 

6  feet 
and  over. 

6  feet 
and  over. 

4  feet 
and  over. 

8  feet 
and  over. 

2  feet 
and  over. 

Ifoot 
and  over. 

1R89 

Days. 
287 
827 
251 
220 
221 
188 
140 
287 
232 

Days. 
298 
837 
259 
222 
240 
192 
149 
,818 
253 

Days. 
816 
851 
802 
235 
262 
201 
168 
839 
275 

Days. 
832 
859 
806 
262 
295 
216 
206 
841 
291 

Days. 
851 
865 
818 
289 
824 
244 
288 
846 
299 

Days. 
865 

865 
827 
812 
848 
253 
270 
866 
806 

Dayi, 
866 
866 
866 
884 
8S6 
270 
800 
866 
816 

"^m 

1890 

866 

1>^91 

865 

1892 

866 

isys 

866 

1K94 

881 

1X95 

818 

1896 

886 

1897 

881 

Total 

2,153 

2,268 

2,449 

2,607 

2,769 

2.912 

8,086 

8,175 

NOTE. 

(1)  Low  water  at  Lock  No.  1,  Qreen  River,  bcin^  reported  ae  2  feet  above  the  lower  miter  trill,  and 
extreme  low  water  on  EvansviUe  Rau^e  being  Rlightly  below  the  zero  of  the  gauge,  It  followi  that  a 
stage  of  4  feet  and  over  on  EvansviUe  gauf  e  would  furnish  the  nearest  sta^^e  (in  even  feet)  for  a  com- 
parison with  stages  of  6  feet  and  over  at  Lock  No.  1,  Qreen  River.  The  period  used  for  compariaon 
19  that  from  1889  to  1897,  both  years  inclusive. 

2  769  days 
EvansviUe  gauge:  "^eafs   '^^^  average  of  807.7  days  in  each  year  when  the  EyaDsrUle  gauge 

indicated  a  staf  e  of  4  feet  or  above. 

Actual  recoros  at  Lock  No.  1,  Green  River,  during  the  same  period  as  above  (see  Report  Chief  of 
Engineers,  1897,  App.  £  £,  p.  2509),  show  that  the  average  number  of  days  when  th^e  was  6  feet  or 
over  on  the  lower  miter  Kill  was  804}  days. 

(2)  For  convenience  of  comparison  with  published  map  (House  Ec.  Doc.  No.  852,  68d  Cong.,  8d 
sess.),  the  low  water  on  EvansviUe  gauge  has  been  taken  at  0.1  foot.  In  1895  (October  80  and  81), 
the  gauge  recorded  —0.25  foot,  or  0.35  foot  t)elow  the  plane  shown  on  the  profile. 


Respectfully  submitted. 

Ck>L  G.  J.  Lydecker, 

Corps  of  Engineers,  U,  8.  A, 


R.   R.  JONEB, 

Chirf  Assistant  Enffineer^ 


REPORT  OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS. 

Washington,  D.  C,  F^uary  j85, 190J^ 

General:  In  compliance  with  first  indorsement,  Office  Chief  of 
Engineers,  dated  December  21,  11)03,  the  Board  of  Engineers  for  Riv- 
ers and  Harbors,  having  reviewed  the  accompanying  report  of  the 
district  officer,  has  the  honor  to  submit  the  following  report  on  the 

I)roposed  improvement  of  ''Ohio  River,  below  the  mouto  of  Green 
liver,  with  a  view  to  the  construction  of  a  movable  dam,  so  as  to 
make  a  harbor  at  Henderson,  Kj^.,  and  EvansviUe,  Ind.,  and  to  give  a 
depth  of  six  feet  on  the  lower  miter  sill  on  Lock  Numbered  One,  Green 
River."  On  January  22,  1904,  a  committee  of  the  Board  held,  at 
EvansviUe,  Ind.,  a  public  hearing,  at  which  interested  parties  submit- 
ted arguments  in  favor  of  the  proposed  improvement  and  presented 
written  statements  for  record. 

It  is  reported  that  the  best  location  for  a  dam  to  fulfill  the  condi- 
tions named  in  the  act  is  at  a  point  about  7  miles  below  Henderson. 

The  benefits  to  be  expected  from  the  construction  of  the  dam  under 
consideration  may  be  itemized  a-s  follows: 
(a)  To  the  commerce  of  Green  River. 

tTo  the  harbors  of  Henderson,  K^^,  and  EvansviUe,  Ind. 
To  the  general  commerce  of  the  Ohio  River. 
►  the  commerce  of  Green  River. — There  is  at  low  stages  in  the  Ohio 
less  depth  upon  the  lower  miter  sill  of  Lock  1,  and  m  the  channel 
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helow  Lock  1.  Green  River,  than  exists  in  the  pools  above  this  lock. 
The  records  show,  however,  that  during  a  perioa  of  nine  years,  from 
1889  to  1897,  both  inclusive,  there  was  an  average  of  over  three  hun- 
dred days  per  year  in  which  the  depth  over  tne  lower  miter  sill  of 
Lock  1  was  6  feet  or  more.  Depths  in  the  channel  below  Lock  1  are 
not  materially  different  from  depths  over  the  lower  miter  sill.  Depths 
in  the  Ohio  Kiver  are  less  than  pool  depths  in  Green  River  for  several 
months  each  year.  Evansville  is  perhaps  the  logical  terminus  of 
Green  River  navi^ifation.  The  distance  from  the  lower  lock  in  Green 
River  to  Evansville  is  17  miles  following  the  Green  and  the  Ohio 
rivers.  It  is  obvious  that  an  improvement  of  these  two  rivers  from 
Evansville  to  Lock  1,  Green  River,  such  as  would  be  produced  by  a 
dam  below  Henderson,  would  tend  to  cheapen  transportation  on  Green 
River  and  probably  give  rise  to  an  increased  traffic.  The  commerce 
passing  through  Lock  1,  Green  River,  is  stated  to  be  as  follows: 

Tons. 

1901 452,522 

19<)2 385,548 

hm 457,386 

Of  the  total  tonnage,  about  three-fourths  consisted  of  lumber, 
timber,  and  railroad  ties.  Shioments  of  coal  through  Lock  1  were 
insignificant  until  1908,  when  tney  amounted  to  74,765  tons.  Upon 
the  Green  River  are  five  locks,  ani  appropriation  has  been  made  for 
one  additional.  Upon  the  Barren,  a  tributary  of  the  Green,  one  lock 
extends  navigation  to  Bowling  Green,  Ky..  and  upon  a  second  tribu- 
tary. Rou^h  River,  a  lock  has  been  completed^  affording  navigable 
deptns  to  Hartford,  Ky.  The  Green  River  and  its  tributaries  above 
mentioned  comprise  a  slack- water  system  aggregating  about  250  miles 
in  length.  The  entire  waterway  traverses  the  western  coal  field  of 
Kentucky,  the  production  of  which  in  1900  was  3,096,097  tons.  Other 
valuable  mineral  deposits  exist  and  their  future  development  may  be 
anticipated.  Evansville  is  one  of  the  most  important  hardwood  mar- 
kets in  the  United  States,  and  Green  River  furnishes  a  large  propor- 
tion of  its  logs  and  lumber.  There  is  also  a  considerable  miscellaneous 
traffic  upon  Green  River,  packet  boats  plying  regularly  between 
Evansville  and  Bowling  Green. 

To  the  harbors  of  Henderson^  Ky.^  and  Evansville,  Ind. — It  appears 
that  the  depths  now  existing  along  the  fronts  of  these  towns  are  ample 
for  the  passage  of  craft  that  may  reach  there  from  above  or  below. 
The  available  channel  depths  in  this  reach  are  greater  than  in  many 
others  on  the  Ohio  River.  Nevertheless,  if  the  water  fronts  of  these 
towns  were  thrown  into  a  pool,  the  facility  with  which  coal  and  other 
freight  might  be  handled  at  manufacturing  plants  on  the  water  front 
of  either  town  would  be  increased. 

To  the  general  commerce  of  the  Ohio  River. — About  40  miles  of  the 
river  would  he  pooled  by  a  dam  below  Henderson;  certain  shoals 
below  Henderson  and  several  immediately  atove  Evansville  would  be 
drowned  out,  but  it  does  not  appear  that  the  stretch  that  would  l>e 
amelioi-ated  is  the  worst  between  Louisville  and  Cairo  that  might 
be  impix)ved  by  a  similar  expenditure.  Green  River  below  Lock  1  is 
now  largely  utilized  as  an  ice  harlx)r  for  Ohio  River  shipping.  It  has 
been  represented  to  the  Ifeard  that  the  dam  under  consiaeration  would 
facilitate  the  use  of  (i reen  River  for  this  purpose.  It  appears,  how- 
ever,  that  the  necessity  for  lowering]"  the  dam  when  ice  is  running  or 
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forming  rapidly  would  limit  this  advantage.  It  is  probable  that  a 
pool  in  this  vicinity,  about  halfway  between  Louisville  and  Cairo, 
would  be  of  some  service  to  through  navigation  by  affording  a  harbor 
for  tows  caugh^t  by  a  falling  river,  though  the  natural  existing  pools 
largely  answer  the  same  purpose.  To  a  limited  extent  the  dam  might 
serve  as  a  sluice  through  which  water  might  occasionally  be  drawn  to 
increase  temporarily  depths  upon  the  shoals  below.  The  Board 
requested  the  views  of  the  Pittsburgh  Coal  Exchange  and  of  the 
Monongahela  River  Consolidated  Coal  and  Coke  Company  as  to  the 
importance  of  the  proposed  improvement  as  affecting  the  through 
transportation  of  coal  on  the  Ohio  River,  and  their  replies  are  as 
follows: 

Replying  to  your  favor  of  the  27th  ultimo,  in  which  yon  inquire  as  to  the  poeaible 
advantage  of  a  lock  and  dam  below  Henderson,  Ky.,  *'to  the  towing  of  coal  upon 
the  Ohio  River  from  the  Davis  Island  pool  to  Mississippi  River  points,"  we  beg  to 
say  doubtless  the  advantages  to  the  commerce  of  Henderson,  Evansville,  and  omer 
points  reached  by  the  pooled  waters  of  said  lock  and  dam  would  be  very  considerable; 
but  as  the  pooled  waters  will  not  reach  the  foot  of  the  canal  at  Louisville,  we  can  not 
conceive  how  the  proposed  lock  and  dam  would  benefit  the  shipping  of  coal;  but  as 
the  proposed  lock  and  dam  will  be  a  part  of  a  continuous  series  from  Louisville  to 
Cairo,  we  favor  the  construction  of  the  lock  and  dam,  as  do  all  coal  shippers  and 
navipitors,  so  far  as  we  are  informeil. 

The  pool  foniied  alx)ve  this  dam  will  afford  very  valuable  harborage,  particularly 
in  times  of  low  water,  for  boats  and  tows  returning  from  the  far  South. 
Very  respectfully, 

The  PiTrsBURGH  Coal  ExcHAifGa, 
By  J.  Frank  Tilley,  Assistant  Secretary, 

We  have  had  under  consideration  vour  letter  of  the  27th  ultimo,  upon  the  matter 
of  a  proposed  lock  and  dam  below  lienderson,  Ky.,and  would  say  that  we  heartily 
favor  the  construction  of  the  same.  While  this  isolated  dam  may  not  aid  the  towing 
of  coal  very  considerably  upon  the  Ohio  River  until  it  is  connected  ap  with  other 
pools,  yet  it  will  furnish  valuable  harborage  in  .the  pool  formed  above  it  for  river 
craft  during  low  water  in  that  section  of  the  river,  and  would  permit  an  extensive 
river  commerce  to  be  carried  on  locally  between  points  touched  by  the  pooled  waten 
made  bv  this  dam. 

Very  respectfully, 

The  Monongahela  River  Consolidated  Coal  and  Coeb  Ca^ 
By  J.  Frank  Tilley. 

From  these  it  appears  that  while  both  advocate  the  improvement  on 
account  of  its  local  advantages  and  as  a  step  toward  the  complete  canal- 
ization from  Ijouisville  to  Cairo,  neither  considers  it  of  much  value  to 
the  through  coal  traffic  while  forming  an  isolated  pool. 

The  Board  is  forced  to  take  cognizance  of  the  fact  that  the  slack- 
water  improvement  of  the  Ohio  River  from  the  mouth  of  the  Big 
Miami  to  Cairo  may  in  the  future  receive  consideration.  An  impor- 
tant factor  in  the  location  of  any  lock  and  dam  on  the  Ohio  below  the 
Falls  at  Louisville  would  be  its  location  and  character  relative  to  a  fully 
developed  project  for  the  canalization  of  the  river.  As  no  action  has 
been  taken  by  Congress  looking  to  the  complete  canalization  of  this 
portion  of  the  Ohio,  the  Board  feels  that  in  judging  the  merits  of  the 
proposed  improvement  it  must  be  considered  as  an  independent  work. 

The  lioard  has  had  difficulty  in  reaching  a  conclusion  as  to  the 
advisability  of  undertaking  this  work.  The  probability  of  an  exten- 
sion of  the  slack-water  system  below  Louisville  can  not  now  be  meas- 
ured, and  it  seems  proper  for  the  Board  to  express  no  opinion  upon 
the  desirability  of  such  an  extension.  Under  existing  conditions  the 
safest  coui*se  seems  to  delay,  and  the  Board  is  constrained  to  the 
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opinion  that  it  is  not  now  advisable  to  undertake  the  construction  of 
^^  a  movable  dam,  so  as  to  make  a  harbor  at  Hendei*son,  Ky.,  and  Evans- 
ville,  Ind.,  and  to  cive  a  depth  of  6  feet  on  the  lower  miter  sill  on 
Lock  No.  1,  Green  River." 
Respectfully  submitted. 

A.  M.  Miller, 
Lieut,  Col.^  Corps  of  Engineers, 
R.  L.  HoxiE, 
Major.  Oorv8  of  Engineers. 

H.  C.  r>lEWCX)MER, 

Ckiptain^  Corps  of  Engineers, 

W.  V.  JUDSON, 

Captain  f  Corps  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  V,  S,  A, 


D  D  9. 

PRELIMINARY   EXAMINATION  OF  OHIO  RIVER  AT  OGDEN  LANDING, 

KENTUCKY. 

[Printed  in  House  Doc.  No.  .S7,  Fifty-eighth  Congrrcas,  iiecond  seNrion.] 

War  Department, 
Office  op  the  Chief  of  Engineers, 

Washington^  December  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  dated  August  6, 
1903,  with  map,*"  by  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  on  pre- 
liminary examination  of  Ogden  Landing,  Kentucky,  on  the  Ohio  River, 
with  a  view  to  ascertaining  whether  the  construction  of  a  wing  dam  is 
required  in  the  interest  of  navigation.  This  examination  was  made 
pursuant  to  a  requirement  of  the  river  and  harbor  act  of  June  13, 1902. 

Colonel  Lydecker  states  .that  improvement  of  the  stream  in  this 
locality  is  necessary  in  the  interest  of  general  navigation  and  com- 
merce, and  is  an  essential  part  of  the  general  open-river  channel 
improvement  imder  the  existing  project.  He  accordingly  presents  a 
scheme  for  rectification  of  the  channel  below  Ogden  Landing  by  dike 
construction  and  dredging.  In  his  opinion,  however,  no  special  appro- 
priation is  necessary,  as  it  would  be  better  to  deal  with  this  special 
work  in  considering  the  project  for  expenditure  of  the  next  general 
appropriation  for  the  whole  river. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors  under  the  provisions  of  sections  3  ana  14  of  the  above- 
mentioned  act,  and  in  its  report  of  August  19,  1903,  the  Board  con- 
cludes that  it  is  desirable  for  the  United  States  to  improve  the  Ohio 
River  near  Ogden  I^anding  as  a  part  of  the  general  open-river  j)roject, 
but  not  otherwise,  and  that  the  appropriate  time  lor  beginning  the 

"  Not  reprinte<i;  printed  in  House  Document  No.  57,  Fifty-eighth  CongreeB,  second 
'on. 
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work  should  be  determined  by  the  district  officer,  with  the  usual 
approval  of  higher  executive  authority. 
I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Brt(j.  Gen,^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Eliiiu  Root, 

Secretary  of  War, 


repokt  of  col.  (k  j.  lydfxtkkk,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,^  Ohio^  Angiist  6^  1903. 

General:  In  compliance  with  Department  letter  of  June  23,  1902, 
I  have  the  honor  to  submit  the  following  report  on  a  preliminary 
examination  called  for 'by  the  river  and  harbor  act  of  June  13,  1902, 
at  "Ogden  Landing,  on  the  Ohio  River,  with  a  view  to  ascertaining 
whether  the  construction  of  a  wing  dam  is  required  in  the  interest  oi 
navi^tion." 

This  landing  is  in  Ballard  County,  Ky.,  on  the  left  bank  of  the 
Ohio  River,  about  22.5  miles  above  its  mouth,  and  is  a  place  at  which 
local  packets  touch  for  the  convenience  of  those  who  have  settled  in 
the  vicinity,  a  few  on  the  river  bank,  but  most  of  them  in  the  country 
back  of  it.  Its  importance  in  a  commercial  sense  is  quite  limited  at 
present. 

The  low- water  channel  in  front  of  Ogdcn  Landing  follows  the  Ken- 
tucky shore,  and  is  an  exceptionally  good  one;  above  and  below  this 
section  the  low-water  channel  lies  toward  the  Illinois  side  of  the 
river,  and  on  both  the  upper  and  lower  crossings  the  water  is  very 
shoal.  These  conditions  are  duo  to  the  fact  that  an  extensive  gravel 
bar  projects  from  the  Illinois  shore  opposite  Ogden  Landing,  which 
causes  a  gradual  concentration  of  the  entire  flow  of  water  into  a  single 
narrow  channel;  but  at  the  crossings  above  and  below  this  bar  there 
is  no  such  contraction.  The  lower  crossing  is  more  troublesome  in 
low  water  than  the  upper  one,  and  leads  into  tne  "  Grand  Chain,"  which 
is  a  section  of  river  \v'here  extensive  improvements  have  been  made  in 
pa.st  years. 

The  general  conditions  referred  to  above  are  indicated  on  a  small 
map  that  accompanies  this  report,  but  it  is  believed  that  the  low-water 
depths  shown  on  it  represent  a  worse  state  of  affairs  at  the  crossings 
than  actually  exists  at  low-water  periods.  This  is  because  the  exami- 
nation was  made  and  soundings  taken  when  the  Mississippi  River  was 
much  higher  than  the  Ohio  Kiver,  therebj'  causing  biwkwater  up  the 
lattcr.stream  to  such  an  extent  that  the  reading  of  the  Paducah  gauge 
(22  miles  above  Ogden  Landing)  was  then  aliout  5  feet  above  low 
water.  The  soundings  actually  taken  were  reduced  to  correspond  to 
the  low-wator  reading  of  the  Paducah  gjiuge,  and  are  so  shown  on  the 
map.  But,  as  a  result  of  the  backwater,  there  was  no  current  in  the 
Ohio  River  when  the  soundings  were  made,  and,  without  doubt,  a 
considerable  deposit  of  light  material  then  existed  in  its  bed  in  that 
loc*ality.  Experience  shows  that  much  of  this  material  would  be 
washea  out  by  the  current  before  the  river  reached  it^  usual  low- water 
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8ta^c,  and  afford  much  better  depths  of  channel  on  the  crossings  at 
that  stage  than  the  map  indicates. 

There  can  l)e  no  question  that  improvement  of  both  crossings  is 
necessary  in  the  interests  of  general  navigation  and  commerce,  or  that 
the  work  incident  to  such  improvement  is  directly  appropriate  to,  and 
an  essential  part  of,  the  general  open-river  channel  unprovement 
under  the  existing  project  that  has  been  in  force  for  many  years;  for 
this  reason  no  special  appropriation  for  improving  that  immediate 
locality  (in  preference  to  others  that  may  rcauire  more  immediate 
attention)  is  necessary  or  desirable,  and  it  would  be  better  to  deal  with 
this  special  work  in  considering  the  project  for  expending  the  next 
general  appropriation  for  the  wnole  river,  rather  than  make  any  man- 
aatory  provision  in  that  appropriation  for  applying  any  specinc  part 
of  it  to  this  special  locality. 

It  is  proper  to  say  in  concluding  this  report  that  present  information 
indicates  the  following  scheme  of  work  as  the  most  desii'able  when 
improvement  of  this  locality  is  taken  up:  First,  to  construct  a  dam 
from  the  Kentucky  shore  at  or  near  the  point  ''C"  shown  on  the  map, 
thereby  blocking  the  large  flow  that  passes  on  that  side  of  the  exten- 
sive middle-ground  bar  and  diverting  it  into  the  crossing  and  channel 
on  the  Illinois  side  at  the  head  of  the  ''Grand  Chain;"  second,  to 
extend  a  wing  dam  from  the  Illinois  side  at  a  point  near  the  head  of 
''(irand  Chain,"  and  perhaps  another  between  it  and  the  old  crib 
dike  of  1879-1884,  the  precise  location  of  dikes  to  be  left  for  deter- 
mination after  careful  study  of  actual  low-water  conditions  rather 
than  with  reference  to  those  indicated  on  the  map  now  submitted.  It 
is  <juito  likely  that  some  dredging,  and  perhaps  the  removal  of  some 
rock,  may  be  required  also,  but  it  is  believed  that  a  radical  improve- 
ment of  this  crassing  can  be  accomplished  in  accordance  with  this  gen- 
eral project  at  a  cost  that  will  range  from  sixty  to  sevent  y-tive  thousand 
dollai*s.  Improvement  of  the  upper  crossing  is  not  believed  to  l)e  of 
such  immediate  importance  as  that  of  the  lower  one,  though  it  is  prob- 
able that  some  dreuging  and  one  or  two  wing  dams  may  be  eventually 
required  there  also. 

A  report  prepared  by  Chief  Assistant  Engineer  R.  R.  Jones  ♦  ♦  ♦ 
is  submittea  herewith,  and  contains  details  on  which  the  conclusions 
expressed  herein  are  largely  predicated;  though  I  have  also  made  close 
personal  examination  of  tlie  locality  in  miestion,  but  not  under  i$uch 
appropriate  river  conditions  as  I  should  aesire. 
Very  respectfully,  your  ol)edient  servant, 

G.    J.    Ly DECKER, 

Co/ofif'ly  CorpH  of  Engineer H, 
Brig.  Gen.  G.  L.  (iillfjspie. 

Chief  of  Eng  inter H^   U.  S,  A, 

[First  indorsement.] 

Offick  Chief  of  Enginekks,  U.  S.  Army, 

Am/u^f  //,  J  mi. 

Respectfully  referred  to  the  I^ard  of  Engineers  for  Rivers  and 
HarlKirs  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  11M>2,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Emjineers, 
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[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  (7.,  Attgvst  19^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Ann  v. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  repoi-t  of  the  district  officer  on  a  preliminary  examination  of 
'''Ogden  Landing,  on  the  Ohio  River,  with  a  view  to  ascertaining 
whether  the  construction  of  a  wing  dam  is  required  in  the  interest  (3 
navigation,"  and  other  data  available. 

There  are  two  existing  projects  for  the  improvement  of  the  Ohio 
River.  The  first  relates  to  that  portion  of  the  river  which  lies  between 
Pittsburg  and  the  mouth  of  the  Big  Miami,  and  has  for  its  object  to 
obtain  a  low-water  depth  of  6  feet  by  the  construction  of  38  locks  and 
movable  dams,  and  by  certain  incidental  work.  The  other  project 
refers  to  the  entire  length  of  the  river,  and  its  general  purpose  is  to 
increase  the  depth  of  the  low-water  channel  and  to  improve  it  in  other 
respects  for  safe  and  convenient  open-river  navigation.  For  work 
under  the  second  project  the  river  and  harbor  act  of  June  13,  1902, 
appropriated  $400,000.  For  work  under  the  first  project  $523,000  was 
appropriated,  and  contracts  in  the  additional  sum  of  $1,750,000  were 
authorized. 

Ogden  Landing  is  about  22.5  miles  above  the  mouth  of  the  Ohio  and 
a  long  distance  below  the  lower  limit  of  the  work  included  in  the  canal- 
ization project.  Work  at  this  place,  therefore,  would  have  to  be  tiie 
subject  of  a  special  appropriation  or  be  carried  out  as  a  part  of  the 
open-river  project. 

The  Board  agrees  with  the  district  officer  that  the  removal  of  the 
obstructions  near  Ogden  Landing  is  not  sufficiently  urgent  to  justify  a 
special  appropriation,  and  that  the  necessary  work  should  be  done  as 
a  part  of  the  general  project  with  due  regard  to  its  relative  importance 
as  compared  with  the  other  elements  of  that  project.  The  particular 
means  to  be  employed  in  improving  the  crossings  near  Ogden  Landing 
should  be  determined  just  prior  to  beginning  work. 

It  is  therefore  the  opinion  of  the  Board  that  it  is  desirable  for  the 
United  States  to  improve  the  Ohio  River  near  Ogden  Landing  as  a  pert 
of  the  general  open-river  project,  but  not  otherwise;  and  that  die 
appropriate  time  for  beginning  the  work  should  be  determined  by  the 
district  officer,  with  the  usual  approval  of  higher  executive  authority. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut,  CoL^  Corps  of  Engineers^ 

Senior  Member  of  Board. 


refobt  of  mr.  r.  j.  jones,  chief  assistant  engineer. 

United  States  Engineer  Office, 

Cincinnatif  Ohio^  March  g6,  190S, 
Colonel:  The  river  and  harbor  act  of  June  13, 1902,  by  section  14,    *    *    ♦    pro- 

the 


con- 
struction of  a  wing  (lam  is  reouired  in  the  interests  of  navi^tion." 
An  examination  of  the  locality  in  question  was  made  dunng  the  month  of  October, 
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1902,  the  result  of  which  ie  embmlied  in  a  blae-print  map  hereto  attache<l,  and  a 
report"  from  Mr.  J.  Nelson  Caldwell,  awistant  engineer.  In  addition  to  the  informa- 
tion contained  in  the  report  and  map,  I  have  compileil  other  data  which  neem  to 
have  a  bearin;^  on  the  BiiDJect,  and  this  is  now  respectfully  submitted,  togt»thcr  with 
a  suggested  st^heme  for  improvement. 

Ogam  Ijand'mg  is  situate  in  Kentucky,  on  the  left  bank  of  the  Ohio,  about  942.5 
miles  below  Pittsburg  and  a  little  more  than  1  mile  above  the  Cirand  Chain.  Directly' 
opposite  the  public  wharf  at  Ogden  landing  the  low-water  depth  of  the  river  is 
greater  than  for  some  miles  above  and  lx?low.  At  the  crossing  above  this  comi)ara- 
tively  dt»ep  pool  the  water  for  a  short  distance  shoals  to  h»s8  than  2  fet»t,  but  at  a 
point  al)out  2,000  feet  above  the  landing  it  again  dee{>ens  to  3  feet  or  more.  Ik^low 
the  Ogden  Landing  the  channel  has  a  low-water  depth  of  4  feet  or  more  for  a  distance 
of  al)out  4,000  feet,  and  then  shoals  gradually  to  less  than  1  foot  at  a  point  about 
6,600  feet  below  the  landing. 

From  the  foregoing  it  will  be  8e<?n  that  the  depth  of  low-water  <'hannel  of  the  Ohio 
opposite  Ogden  1.4inaing  is  good,  but  that  shoal  water  is  found  both  alx)ve  and  )>elow, 
notably,  in  the  latter  case,  the  head  of  the  Grand  Chain. 

Grand  Chain. — As  shown  by  the  earliest  guides  to  navigators  on  the  Ohio,  this 
locality,  extending  from  about  943  to  948  miles  below  IMttsbui^,  lias  for  many  years 
been  more  or  less  dangerous.  A  rocky  foumlation,  sometimes  describeil  as  the 
remains  of  a  prehistoric  chain  of  hills,  crosses  the  Ohio  at  an  oblique  an^le,  on  a  line 
extending  from  northeast  to  stiuthwest.  The  Navigator,  a  pilot's  guide  first  pub- 
lished in  1801,  shows  the  channel  at  Cirand  Chain  nearly  in  the  middle  of  the  river, 
and  it  mentions  in  particular  two  dangerous  rocks  to  \\e  avoidtKl.  Colonel  Merrill 
(Report,  Chief  of  Engineers,  1877,  Part  I,  p.  626)  statt^s  that  in  182<)  and  1830  a  large 
number  of  roi'ks  was  reinovwi  at  this  iHjint  by  a  party  under  direction  of  Capt. 
Henry  M.  Shreve,  then  suiwrintendent  of  Government  works  on  western  rivers. 
Colonel  Merrill  cause<l  can»ful  Bur>'cy8  of  Cirand  Chain  \b  l)e  made  in  1872  and  1874. 
He  also  removed  Jackson  rock  during  the  season  of  1876.  This  rock  or  colUn^tion  of 
rocks  lay  in  what  is  now  the  low-water  channel  of  the  river,  about  500  feet  lx»low 
the  root  of  the  present  crib  dike  at  the  head  oi  the  chain. 

The  river  ana  harbor  at^t  of  June  l8, 1878,  provide<l  the  sum  of  $50,000  for  removing 
obstmctions  and  deepening  the  channel  at  Cirand  Chain.  Under  this  appropriation 
the  groopof  rocks  known  as  ^'Arkansas  roi^k,'*  situated  in  the  present  low-water 
channel,  about  900  feet  alx)ve  the  root  of  the  crib  <like  at  head  of  the  chain,  was 
removed  by  surface  blasting,  at  a  cost  of  $18.:^  jK^r  cubic  yanl.  Colonel  Merrill,  in 
his  report  for  the  fiscal  year  1879,  outlines  a  cH)mprehensive  treatment  for  (irand 
Chain,  which  includeii  the  fencing  off  of  the  main  ledge  by  dikes  and  the  n»moval 
of  isolated  rocks  considereii  specially  dangerous.  This  pn»ject  was  carrieil  out  bv 
the  removal,  in  1880,  of  ** Grenadier  nM'k,"  Iving  on  the  Illinois  side  of  the  channel, 
about  3,400  feet  alx)ve  the  head  of  the  crib  dike  at  the  head  of  the  chain,  and  by  the 
construction  of  three  crib  dikes  exttmdiug  from  the  Illinois  shore,  the  uppermost  one 
of  which  was  completetl  lH»twet»n  the  years  1879  and  1884.  It  would  ap|K'ar  that  the 
original  plan  for  these  dike's  contemplat^Hl  rather  the  fencing  off  of  the  main  nn'k 
ledges,  and  so  diverting  the  current,  rather  than  any  material  contniction  of  the 
chimnel  or  the  increase  of  its  depths.  In  the  latter  respect,  however,  there  has  been 
some  improvement  directly  ojiposite  the  dikes. 

A  short  distance  (800  to  1,800  feet)  below  Ogden  Landing  the  low  water  is  more 
contracted  than  above  or  Inflow,  having  a  width  varying  fn»m  1,500  to  1,900  fet*t. 
At  a  point  about  8,400  feet  below  Ogtlen  and  2,500  feet  above  the  root  of  the  dike  at 
hesAi  of  Grand  Chain  the  low-water  width  from  shore  to  shore  is  al)out  4,100  fet*t, 
but  the  width  is  partly  fille<i  by  a  l)ar,  which  rises  to  al>out  2  feet  above  low  water, 
leaving  cliannels  on  both  sides.  The  Illinois  channel  is  the  only  one  practicable  f(»r 
boats  at  extreme  low-water  stages.  Op|)osite  the  foot  oi  the  dilce  alrt»a<ly  allude<l  to 
and  below  the  bar  the  width  of  the  river  is  only  2,700  feet.  In  the  wider  jwrtion  of 
the  river,  2,500  ft»et  alK>ve  the  n^ot  of  the  <like,  the  low-water  channel  is  crooke<l  as 
well  as  shallow,  and  this  is  the  loc*ality  which  seems  to  l>e  in  most  pressing  nee<l  of 
rectification. 

S»{Me$ifdimvrovfmetiU. — The  scheme  suggf!Ste<l  for  the  improvement  of  this  criH)ki'<i 
and  shallow  cnannel  alK>ve  the  rrib  dike,  built  in  1879-1884,  contem))lates  the  con- 
traction of  the  river  and  diversion  of  channel,  by  means  of  thn*e  dikes  built  of  loose 
stone,  located  at  points  marked  resi>ei*tively  \  and  B  on  the  Illinois  sh<»n*  and  C  on 
the  Kentucky  shore.  It  further  proposers  the  removal  bv  drtMl^jing,  in  case  the  sc*our- 
ing  effected  by  eontrai'tion  is  insufficient,  of  a  iK)rtion  oJ  the  bar  dinn^tly  at  the  ends 
of  the  two  dikes  which  it  is  proi>ostHl  to  extend  from  the  Illinois  shore.     Previous 
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"Not  printiil. 
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experience  has  shown  that  the  8<*.ouring  of  the  channel  sometimes  ex|>06e8  isolated 
rocks  or  hard  gravel  which,  to  be  removed,  reouires  blasting  and  dredging. 

For  tlie  dikes  at  A  and  B  a  height  of  6  feet  above  low  water  is.propc«ed,  while  the 
dike  at  C  is  to  rise  only  to  the  level  of  low  water,  such  low  elevation  being  proposed 
so  that  this  dike  may  offer  no  obstruction  to  the  passage  of  tows  when  the  nver  per- 
mits crossing  the  bar  itself. 

Cost  of  proposed  improvement. 

Dike  A $18,200 

DikeB 18,400 

DikeC 5,000 

Dredging  98,000  cubic  yards,  at  20  cents 19,600 

Total 61,200 

It  is  believed  that  the  construction  of  the  works  above  described,  with  the  dredg- 
ing also  provided  for,  would  both  straighten  and  deei)en  the  crossing  below  Ogden 
Landing,  and  would  have  the  merit  of  constituting  an  improvement  from  which  the 
general  navigation  of  the  river  w^ould  derive  material  benefit. 
Very  respectfully, 

R.  J.  Jones, 
Chief  Asmtard  Engineer, 
Col.  G.  J.  Lydeckkk, 

Corps  of  Enginarrs. 


D  D  lo. 


ESTABLISHMENT  OF  HARBOR  LINES  ArX)NG  THE  OHIO  RIVER  AT 

STEUBENVILLE  AND  MJNGO,  OHIO. 

National  Tube  Company, 

Riverside  Department, 
Wheeling,  W.  Va.,  June  S6,  1901. 

Whereas  there  is  an  act  of  Congress  prohibiting  the  dumpage  of  any 
material  over  the  river  bank  of  the  Ohio  outside  the  harbor  lines;  and 

Whereas  no  definite  harbor  lines  have  been  established  at  the  city 
of  Steuben ville; 

Therefore,  we,  the  undersigned,  having  interests  involved  therein, 
beg  leave  to  point  out  tliat  under  present  conditions  certain  rights 
accruing  to  us  as  property  owners  are  thereby  withheld. 

We  explicitly  dLsclaim  any  wish  to  trespass  on  any  water  rights  con- 
sidered necessary  to  the  proper  preservation  of  the  river,  yet,  as  prop- 
erty owners,  and  as  incorporated  bodies,  we  undoubtedly  have  certain 
riparian  rights,  which  are  quite  undefined,  but  which  should  not  be 
aroitrarily  taken  away.  We  therefore  think  it  proper  to  request  that 
these  rights  be  speedil}-  defined  by  the  only  power  competent  to  define 
them,  viz,  the  United  States  Harbor  Survev,  and  the  one  which  has 
the  necessary  data  to  enable  them  to  make  a  just  decision  between  con- 
flicting views,  and  with  a  due  regard  to  the  necessities  of  river  preser- 
vation and  land  transportation. 

Now,  therefore,  we  beg  leave  to  petition  the  honorable  Secretarv  of 
War  that  he  authorize  the  office  of  the  United  States  Survey  to  pro- 
ceed with  the  establishment  of  harbor  lines  at  the  city  of  Steubenville, 
from  a  point  below  the  propert}'^  of  La  Belle  Iron  Works  to  a  point 
above  the  citv  waterworks. 

ft/ 

National  Tube  Company, 
By  F.  J.  Hearne,  PnHideiiU 
The  Secretary  of  War. 
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[Second  indoTHcment.] 

Office  Chief  of  Enoixeers,  IT.  S.  Army, 

July  30,  1901. 

Respectfully  referred  to  Maj.  W.  H.  Bixby,  Corps  of  Enpfineers,  for 
consiaeration  and  report,  in  accordance  with  the  provisions  of  section 
11  of  the  river  and  harbor  act  of  March  3, 1890. 

If  considered  necessary  Major  Bixby  is  authorized  to  hold  a  public 
hearing  after  due  notice  to  interested  parties. 

A.  Mackenzie, 
Acting  Ch ief  of  Engineern, 

[Third  indonemcnt.] 

U.  S.  Engineer  Office, 
Clnchmati^  Ohio,  October  3,  IDOL 

Respectfully  returned  to  the  Chief  of  Engineers,  copies  having  been 
niade  for  the  use  of  this  office. 

A  preliminar}^  report  was  submitted  separately  August  31,  and  a  full 
report  will  l)e  forwarded  in  like  manner  later,  after  all  the  principal 
parties  concerned  shall  have  returned  the  blueprints  and  furnished  the 
mformation  alluded  to  in  mv  preliminary  report,  as  necessary  before 
the  holding  of  a  public  hearing. 

The  Ija  Itelle  Iron  Works  and  the  city  and  county  authorities  are 
yet  to  be  heard  from. 

W.  H.  Bixby, 
JA//V//',  (  W/y>x  of  Juuji liters, 

[Fourth  Indorsement.] 

Office  Chief  of  Encjineeus,  V.  S.  Akmy, 

October  S,  1901. 

Respectfully  returned  to  the  Secretary  of  War: 

Application  is  made  by  the  National  Tul>e  Company'  of  Wheeling, 
W.  Va.,  for  establishment  of  harbor  lines  in  Ohio  River  at  Steuben- 
ville,  Ohio. 

The  lot*al  officer,  Maj.  W.  11.  Bixby,  Corps  of  Engineers,  has  sub- 
mitted a  preliminary  n^port^  on  the  subject,  dated  August  31,  1901, 
herewith,  from  whicn  it  api)ears  that  it  is  intended  to  hold  a  public 
hearing  which  is  being  deierred  until  the  views  of  interested  parties 
can  l)e  obtained. 

In  a  further  report,  in  third  indorsement  hereon.  Major  Bixby  states 
that  full  report  will  Ik*  submitted  after  information  called  for  by  him 
shall  have  bc^en  furnished  by  local  interests. 

(i.  L.  Gillespie, 
Brig.  Gen.^  (^hief  nf  Engineern^  TJ.  S.  Army, 

[Sixth  fndonteinent.] 

Office  C'hief  of  Encjinekrs,  W  S.  Army, 

Januanj^l,  1902. 
Respectfully  returned  to  the  Secretary  of  War. 
The  nature  of  this  aise  is  stated  in  a  preceding  (fourth)  indorsement, 
and  a  further  re[K)rt  in  the  matter  by  ^Ia]or  Bixby  is  herewith. 

o  Not  print4xl. 
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From  this  report  it  appears  that,  for  the  reasons  given,  the  proposed 
public  hearing  nas  not  been  held;  but  Major  Bixby  has  selected  cer- 
tain lines,  described  at  length  in  his  report  and  delineated  upon  the 
accompanying  chart,  which  he  recommends  for  approval. 

It  is  recommended  that  the  harbor  lines  indicated  be  approved  as  to 
the  general  plan,  but  that  before  their  final  adoption  by  the  Secretary 
of  War  the  papers  be  returned  to  the  local  officer  with  instructions 
that  the  question  of  harbor  lines  at  Steuben ville  be  considered  at  a 
public  hearing  at  that  place,  at  which  all  interested  parties,  after 

{)roper  notice,  shall  be  given  an  opportunitv  to  be  heard;  that  the 
ines  agreed  upon  at  such  meeting  shall  be  definitely  determined  by 
references  and  benches;  and  that  with  his  final  report  in  the  matter 
tracings  be  submitted  showing  the  proposed  lines,  with  such  references 
and  description  thereon  as  will  serve  for  their  ready  identification,  the 
lines  to  be  located  permanently  on  the  ground  after  adoption.  It  is 
further  recommended  that  any  expense  connected  with  the  work  above 
indicated,  if  authorized,  be  paid  from  the  appropriation  for  improving 
Ohio  River. 

In  letter  «  of  October  24,  IHOl  (herewith),  the  National  Tube  Com- 
jMinv  expresses  a  desire  to  be  advised  by  the  Secretary  of  War  of  any 
additional  information  in  this  case. 

G.  L.  Gillespie, 
Br  Iff.  (re)K^  Chief  fpf  Engineers^  U.  S.  Army. 

[Seventh  iudontement.] 

War  Departbient, 

February  15^  1902. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Wm.  Cart  Sanger, 
Assistant  Secretary  of  War. 

[Eighth  indorsement-] 

Ofeice  Chief  of  Engineers.  U.  S.  Army, 

Fehniary  20^  1902. 

Respectfully  referred  to  Col.  G.  J.  Lvdecker,  Corps  of  Engineers, 
inviting  attention  to  the  foregoing  (sLxtfi  and  seventh)  indorsements. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
(  olo7U'J^  i  'orps  of  Engineers. 

[Ninth  indorMt>ment.] 

U.  S.  Engineer  Office, 

Cincinnati,  Ohio,  May  S^  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  hearing  required  by  the  sixth  and  seventh  indoi-soments  hereon, 
was  held  at  Steubenville,  Ohio,  April  10,  1902,  and  a  record  of  the 
proi*eedings  "  is  herewith. 

The  understanding  reached  was  that  the  lines,  when  tinally  estab- 
lisheil,  will  conform,  in  gtmenil  plan,  to  those  recouimen^ed  and 
approved  by  the  indorsements  alxjve  reiferred  to.     They  appear  to  be 

<*  Not  printed. 
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accepted  as  a  fair  compromise  by  the  neveral  representatives  of  con- 
flicting interests. 

The  board  of  commissioners  of  Jefferson  County  was  greatly  con- 
corned  respecting  the  space  left  available  at  certain  points  inside  of 
the  proposed  line  for  tne  public  highway.  It  was  represented  that 
the  established  width  of  roadway,  and  that  needed  for  traflSc,  had 
!)ecoine  seriously  reduced  by  encroachments  bv  the  railways  on  one 
side  and  erosion  of  the  river  bank  on  the  otner.  This  matter  was 
made  a  subject  of  further  special  considemtion,  as  indicated  in  the 
appi*ndix "  to  the  record  of  the  public  hearing,  and  finally  satisfac- 
torily determined  at  an  interview  m  this  office  with  the  president  and 
engineer  of  the  board  on  the  1st  instant. 

The  stage  of  water  has  thus  far  been  too  high  to  permit  the  field 
work  ix»quired  for  placing  monuments  to  mark  the  line.  This  will  be 
done  as  soon  as  practicable,  and  a  tracing  showing  the  line  so  estab- 
lished will  then  oe  submitted  for  final  action. 

The  blueprint  showing  the  general  line  is  retained  in  this  office  for 
further  reierence,  the  other  indosures^  received  with  the  eighth 
indorsement  are  returned  herewith.  ♦  *  ♦  a  copy  of  the  report** 
from  the  American  Association  of  Masters  and  Pilots,  Harbor  No.  25, 
Pitt^^burg,  Pa.,  which  was  read  at  the  public  hearing,  is  also  herewith 
as  an  ad£tional  inclosure. 

G.  J.  Lydecker, 
Col/ytiel^  CorpH  of  Engineers^ 

[Tenth  Indoreement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

W(ishi7i(/tofi,  October  '29,  190:L 

Respectfully  returned  to  the  Secretary  of  War. 

The  harlK)r  lines  along  the  Ohio  River,  in  the  vicinitv  of  Steuben- 
ville,  Ohio,  which  wore  approved  as  to  their  general  plan  by  the 
Assistant  Secretary'  of  War  \n  seventh  indorsement  hereon,  have  now 
been  definitely  determined  after  a  field  survey  and  public  hearing  as 
authorized  by  the  Secretarv.  The  lines  thus  selected  have  been  located 
on  the  ground  and  are  delfneated  on  the  accompanying  tracing.** 

It  is  believed  that  these  lines  will  best  subserve  the  various  interests 
involved,  and  I  recommend  their  formal  adoption  by  the  Secretary  of 
War.  I  further  recommend  that  the  Secretary  place  his  approval 
upon  the  tracing  submitted,  which  has  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig,  Gen.,  Chief  of  Engineer,  U.  S.  Army, 

lKIev«*nth  iiidDnn'mriit.] 

War  Department, 

OcUihtT  30,  19L)S, 

The  harbor  line«  selected  are  approved. 

Robert  Shaw  Oijver, 
A^fhig  Secretary  of  War, 

«  Not  pHiiUhI. 
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report  of  maj.  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  Janxvary  13^  190£, 

General:  As  required  by  instructions  of  second  indorsement  of 
July  30,  1901,  upon  the  letter  of  the  National  Tube  Company,  River- 
side Department,  Wheeling,  W.  Va.,  dated  June  26,  1901,  as  well  as 
in  accordance  with  the  instructions  of  your  letter'*  of  the  7th  instant 
on  the  same  subject.  I  have  herewith  to  submit  a  full  report  on  these 
harbor  lines. 

•X-  *  *  *  •  •  • 

It  is  therefore  recommended  that  for  the  Ohio  River  from  Steuben- 
ville  to  Mingo  the  harbor  lines  be  located  in  plan  as  shown  on  the 
accompanying  blueprint^  and  be  established  in  height  at  40  feet  above 
dead  low  water,  low  water  to  be  based  on  the  records  of  the  Cincinnati 
oflSce,  and  that  the  harbor  slopes  be  made  evervwhere  1  foot  vertically 
to  3  feet  horizontally,  thus  locating  the  dead  low-water  lines  120  feet 
distant  from  the  harbor  lines  and  parallel  thereto,  these  arrangements 
to  be  effective  on  both  banks  of  the  river  from  the  upper  end  of  Steu- 
benville  to  the  lower  end  of  Mingo,  and  that  should  these  harbor  lines 
be  advanced  farther  toward  the  river  either  now  or  subsequently  the 
advance  must  be  not  over  30  feet  toward  the  river  in  any  one  place, 
and  the  pail}'^  permitted  to  make  such  advance  shall  be  required  to  first 
dredge  from  tlie  river  channel  in  front  a  volume  of  material  equal  to 
the  volume  to  be  filled  in  by  the  advance,  so  as  to  keep  the  area  of 
river  cross  section  unchanged. 

After  the  harbor  lines,  as  laid  down  on  the  accompanying  blueprint, 
shall  have  been  acted  upon  by  the  honorable  Secretary  of  War  it  will 
be  necessary  to  transfer  these  lines  as  finally  approved  or  ordered  to 
the  ground  itself,  and  to  place  suitable  monuments  and  benches  by 
which  the  approved  harbor  lines  may  be  readily  recognized  and  con- 
formed to  by  the  riparian  owners  and  other  parties  interested.  At 
the  same  time  this  work  is  done  it  will  probably  be  found  that  in  some 
minor  details  the  accompanying  river  survey  map,'*  made  originally 
for  other  pui*poses,  will  need  slight  corrections  as  regards  minor 
details,  and  the  harbor  lines  will  need  slight  adjustment  thereto. 

This  work  will  necessarily  require  a  special  survey  and  several 
months'  time.  It  is  therefore  requested  that  after  action  by  the  War 
Department  upon  this  report  and  blue  print"  the  latter  be  returned  to 
this  oftice  and  authority  be  given  for  the  subsequent  necessary  field- 
work  for  the  establishment  of  the  lines  in  place.  When  sucn  lines 
have  been  so  established,  additional  sheets  and  drawings  in  detail  will 
be  resubmitted,  giving  precise  descriptions  by  which  all  points  of  lines 
may  be  accurately  located  and  referred  to,  l>oth  in  the  field  and  in  the 
oftice. 

Very  respectfully,  vour  obedient  servant, 

W.  H.   BlXBY, 

Majar^  Corps  of  Engineers. 
Brig.  (fcn.  G.  L.  Gillespie, 

Chief  of  Emjhieers^  f/.  aV.  A, 


«  Not  printe<l. 
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rel^rt  of  col.  o.  j.  lydecker,  cokl»8  of  engineers. 

United  States  Engineer  Office, 

Cincinnati^  Ohio^  July  8^  1903, 

General:  Referring  to  *  *  *  [the  application  of  the  National 
Tube  Company,  of  \Vneeling,  W.  Va.,  for  establishment  of  harl>or 
lines  in  Ohio  Kiver  at  Steubenville,  Ohio],  which  was  returned  to  the 
Department  May  8,  1902,  I  have  now  the  honor  to  forward  in  a  sep- 
arate roll  by  this  mail,  tracing**  (in  duplicate)  showing  harbor  lines 
covering  a  section  of  the  Ohio  Kiver,  on  both  sides,  for  a  distance  of 
about  0.8  miles  in  the  vicinity  of  Steubenville,  Ohio,  definitely  located 
with  references  as  indicated  in  sixth  indorsement  on  the  paper  above 
referred  to. 

The  line  on  each  side  is  a  series  of  tangents  and  connecting  circular 
arcs,  and  is  located  in  substantial  conformitv  with  the  lines  shown  on 
the  blueprint*'  submitted  by  Maj.  W.  H.  Bixby,  Corps  of  Engineers 
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with  his  report  of  January"  13, 1902,  being  the  lines  previously  approved 
!)y  the  seventh  indorsement  on  *  *  *  [application  above  referred 
to].  Slight  modifications  were  made  at  a  few  localities,  either  to  har- 
monize opposing  contentions  that  were  developed  at  the  public  hearing, 
or  to  better  conform  with  actual  conditions  shown  by  the  special  sur- 
vev  for  definite  location. 

The  fieldwork  that  was  a  necessary  preliminary  to  the  preparation 
of  the  map  of  definite  location  was  in  progress  during  the  low-water 
season  last  year,  and  completed  Deceml>er  29,  1902.  In  connection 
with  this  fieldwork  all  junction  points  of  tangents  and  curves,  and 
many  intermediate  points,  were  marked  by  iron  pins  driven  into-  the 
ground  with  tops  below  the  surface,  and  their  positions  indicated  by 
nei|jh!)oring  witness  posts  that  are  planted  3  leet  in  the  ground  and 
project  1  foot  above  it. 

I  recommend  final  adoption  of  the  lines  shown  on  the  tracing,"  and, 
if  this  l)e  done,  that  one  copv  of  the  tracing  with  formal  approval  l>e 
returned  to  this  office  for  official  custody  and  use. 

The  blueprint  showing  the  lines  that  were  previously  approved  is 
returned  in  tlie  same  roll  that  contains  the  tracings. 
Very  respectfully,  your  obedient  servant, 

G.    J.    Ly DECKER, 

C(»lonel^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Kngimers,^  U,  S.  A, 


D  D  II. 


K.^TAbLlSHMENT  OF  HARBOR   LINKS  ALONG  THE  OHIO  RIVKR  FROM 
ASHLAND,  KENXrCKY,  TO  HAN(iIN(;  lUK^K,  OHIO. 

The  undersigned  pilots  and  ma.sters  of  steam  vessels  navigating  the 
Ohio  Kiver  l)etween  Pittsburg  and  Cincinnati,  respectfully  <iill  your 
attention  to  the  fact: 

(1)  That  the  channel  of  the  Ohio  River  at  the  foot  of  Pogue's  Shal- 

«  Not  printed. 
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lows,  between  the  towns  of  Ashland  and  Kussell,  Ky.,  has  been  diverted 
from  its  proper  course  and  caused  to  flow  adjacent  to  and  over  a  reef 
of  rocks  next  to  the  Kentucky  shore. 

(2)  That  by  such  diversion  of  the  channel  navigation  has  been 
endangered. 

(3)  That  the  old  channel  has  been  completely  filled  up,  comi>ellin&f 
steamboats  to  run  close  to  and  over  the  reef  of  rocks  above  mentioned. 

(4)  That  this  diversion  of  the  channel  has  been,  and  is  now  being 
caused,  by  a  cinder  fill  lining  the  Ohio  shore  at  Sarah  and  Etna  fur- 
naces, in  the  upper  part  of  the  city  of  Ironton. 

(5)  That  said  cinder  fill  is  being  constantly  added  to  from  the  cinder 
output  of  said  furnaces,  and  encroaches  more  and  more  into  the 
river  bed. 

(G)  We  respectfully  ask  that  steps  be  taken  whereby  the  channel 
may  be  redirected  to  it^s  old  course,  the  throwing  or  dumping  of  cinders 
over  the  river  brink  be  stopped,  and  the  accumulated  deposits  removed. 

T.  T.  Johnson, 
and  13  others. 
The  Senators  and  Representatives 

OF  THE  United  States  in  Congress  Assembled. 

[seal.]  American  Association  Masters  and  Pilots 

OF  THE  United  States. 

William  F.  Brookhart, 

Captain^  Harbor  No.  S6. 

Ben  M.  Merrillees,  C.  C, 
Harbor  No.  26^  Chwinnati^  Ohio, 

Respectfully  [referred]  to  [the]  Chief  [of]  Engineers,  United  States 
[Army],  with  request  for  action  to  prevent  injury. 

A.  S.  Berry,  M.  C. 
February  3,  1898. 

[First  indontcmcnt.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Felmiary  3,  1898. 

Respectfully  referred  to  Maj.  W.  II.  Bixby,  Corps  of  Engineers, 
for  early  examination,  report,  and  recommendation. 
To  be  returned. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut.  Col. ,  {W?*j>f<  iif  Kngineers. 

[Second  iiulorHcmont.] 

U.  S.  Engineer  Office, 
Cmciimati^  Ohio^  I^'ebruary  16^  1898. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report  as  follows: 

Numerous  iron  furnaces  scattered  along  more  than  a  mile  of  the 
river  front  of  Ironton,  Ohio,  have  for  many  years  been  duuiping  their 
refuse  (slag,  cinders,  etc.)  into  the  Ohio  Kiver  until  the  Ohio  bank 
has  in  some  cases  been  built  out  nearly  160  feet.    There  is  little  doubt 


APPENDIX  D  D-^REPORT  OF  COLONEL  LTDECKER.    2489 

but  that  this  has  to  some  extent  changed  the  flow  of  water  in  the  river 
in  time  of  freshets  and  assisted  the  present  erosion  of  the  Kentucky 
bank  near  Russell.  Unless  this  advance  of  the  Ohio  bank  be  stopped, 
more  serious  results  are  likely  to  follow.  This  advance  is  such  a  gen- 
eral one  that  it  can  hardly  be  stopped  except  by  the  establishment  of 
so-called  "harlx)r  lines"  along  this  stretch  of  river  as  far  as  the  iron 
furnaces  are  likely  to  be  built,  say  4  to  5  miles. 

I  therefore  recommend  a  careful  local  survey  of  the  Ohio  River  near 
Ironton,  to  cost  from  $1,000  to  $1,500,  to  be  followed  by  the  establish- 
ment of  harbor  lines  along  the  same. 

A  fuller  report  by  Lieut.  W.  B.  Ladue,  together  with  blue  print  of 
a  hasty  sketch^  of  this  locality,  is  herewith  inclosed. 

W.  H.  BlXBY, 

Major ^  Corps  of  Engineer, 

[Third  indoraement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  19,  1898. 

Respectfully  returned  to  Major  Bixby,  who  is  authorized  to  make 
the  survey  recommendeil  by  him  in  second  indorsement  hereon,  with 
a  view  to  the  establishment  of  harbor  lines  at  the  locality. 
To  be  returned. 
By  command  of  Brig.  Gen.  Wilson: 

A.  Mackenzie, 
Lieut,  Col,,  Of^rj>n  of  EnginetrA, 

[Fourth  indorsement.] 

U.  S.  Engineer  Office, 
Cincinnati,  Ohio,  February  21,  1898, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army, 
the  necessary  record  having  been  made. 

W.  II.   BlXBY, 

Major,  Corps  of  EngiruerH, 

[Fifth  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  8,  1902, 

Respectfully  submitted  to  the  Secretary  of  War. 

Parties  interested  in  the  navigation  of  the  Ohio  River  have  pre- 
sented through  Representatives  m  Congress  the  within  petition,  that 
steps  be  taken  to  prevent  changes  in  the  direction  of  the  river  channel 
in  the  vicinity  of  Ashland  and  KusselL  Ky.,  by  means  of  the  dumping 
of  cinders  and  other  materials  over  ana  along  the  river  banks.  In  the 
opinion  of  the  local  engineer  officer  the  remedy  sought  is  in  the  estab- 
lishment of  harbor  lines  at  the  locality  named,  and  investigation  has 
Ijeen  made  with  that  end  in  view. 

Inviting  attention  to  Major  Bixby's  report  of  the  14th  ultimo,  here- 
with, 1  would  respectfully  recommend  that  the  lines  selected  and  indi- 
cated on  the  blueprint^  accomi^anying  same,  which  extend  for  about 
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10  miles  along  the  Ohio  River  from  Ashland,  Ky.,  to  Hanging  Rock, 
Ohio,  be  approved  as  to  the  general  plan,  but  that  before  their  final 
adoption  by  the  Secretary  of  War  the  papers  be  returned  to  the  local 
officer  with  instructions  to  have  the  lines  definitelv  determined  by 
references  and  benches,  and  with  his  final  report  in  tlie  matter  to  sub- 
mit tracings  showing  the  proposed  lines  with  such  description  thereon 
as  will  serve  for  their  ready  identification,  the  lines  to  be  located  per- 
manently on  the  ground  after  adoption. 

It  is  further  recommended  that  an}'^  expense  connected  with  the 
work  above  indicated,  if  authorized,  be  paia  from  the  appropriation 
for  improving  Ohio  River. 

G.  L.  Gillespie, 
Brig,  Gen,^  Chief  of  Engineers ,^  U,  S.  Army, 

[Sixth  iudorsement.J 

War  Department, 

February  15,,  1902, 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Wm.  Gary  Sanger, 

Asaistaiit  Secretary  of  War, 

[Seventh  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Fehruary  20^  1902. 

Respectfully  referred  to  Col.  G.  J.  Lydecker,  Corps  of  Engineers, 
inviting  attention  to  the  foregoing  (fifth  and  sixth)  indorsements. 
By  command  of  Brig.  Gen,  Gillespie: 

A.  Mackenzie, 
Colonel,,  Corps  of  Engineers, 

[Eighth  indorsement.] 

U.  S.  Engineer  Office, 
Cincinnati,^  OJiio^  July  8^  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv, 
with  tracing"  (in  duplicate)  showing  the  proposed  harbor  lines  definitely 
located,  as  required  bv  the  first  indorsement  hereon. 

The  line  on  each  siae  is  a  series  of  tangents  and  connecting  circular 
arcs,  and  is  laid  down  so  as  to  conform  as  nearly  as  practicable  with 
the  lines  shown  on  the  blueprint  submitted  by  Maj.  W.  H.  Bixby, 
Corps  of  Engineers,  with  his  report  dated  January  14, 1902,  being  the 
lines  provisionally  approved  by  sixth  indorsement  hereon. 

The  fieldwork  for  locating  the  lines  on  the  ground  and  connecting 
them  with  trasverse  line  of  the  general  survey  of  the  Ohio  River 
from  Marietta  to  mouth  of  Big  Miami  River  was  in  progress  during 
the  low-water  season  of  1902  and  completed  October  3, 1902.  In  con- 
nection with  this  work  all  junction  points  of  tangents  and  curves,  and 
many  intermediate  points  as  shown  on  the  tracing,  were  marked  by 
iron  pins  driven  into  the  ground  with  tops  below  the  surface,  and  their 
position  indicated  by  neighboring  witness  posts  that  are  planted  3  feet 
m  the  ground  and  project  1  foot  above  the  surface. 

<*  Not  printed. 
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I  reeoiiimend  the  linos  shown  on  the  tracing  for  final  adoption,  and, 
if  this  l>e  done,  that  one  of  the  duplicate  tracings,  duly  approved,  be 
returned  to  this  office  for  official  custody  and  use. 

G.  J.  Lydecker, 

Cohmel^  Corp%  of  Engineers. 

[Eleventh  Indoiwrnent.) 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Waahiugtoji^  October  30^  1903, 

Respectfully  returned  to  the  Secretary  of  War. 
The  harbor  lines  alon£^  the  Ohio  River  for  about  10  miles  from  Ash- 
land, Ky.,  to  Hanffinjr  Rock,  Ohio,  which  were  approved  as  to  their 
{general  plan  by  the  Assistant  Secretary  of  War  in  sixth  indorsement 
lereon,  have  now  been  definitely  determined  after  a  tield  survey,  as 
authorized  hy  him.     The  lines  thus  selected  have  been  located  on  the 
jrround  and  are  delineated  upon  the  accompanying  tracing." 

It  is  lu^lieved  that  th(\se  lines  ai*e  well  adapted  U)  the  preservation  of 
the  river  channel,  and  I  recommend  their  formal  adoption  by  the  Sec- 
retary of  War.  I  further  recommend  that  the  Secretary  place  his 
approval  upon  his  tracing  submitted,  which  has  been  prepared  for  his 
signature. 

G.  L.  Gillespie, 
Bn'g.  Gen.^  Chief  of  Engineers^  U.  S.  Army, 

[Twelfth  IndorHemeut.] 

War  Department, 

October  31,  1903. 

The  har!)or  lines  selected  are  approved. 

Robert  Shaw  Oliver, 

Acting  Secretary  if  War, 


uel*ort  of  ma.t.  w.  h.  bixby,  tori's  of  engineers. 

United  States  Engint:er  Office, 

Cincinnati,  Ohio,  January  i^  1909, 

(teneral:  I  have  herewith  to  submit  a  blueprint  map**  and  report 
\\\yo\\  the  esta)>lishnient  of  harl>or  lines  at  Ashland  and  Ironton,  exUmd- 
ing  past  Russell  down  to  Hanging  Rock,  these  harbor  lines  being 
thost*  whose  establishment  was  recommended  by  my  second  indorse- 
ment of  February  lf>,  181^8,  as  approved  by  Department  third  indorse- 
nM»nt  of  February'  li),  181)8,  upon  the  recjuest  of  pilots  and  masters  of 
harlM)r  2r»,  Cincinnati,  as  forwarded  by  Hon.  A.  S.  Iterry,  February 
3,  isiis,  tisking  for  a  regulation  of  the  harbor  of  the  OHio  River  at 
Ashland  and  Russell. 

It  is  therefore  recommended  that  for  the  Ohio  River  from  Ashland 
io  Hanging  Rock  the  harl^or  line  be  located  in  plan  as  shown  on  the 
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accompanying  blueprint,  and  be  established  in  height  at  56  feet  above 
dead  low  wat^r,  low  water  to  be  based  on  the  records  of  the  Cincin- 
nati office,  and  that  the  harbor  slopes  be  made  everywhere  1  foot  ver- 
tically to  3  feet  horizontally,  thus  locating  the  dead  low-water  lines 
168  feet  distant  from  the  harbor  lines  and  parallel  thereto,  these 
arrangements  to  be  effective  on  both  banks  of  the  river  from  Ashland 
to  Hanging  Rock,  and  that  should  these  harbor  lines  be  advanced 
farther  toward  the  river  either  now  or  subsequently  the  advance  must 
be  not  over  30  feet  toward  the  river  in  any  one  place,  and  the  party 
permitted  to  make  such  advance  shall  be  required  to  first  dredge  from 
the  river  channel  in  front  a  volume  of  material  equal  to  the  volume  to 
be  filled  in  by  the  advance  so  as  to  keep  the  area  of  river  cross  section 
unchanged. 

After  the  harbor  lines  as  laid  down  on  the  accompanying  blueprint 
shall  have  been  acted  upon  by  the  honorable  Secretary  of  War,  it  will 
be  necessary  to  transfer  these  lines  as  finally  approved  or  ordered  to 
the  ground  itself,  and  to  place  suitable  monuments  and  benches  by 
which  the  approved  harbor  lines  may  be  readily  recognized  and  con- 
formed to  by  the  riparian  owners  and  other  nai-ties  interested.  At  the 
same  time  this  work  is  done  it  will  probaoly  be  found  that  in  some 
minor  details  the  accompanying  river  survey  map,  made  originally  for 
other  purposes,  will  need  slight  corrections  as  regards  minor  details, 
and  the  harbor  lines  will  need  slight  adjustment  thereto.  This  work 
will  necessarily  require  a  special  survey  and  several  months'  time.  It 
is  therefore  requested  that  after  action  by  the  War  Department  upon 
this  report  and  blueprint,  the  Wtter  be  returned  to  this  office  and 
authority  bo  given  for  the  subsequent  necessary  fieldwork  for  the 
establishment  of  the  lines  in  place.  When  such  lines  have  been  so 
established  additional  sheets  and  drawings  in  detail  will  be  resub- 
mitted, giving  precise  descriptions  by  which  all  points  of  lines  may 
bo  accurately  located  and  referred  to,  both  in  the  field  and  in  the  office. 
Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Major  ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A. 


APPENDIX  E  E. 


IMPROVKMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA;  OF  AU.K- 
(illKNY  RIVER,  PENNSYLVANIA;  OF  MOxVONGAHELA  RIVER,  WEST 
VIRCJINIA  AND  PENNSYLVANIA;  CONSTRUCTION  OF  IXK:KS  AND 
MOVABLE  DAMS  N08.  2-7,  OHIO  RIVER,  AND  OPERATING  AND  CARE 
OF  DAVIS  ISLAND  DAM,  OHIO  RIVER. 


REPORT  OF  MAJ,  WM,  L.  SIBERT,  CORPS  OF  EXGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH  OTHER 
DOCUMENTS  REL^iTINO  TO  THE  WORKS. 


%    IMPROVKMKNTB. 


1 .  Monongahela  River,  West  Viiyinia. 

2.  Monon^hela  River,  Pennsylvania. 

3.  Operatinfir  ftnd  care  of  locks  and  dams, 

Monongaheia  River,  West  Virginia 
and  Pennsylvania. 

4.  Harbor  at  Pittsbuiy,  Pennsylvania. 

5.  Operating  and  care  of  I>a\ns  Island 

dam,  Ohio  River,  near  Pittsbarg, 
Pennsylvania. 

6.  Construction  of  Locks  and  Dams  Noh. 

2-7,  Ohio  River,  Pennsylvania. 


7.  C>>nstniction  of  locks  and  dams  at 
Herr  Island,  above  head  of  Six- 
mile  Island,  and  at  Springdale,  Al- 
legheny River. 

8.^0i>eratinff  and  care  of  Herr  Island 
dam  (No.  1),  Allegheny  River, 
Pennsylvania. 

9.  Allegheny  River,  Pennsylvania. 


RXA.MINATION8. 


10.  Beaver  River,  Pennsylvania. 

11.  Chi-at  River,  West  Virginia. 


12.  Monongahela    River,   Pennsvlvania, 
IxKks  and  Dams  Nos.  1,  3,  4,  and  5. 


HARBOR   UNBH. 


13.  Mononfirahola  River  at  McKeett}><)rt, 

Pennsylvania. 

14.  Monongahela  River  at  Dam  No.  2, 

Port  Perry,  Pennsylvania. 


15.  Ohio  River,  from  Davis  Islantl  dam 
to  Dam  No.  3,  Pennsylvania. 


Unitki)  States  Engineer  Oi-tice, 

PitUiburg^  7*//.,  July  i/J,  190J^. 

(fENRRAL:  I  have  tho  honor  to  forward  herewith  annual  reports  of 
works  under  mj*  eharee  for  the  year  ending  June  30,  1904. 
Very  reapectfuTly,  your  obedient  servant, 

Wm.  L.  Sibert, 

Ma)ot\  Cori>8  of  Engineers, 

Brijf.  Gen.  A.  Mackenzie, 

Chief  of  EnginttrH^  U,  S,  A, 
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E  £  I. 

IMPROVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA. 

A  detailed  description  of  the  work  done  during  the  fiscal  year  end- 
ing June  30,  11)04,  will  be  found  in  the  attached  report  of  Assistant 
Engineer  J.  L.  Callard. 

Money  statement. 

July  1,  1903,  balance  unexpended $349,060.50 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 100,000.00 

449, 060. 50 
June  30,  1904,  amount  expende<i  during  fiscal  vear,  for  works  of  improve- 
ment  ; 341,491.76 

July  1,  1904,  lialance  unexpended 107, 568.  74 

July  1,  1904,  outstanding  liabilities 4, 581. 63 

July  1 ,  1904,  lialance  available 102, 987. 21 

July  1,  1904,  amount  covered  by  uncompleted  conti^tij 23, 285. 65 


A  PPtlOPRI  ATIOXS. 

June  10,  1872,  improving  Monongahcla  River  Injtween  MoiT^antown  and 

New  Geneva. $25,000 

March  3,  1873,  improving  upper  Monongahela  River  near  Morgantown, 

W.  Va 66,000 

June  23,  1874,  improving  upper  Monongahela  River  near  Morgantown, 

W.Va 25,000 

March  3,  1875,  improving  upper  Monongahela  River  near  Morgantown, 

W.Va 22,000 

June  18,  1878,  improving  Monongahela  River,  West  Virginia  and  Peim- 

sy  1  vania 25, 000 

March  3,  1879,  improving  Monongahela  River,  West  Virginia  and  Penn- 
sylvania   - 24, 000 

June  14,  1880,  improving  Monongahela  River,  West  Virginia 25, 000 

March  3,  1881,  improving  Monongahela  River,  Pennsylvania  and  West 

Virginia 25,000 

August  2,  1882,  improving  Monongahela  River,  West  Virpnia 25, 000 

July  5, 1884,  improving  Alonongahela  River,  West  Virginia 45, 000 

August  5,  1886,  improving  Monongahela  River,  Pennsylvania  and  West 

Virginia 90,900 

August  11,  1888,  improving  Monongahela  River,  West  Virginia 35, 000 

September25,  1889  (allotment) 4,000 

July  13,  1892,  improving  Monongahela  River,  West  Virginia 25, 000 

August  18,  1894,  improving  Monongahela  River,  West  Virginia  and  Penn- 
sylvania    20, 000 

June  3, 1896,  improving  upper  Monongahela  River,  Weft  Virginia 30, 000 

June  4, 1897,  improving  upper  Monongahela  River,  West  Virginia 350, 000 

July  1,  1898,  improving  upper  Monongahela  River,  AVest  Virginia 400, 000 

June  28,  1902,  improving  Monongahela  River,  West  Virginia 350, 000 

April  28,  1904,  improving  Monongahela  River,  West  Virginia 100, 000 

Total 1,711,900 
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ABSTRACT  OF  tt)NTRACT8   IN   FORCE. 

OnmpUting  Tjocks  and  Dams  JO  and  11^  Monongahela  River, 

ContractorH:  Baker  &  Jiidtson,  Gloversvillo,  N.  Y. 

Itetet^:  ( )ri)nnal  contract.  G rubbinj?  and  clearinpr,  $200  lump  bid ;  earth  excavation, 
50  centfl  per  cubic  yard;  hardpan  excavation,  $1.25  i>er  cubic  yard;  nn'k  excavation, 
$3  jH'r  cubic  yard;  embankment,  80  cents  pi»r  cubic  yard;  concrete,  $7.25  per  cubic 
yanl;  stone  ballast  in  cribe,  $2  per  cubic  yani;  stone  pavinj?,  $2.50  per  square  yard; 
timber  for  j^ates,  spArs,  quoins,  and  sills,  $80  per  M  feet  B.  M.;  timber  for  cribs,  class 
A,  $30  per  M  feet  B.  M. ;  timber  for  cribs,  class  B,  $60  per  M  feet  B.  M. ;  driftbolts,  6 
ivnta  per  pound;  screw  bolts,  5  cents  per  |>ound. 

Rate:  Supplemental  contract.  Broken  stone  in  drain  at  Ixx^k  No.  11,  $2  per  cubic 
yanl. 

Date  of  approval:  Original,  June  3,  1901;  supplemental,  July  7,  1902. 

l>ate  of  l>eginninf;:  June  26,  1901. 

Date  of  expiration:  June  26,  1903  (extended  for  a  reasonable  period). 

Building  Loch  and  DamM  12  and  13,  Monongahela  River. 

(%m tractor:  The  T.  A.  Gillespie  Company,  Pittsbun?,  Pa. 

I^ites:  Original  contract.  Grubbing  and'clearing,  $500  lump  bid ;  earth  excavation, 
40  cents  per  cubic  yard ;  hardpan  excavation,  $1  per  cubic  jrara ;  rock  €»xcavation,  $1 .50 
jxT  cubic  yard;  embankment,  30  cent*"  i)er  cubic  yard;  concrete,  $8.10  i)er  cubic  yard; 
stone  Imllast  in  cribs,  $2  per  cubic  yanl;  stone  paving,  $2.25  per  square  yard;  timber 
for  gates,  spars,  quoins,  and  sills,  $88  per  M  fwt  B.  M. ;  timber  for  cribs,  class  A,  $50 
\n*r  M  fiH^'tB.  M.;  timl)er  for  cribs,  class  B,  $50  per  M  feet  B.  M.;  driftbolts,  4  cents 
pt»r  |>ound;  screw  bolts,  4  ct»nts  per  i)ound. 

Rate:  Supplemental  contract.  Bn>ken  stone  in  drains  at  Ix)ckH  Nos.  12  and  13,  $2 
I>er  <ubic  yanl. 

Date  of  approval:  Original,  May  3,  1901;  supplemental,  July  7,  1902. 

Date  of  l)eginning:  May  24,  1901. 

Date  of  expiration:  May  24,  1903  (extendeti  for  a  rea.Monable  i)eriod). 

Building  J/)cks  and  Dams  14  and  15^  Monongahela  River. 

CV>ntTactor:  The  T.  A.  Gillespie  Company.  Pittsburg,  Pa. 

liates:  Original  contract,  (t rubbing  and  clearing,  $500  lump  bid;  earth  excavation, 
60  cents  i)er  cubic  yard;  hardpan  excavation,  75  cents  jht  cubic  yanl;  nx'k  excava- 
tion, $2  per  cubic  yard;  eml>ankment,  50  cents  per  cubic  yanl;  concreU*,  $8.10  per 
cubic  yard;  stone  ikllast  in  cribs,  $2  |)er  cubic  yanl;  stone  paving,  $2  per  square  yard; 
timbt»r  for  gates,  sr^rs,  quoins,  and  sills,  $90  jht  M  fe<»t  B.  M. ;  timber  for  cribs,  class 
A,  $40  per  M  feet  B.  M.;  timber  for  cribs,  class  B,  $50  per  M  feet  B.  M.;  driftbolts, 
4  ct*nts  per  pound;  screw  l)olts,  5  cents  per  pound. 

Rate:  Supplemental  contract.  Broken  stone  in  drains  at  Lot^ks  Nos.  14  and  15,  $2 
per  cubic  yard. 

Date  of  appmval:  Original,  July  18,  1901;  supplemental,  July  7,  1902. 

Date  of  l)eginning:  Augtist  5,  1901. 

Date  of  expiration:  August  5,  1903  (extendtMl  for  a  n»asonable  periinl). 

Building  a  dtrelling  at  rack  of  Lutein  11^  12^  and  /.f,  Monongaliela  River. 

Contractor:  Thomas  J.  Williams,  Pitti«burg,  Pa. 

Rate:  $2,890  each. 

Date  of  approval :« 

Date  of  beginning  work:  Dt»cemlM'r  15,  1902. 

Date  of  expiration:  May  15,  1903  (exten<le<l  for  a  n^asonable  perioiD 

Building  a  durlling  at  Jjitrk  7.^,  Monongahela  River. 

(V>n tractor:  Thomas  J.  Williams,  Pittsburg,  Pa. 

Rate:  $3,000. 

Date  of  approval : « 

Dat4»  of  lieginning  work:  .Tannan*  2,  1903. 

Date  of  expiration:  .Inn*'  2,  1W3  (extendt»<l  f<»r  a  reasonable  |)eri(Hl). 


fl  Emergency. 
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Buildinfj  a  dwellmg  ni  Lock  14,  Mwiongahda  River. 

Contractor:  Kaminerer  &  Kern,  Morgan  town,  W.  Va. 

Rate:  $2,982. 

Date  of  approval :« 

Date  of  l)ejnnning  work:  July  18,  1903. 

Date  of  expiration:  December  81,  1W3. 


COMMERCIAL   BTATIHTICH. 

Traffic  throwjh  United  StcU4.'A  Tjjcks  Noif.  8  and  9  for  thefacal  year  1904* 

Ix)ck  No.  8: 

Freight tons  ^. .  75, 794 

PawK'ngen* number. .  23, 938 

Ix)ck  No.  9: 

Fn»iKht tons^..  61,462 

Passengers number, .  20, 827 


REI»ORT   OF    MR.  J.   L.  CALLARD,  ASSISTANT   KN(iI.\EER. 

Lock  and  Dam  No.  10. — J'ncler  their  contract  Baker  &  Judson  completed  the  con- 
8tructi(»n  of  the  upper  and  lower  guide  cribs,  the  upper  and  lower  guard  cribe,  the 
fenders  for  recc^sses  for  the  intermediate^  gate,  and  a  section  of  dam  about  133  feet  in 
length.  The  crilw  were  complete<i  in  Novendior,  1901.  The  construction  of  the 
section  of  dam  and  the  fenders  for  the  recesses  was  commenced  and  completed  during 
the  prcfHMit  liscal  year. 

The  following  quantities  represent  the  materials  furnished  and  the  work  accom- 
plished: 


During 
fiflcal 
year. 


RtH'k  cxcavaU'd cubic  yards. 

(?oiicrcte  laid do. . . 

Stone  ItallaMt  i>laccd do — 

Timber  ummI  for  cribs  nnd  fendcrj* feet  B.  M . . ' 

Drift  nnd  screw  b«»lts pounds..' 


Prior  to 

JulT  1, 

1908. 


I 


31 
1,751 

836 

14,821  j      57,744 
1,425  '        5,752 


Totiil. 


81 

1,751 

885 

72.566 

7,177 


Under  written  agreement  Baker  &  Judson  built  an  ujiper  guide  wall.  The  wall 
(150  feet  in  length)  is  of  concrete  upon  a  pile  foundation. 

The  following  quantities  represent  the  materials  fumishe<l  and  the  work  accom- 
plished : 


Earth  excavated cubic  jraidfl. 

Karth  filling do... 

Oakplleii linear  feet. 

Oak  caiM  and  floor feet  B.  If. 

Screw  Dolts IKKiiKla. 

Tie  rods do... 

Wrought-iron  pipe,  2-!ncli linear  feet. 

Concrete ^ cvbicyMdi. 


Dnrhif; 
liscal 
,    year. 

l»riorto 

182 
182 
704 

8,127 
606 

4,8» 
120 
800 

Total. 


182 

182 

701 

8.127 


4,808 


Under  oral  agraemeiit  with  the  Mflnwyhela  and  Weeteni  Dredging  Company 
about  600  calnc  yards  of  lllling  vera  "^■"^hack  of  the  upper  anide  wall. 
Under  Written  agraemenft  Bar-*  ^  Inie  m  riprapping  the  left 
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bank  of  the  river  from  the  end  of  the  upper  guide  wall  to  the  upstream  boundary  of 
the  lock  grounds,  about  935  linear  feet.  About  one-half  of  the  stone  wan  delivered. 
The  bank  was  graded  and  about  one-fourth  of  the  stone  was  nlai'ed  by  hire  of  labor. 

Under  oral  agreement  with  Harry  Wilson  303  cubic  yards  of  earth  filling  were 
placed  back  of  the  upper  guide  wall. 

Lock  and  Dam  No,  11. — Baker  &  Judson,  contractors. 

The  actual  work  of  construction  was  commenced  in  August,  1901,  and  completed 
in  November,  1903. 

The  following  work  was  done  during  the  fiscal  year:  About  203  linear  feet  of  dam 
were  built,  the  grading  of  the  loc^k  grounds  was  completed,  the  ^p'eater  part  of  the 
Htone  paving  was  laid,  and  the  protection  to  the  right  bank  of  the  river  in  the  vicinity 
of  the  dam  was  completed. 

The  following  quantities  represent  the  materials  furnished  and  tlie  work  accom- 
plished: 


During 
flecal 
year. 


Prior  to 

July  1. 

1908. 


Total. 


Earth  excavated cubic  yard« 

Hardpan  excavated do 

Rock  excavated do... 

Rmbankment  placed do. . . 

Concrete  laid do... 

Stone  ballast  placed do... 

Stone  drain  laid do 

RCone  paving  laid miuare  yardM. 

Timber  awd  for  crib  and  fenders feet  B.  M 

Timber  used  for  gates,  quoins,  etc do 

Drift  and  screw  bolts ftounds. . 

IioD  for  gates do 

Iron  for  gato-maneuvoing  gear do 


The  construction  of  the  dwelling  was  commenced  in  January,  1903,  and  completed 
in  DecembcT,  1903.    Thomas  J.  Williams,  contractor. 

Under  oral  agreement  with  Hraddock  Ilall  197  cubic  yards  of  earth  were  excavate<l 
for  cellar  for  dwelling  No.  1.  The  excavated  material  was  placed  Imck  of  the  upper 
guide  wall. 

Lock  and  Dam  No.  13. — The  T.  A.  Gillespie  Conii>any,  contractors. 

The  airtual  work  of  construction  was  commenced  in  June,  1901,  and  complete<l  in 
March,  1904. 

The  followhig  work  was  done  during  the  fiscal  year:  The  lower  lock  gate  was 
assembled  and  placed  in  position  and  the  sills  and  hollow  quoins  for  same  were 
placed.  One  himdred  ana  four  linear  feet  of  dam  and  75  linear  feet  of  the  upper 
guide  wall  were  built.  Grading  the  lock  grounds  was  completed.  The  fenders  for 
reconsea  for  the  intermediate  gate  were  built  and  the  protection  to  the  right  bank  of 
the  river  in  the  vicinity  of  the  dam  was  completed. 

The  following  quantitiee  represent  the  materials  furnished  and  the  work  accom- 
plished: 


Total. 


Earth  excavated   cubic  yardu 

Hardpan  €X«avated . 

Bock  excavated 

BmbanloMiit  placed 

Oooeret*  laid 

aioiM  V'lfl  plaeed . 
atoMdmtnlald 


do. 

do. 

do. 

do. 

do., 

do. 


atone  pavliur  laid square  yardn. . 

""-^  ^Iwid  lor  cribs  and  fenden feetB.M. 


Ttebtrnied  foraalti,  qoolns,  etc do 

Drill  and  KnwnoMi pounds.. 

Inoiotfalit do 


.do. 


5.508 
8,55S 
4,6K6 
4,106 

16.423 

798 

749 

1,2S7 

47.516 

21,663 
5,158 

46,  IM 
4,811 


9.228 
3,653 
4,808 
7.498 

17.590 

961 

749 

1,896 

65,683 

57,085 
9,670 

46,194 
4,811 


Tha  OQWInMitioii 


of  tfaiS  dwelliiiK  waa  oommenoed  in  July,  1903,  and  completed  in 
Rmmuw  J.  Wiluama,  contractor. 

vera  daarod  of  onoerhniah  and  inclosed  with  a  wire  fence.    A 
t  Ba  1  was  osoavaML    Sitoa  for  storehouse,  blacksmith  shop,  and 
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coal  house  were  f^ra(le<l  and  oxc*avationB  for  the  foundation  walls  for  the  same  and  for 
the  office  building  were  made.  About  125  linear  feet  of  the  left  bank  of  the  river 
next  below  the  lock  were  graded  and  riprapped.  This  work  was  done  by  purchase 
of  materials  and  hire  of  labor. 

I^jck  and  Dam  No.  IS. — The  T.  A.  Gillespie  Company,  contractors. 

The  Actual  work  of  construction  was  commenced  in  June,  1901,  and  completed  in 
March,  1904. 

The  following  work  was  done  during  the  fiscal  year:  Grading  the  lock  grounds  was 
completed.  The  uyyper  lock  gate  was  ])laced  in  position.  Timber  for  the  lower  gate 
waHiramed.  Framing  of  the  nills  and  hollow  quoins  was  completed.  The  sills  and 
quoins  wore  place<l  and  the  gate  was  a8Pemble<l  and  placed  in  position.  The  stone 
paving  was  laid  and  the  grading  of  the  lock  groundn  and  protection  to  the  right  Ijank 
of  river  in  the  vicinity  of  the  <lam  were  conn)leted. 

The  following  quantities  represent  the  materialn  furnished  and  the  work  accom- 
plishcfl: 


During 
flHcal 
year. 


Prior  to 

.Inly  1, 

1903. 


Earth  excavated cubic  yanls. . 

Hardpan  excavated do 

Rock  excavated do 

Embankment  plarwl do 

Concrete  laid do 

Stone  ballast  placed do 

Stone  drain  laid do 

Stone  paving  laid s.juHre  yards. . 

Timber  used  for  crib  and  fenders leel  B.  M .  ! 

Timber  used  for  gates,  quoins,  etc do. . . 

Drift  and  screw  bolts pounds. 

Iron  for  gates do . . . 

Iron  for  gate-maneuvering  gear do. . . 


1,091 
70 


1,000 
51 


1,&I9 
18, 167 
5fi,K05 

6,4(K) 


6,224 

608 

3,013 

5,671 

15,235 

1.020 

878 

507 

54,563 


Total. 


4.748 

46,205 

4,809 


7.815 
67M 

3,013 

6,671 
16.286 

1,020 
878 

2.a')6 
72,730 
50,8915 
11,206 
46.205 

4,809 


The  coni?t ruction  of  the  dwelling  was  commenctHl  in  August,  HK)3,  and  completeil 
in  December,  1903.    Thomas  J.  Williams,  contractor. 

A  cellar  for  dwelling  No.  1  was  excavateil  and  a  site  for  storehouse,  blacksmith 
shop,  and  coal  house  was  graded,  and  exiravations  for  foundation  walls  for  same  and 
for  the  office  building  were  made.    This  work  was  done  by  hin»  of  labor. 

Lock  and  Dam  Xo.  14' — The  T.  A.  (Jiilespie  Company,  contractors. 

Actual  construction  was  commenced  in  September,' 1902,  and  is  now  practically 
completed. 

The  whole  of  the  lock  and  dam  was  constructed  during  the  fiscal  year  except  the 
following,  which  was  done  prior  to  July  1,  1903,  viz:  Alwut  three-fourths  of  the  exca- 
vation for  foundation  of  the  UK'k  walls;  alH>ut  three-fourths  of  the  grading  of  the 
lock  grounds;  two  section.s  of  lock  wall,  aggregating  204  feet  in  length;  the  upper 
guide  wall,  and  a  section  of  dam  60  feet  in  length. 

The  following  quantities  represent  the  materials  furnishe<l  and  the  work  accom- 
plished: 


DuriuK 
tiK-nl 
year. 


Prior  to 

July  1. 

1903. 


Earth  excavated cubit;  yards. . 

Hardpan  excavated do 

Rock  excavated do 

Embankment  placed do 

Concrete  laid do 

Stone  ballast  placed do 

Stone  drain  laid do. . . , 

Stone  paving  laid square  yards. . 

Timber  used  for  fenders feet  B.  M. . 

Timber  used  for  gates,  quoins,  etc do 

Drift  and  screw  bolts pounds.. 

Iron  for  gates do. 

Iron  for  gate-maneuvering  gear do. 


I 


6,970  '  4,396 

213  465 

1,687  1,170 

3,100  1,040 

13.999  I  4,369 

t>5«;  I , 

31  80 

1,525 ; 

18,899  : 

67,025   

6,567    

46,182   

4,808   

I 


ToUlto 
date. 


11,365 

678 

2.857 

4.140 

1M.S68 

656 

111 

].&i5 

18.899 

67.085 

6.667 

46.182 

4.806 


The  construction  of  the  dwelling  was  commenced  in  Aoguat,  1903,  and  completed 
in  March,  1904;  Kammerer  &  Kern,  contractors. 

Loch  and  Dam  No,  16, — ^The  T.  A.  Gillespie  Company,  contractors. 

The  actual  work  of  oonstmctkm  was  commenced  ir  September,  1901,  and  com- 
pleted in  May,  1904. 
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The  following  work  was  done  during  the  fiscal  year:  Grading  the  lock  grounds  was 
completed.  Framing  the  timber  for  the  lock  gates  was  compIete<i.  The  gates  were 
aflKmbled  and  plac^  in  pofdtion.  The  sills  and  tlie  hollow  quoins  were  placed. 
The  stone  paving  was  laid,  and  the  upper  guide  wall  and  390  linear  feet  of  dam  were 
builL 

The  following  quantities  represent  the  materials  furnished  and  the  work  accom- 
plished: 


Earth  excarated ruble  yArds. . 

Hardpan  excarated do — 

Rock  excavated do — 

Embankment  placed do — 

Concrete  laid do — 

Stone  ballast  placed do — 

Stone  drain  laid do — 

Stone  paving  laid sMjiuiro  yards. . 

Timber  uaea  (or  cribs  and  fenden* feet  B.  M . . 

Timber  used  for  gates,  quoins,  etc do — 

Drift  and  screw  bolts pounds.. 

Iron  for  gates do — 

Iron  for  gate-maneuvering  gear do — 


During 
fiscal 
year. 


1,M4 

834 

585 

1,990 

4,738 

249 

20 

1,528 

19,430 

57.018 

4,726 


Prior  to 

Julyl. 

1908. 


1,965 


6,854 

5,624 

9,351 

745 

918 


51,888 


8.850 

46,182 

4.806 


ToUl. 


8,829 

884 

6,989 

7,564 

14,069 

994 

988 

1,528 

71,268 

57.018 

8,576 

46,182 

4,806 


The  construction  of  the  dwelliuj;  was  commenced  in  April,  1903,  and  completeil  in 
February,  1904.    Thomas  J.  WilliamP,  contractor. 

Under  oral  agreement  with  £.  F.  Hoult,  157  cubic  yards  of  earth  were  excavated 
for  cellar  for  dwelling  No.  1. 


£  £  2. 


IMPROVEMENT  OF  M0N0N<;AHKL.\  RIVKR,  PENNSYLVANIA. 

LodcB  J,  6',  and  floating  jilant. — The  snagging  ntcamer  let  to  T.  M. 
Rees^  Pittsburg,  Pa.,  in  September,  1902,  was  completed  and  acc^ted 
during  September,  1903.  The  new  boat  was  named  the  General  Theo- 
doTt  Sckwan^  and  was  placed  in  ser\'ice.  The  dredge  boat  and  scows 
built  under  contract  were  completed  and  accepted  in  August. 

R^uUding  Lock  No,  2. — Tne  deed  for  the  property  purchased  for 
the  lock  site  below  the  mouth  of  Turtle  Creek  from  the  Carnegie  Steel 
Company  was  approved  and  returned  to  this  office  in  February.  The 
amount  agreed  upon,  viz,  $30,000,  for  the  lock  site  was  paid  to  the 
Steel  Company  in  March.  Immediately  following  the  decline  of  the 
river  to  a  moaerate  ^tage  in  March,  work  with  hired  labor  was  started 
upon  the  construction  of  a  temporary  water  intake  for  the  supply  of 
the  eleven  blast  furnaces  of  the  Carnegie  Steel  Works.  This  work  was 
rendered  necessary  by  reason  of  the  fact  that  the  cofferdam  inclosing 
the  proposed  locks  would  include  the  mouths  of  two  of  the  most 
important  intakes  through  which  from  50,000,000  to  70,000,000  gallons 
of  water  are  daily  taken  from  the  river  for  cooling  purposes  about  the 
furnaces.  The  excavation  for  the  new  intake  was  about  250  feet  long 
and  was  taken  out  between  pile  rows  about  14  feet  apart  to  the  depth 
of  about  16  feet,  7  feet  of  which  was  below  pool  level.  About  hair  of 
the  length  of  the^  conduit  was  made  permanent  with  concrete  work, 
aifordiiig  aa  opening  5^^  feet  wide,  9  feet  high  below  the  spring  line  of 
tbe  arch.  Much  trouble  was  experienced  from  high  water  and  perco- 
lation from  the  river,  but  on  the  last  day  of  June  the  old  intakes  were 
doaed  and  water  was  admitted  through  the  new  conduit  without  for  a 
ttfc  intarfarilng  with  the  water  supply  of  the  steel  works. 
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Bids  for  the  construction  of  the  new  lock  with  two  chambers,  each 
360  by  56  feet  available  len^h,  were  opened  April  7.  The  Dravo 
Construction  Company,  of  Pittsburg,  Pa.,  were  the  lowest  bidders, 
and  the  contract  was  awarded  to  them.  By  the  end  of  June  the  con- 
tractors had  nearly  completed  the.  cofferdam  for  the  lock  construction. 
The  length  of  the  dam  being  655  feet,  with  arms  to  the  shore,  at  the 
upper  end  254  feet,  and  at  the  lower  end  894  feet  long.  During  May 
ana  June  about  25,000  cubic  yards  of  material  had  been  dredged  for 
the  pile- work  foundations.  It  is  thought  that  the  cofferdam  can  be 
unwatered  about  the  middle  of  July,  and  the  work  of  pile  driving 
started  immediatelv  thereafter. 

Plans  for  the  abutment  of  the  dam  on  the  left  bank  of  the  river 
were  completed  in  May  and  approved  by  the  Department  in  June. 
The  abutment  will  rest  against  an  almost  vertical  slag  bank  36  feet 
high,  which  extends  along  the  United  States  harbor  line  in  this  vicinitv 
for  a  half  mile  above  and  a  greater  distance  below  the  dam.  Work 
was  conunenced  in  June  with  hired  labor  cutting  out  spaces  in  the 
slag  bank  for  two  core  walls  and  in  excavating  down  to  pool  level 
alon^  the  front  of  the  slag  wall,  in  preparation  for  driving  two  rows 
of  piles  upon  which  to  rest  the  concrete  shore  wall,  200  feet  long, 
below  the  dam. 

Money  statements, 

CONSOLIDATED. 

July  1,  1903,  balance  unexpended $703,210.12 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   101,875.89 

July  1,  1904,  balance  unexpended 601,334.23 

July  1,  1904,  outstanding  liabilities ...     14,618.28 

July  1,  1904,  balance  available 686,815.95 

July  1,  1904,  amount  covered  by  uncompleted  contracts 346, 385. 00 

LOCKS  3,  6,  ETC. 

July  1,  1903,  balance  unexpended $53, 868. 10 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     46,961.72 

July  1,  1904,  balance  unexpended 6,916.38 

July  1,  1904,  outstanding  liabilities ^ 4,153.00 

July  1,  1904,  balance  available 2,768.38 

REBUILDING   LOCK   NO.  2. 

July  1,  1903,  balance  unexpended $649, 342. 02 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      54,924.17 

July  1,  1904,  balance  unexpended 594, 417. 85 

July  1,  1904,  outstanding  liabilities 10,365.28 

July  1,  1904,  balance  available 584,062.57 


July  1,  1904,  amount  covered  by  uncompleted  contracts 346, 385. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unexpended 
Julyl,  1904 7,850.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
i,1897. 
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APPBOPRIATION8. 


Aogoflt  11,  1888,  ooetfl  of  oondemnatioii,  Lock  and  Dam  No.  7,  Monon- 
gahela  River,  Pennsylvania ^$5,000.00 

September  19.   1890,  costs  of  condemnation,  Lock  and  Dam  No.  6, 
Mononsahela  River,  Pennsvlvania ^5, 000. 00 

August  11,  1888,  purchase  of  Upper  Lock  and  Dam  No.  7,  Mononga- 
hela  River ^161,733.13 

September  19,  1890,  purchase  of  Upper  Lock  and  Dam  No.  6,  Monon- 
gahela  River ftl62,000.00 

June  3, 1896,  costs  of  condemnation,  property  of  Monongahela  Naviga- 
tion Company <<  5, 000. 00 

Companv.  3,761,616.46 
t. ...-*..        60,000.00 
for  float- 
ing plant  .....: 136,666.00 

Juno  13, 1902,  rebuilding  Lock  and  Dam  2 200,000.00 

March  3,  1903,  rebuilding  Lock  and  Dam  2 456,961.00 

Total 4,941,866.69 

Amount  carried  to  surplus  fund 331,274.71 

4, 610, 690. 88 


ABSTRACT  Or  CONTRACTS   IN    FORCB. 

BuUding  a  dredge  hiUl  andfumuhing  and  inskUling  machinery  therein. 

Contractor:  M.  A.  Sweeney  Shipyard  and  Foundry  Company,  Jeffersonville,  Ind. 

Rate:  $19,740. 

Date  of  approval:  May  22,  1902. 

Date  of  beginning  work:  June  3,  1902. 

Date  of  expiration:  December  26,  1902  (extended  for  a  reasonable  period). 

BuUding  a  tieel  ftingle-hnll  repair  Meamfr,  wUh  tnagging  appliances. 

Contractor:  Thomas  M.  Rees,  Pittsbuiy,  Pa. 

Rate:  $61,800. 

Date  of  approval:  September  29, 1902. 

Date  of  beginning  work:  (X^tober  10,  1902. 

Date  of  expiration:  December  1,  1903  (extende<l  for  a  reasonable  period). 

Building  a  lock  wUh  Uto  chambers,  Uvo  guide  walls,  and  a  guard  uxiU,  below  Turtle  Creek, 
opposUe  the  Edgar  Thomson  Furnaces,  Monongahela  River. 

Contractor:  The  Dravo  Contracting  Company,  Pittsburg,  Pa. 

Rates:  Earth  excavation,  60  cents  per  cubic  yard;  hardpan  excavation,  76  cents 
per  cubic  yard;  rock  excavation,  $1  per  cubic  yard;  piles,  $6  each;  piles,  sheet,  $66 
per  M  feet  B.  M.;  caps,  flooring,  and  wales  (oak),  $64  per  M  feet  B.  M.;  grillage 
(hemlock),  $41.60  per  M  feet  B.  M.;  crib  timber  (hemlock),  $43  per  M  feetB.  M.; 
stone  ballast,  $2.60  per  cubic  vard;  concrete  (lock,  ^ide,  and  guarcl  walls),  $6.60  per 
cubic  yard;  compete  (floor  of  lock),  $6.50  per  cubic  yard;  I  oeams  (steel),  4  cents 
Iter  |>ound;  iron  for  bolts,  shoes,  etc.,  4  cents  per  pound. 

Date  of  approval:  May  16,  1904. 

Date  of  beginning  work:  June  7,  1904. 

Date  of  expiration:  June  30,  1906. 


COMMKRCIAL  HTATISTICB. 


Commercial  statistics  for  Monongahela  River,  Pennsylvania,  are  attached  to  report 
for  operating  and  care  of  locks  and  dams,  Monongahela  River,  West  Virginia  and 
PennsylvanuL 

<i Partly  applied;  $98.64  to  surplus  fund. 
*  To  surplus  fund. 

<" Partly  applied;  $161,333.13  to  surplus  fund. 
<< Partly  applied;  $2,842.94  to  surplus  fund. 
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E  E  3. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS,  MONONGAHELA  RIVER, 

WEST  VIRGINIA  AND  PENNSYLVANIA. 

The  winter  was  marked  by  long-continued  cold  weather  and  hard 
freezing  of  the  rivers.  The  coal  trade  from  the  sixth  pool  downward 
was  seriously  inconvenienced  by  ice  for  a  number  of  aays,  but  there 
was  no  actual  shortage  in  the  supply  of  river  coal  at  Pittsburg.  A 
serious  disaster,  which  is  noted  below,  occurred  to  one  of  the  locks  at 
Dam  No.  4. 

The  principal  repairs  and  improvements  were  as  follows: 

Lock  and  Bam  Ao,  i,  Pittshurg, — A  new  arc-light  plant  was  installed. 
A  building  16  by  30  feet  was  constnicted  for  the  storing  of  oils  and 
paints.  A  new  slate  roof  was  placed  on  the  lockmaster^s  dwelling. 
The  break-up  of  the  ice  in  January  considerably  damaged  the  office, 
the  depth  of  water  on  the  walls  at  the  time  being  9  feet.  The  base- 
ment of  the  dwelling  was  filled  in  several  feet  and  concreted  in  order 
to  bring  it  above  the  reach  of  ordinary  floods.  A  new  steel  hood  was 
placed  on  one  of  the  gates  of  the  large  lock  and  the  anchorage  taken 
up  and  relaid  more  securely.  A  distilling  apparatus,  capacity  8  gal- 
lons per  hour,  wjus  erected  at  the  lock  to  furnish  potable  water  for  the 
lockmen  and  crews  of  the  Government  boats  of  the  Pittsburg  district. 

Lock  and  Dam  No,  ^,  Port  Perry, — In  Au^rust  a  serious  leak  devel- 
oped through  the  floor  of  the  large  lock.  The  void  made  by  erosion 
beneath  the  floor,  which  was  50  feet  long,  25  feet  wide,  and  2  feet  depth 
was  filled  with  grout.  About  1,500  feet  B.  M.  oak  plank  were  used 
in  replacing  worn-out  protection  plank  on  the  lock  gates.  The  small 
electric-light  plant  formerly  used  at  Lock  1  was  repaired  and  placed 
in  service  at  this  lock,  furnishing  two  arc  and  a  number  of  incand^cent 
lights.  In  June  the  guide  crib  above  the  lock,  180  feet  long,  fell  down, 
temporarily  interfering  with  the  use  of  the  large  lock.  Arrangements 
were  in  progress  at  the  end  of  the  month  to  replace  it  with  a  line  of 
piles  sheeted  with  heavy  oak  plank.  The  accident  to  the  old  crib  was 
thought  to  be  due  to  the  filling  out  of  the  bank  by  the  Pittsburg  and 
Lake  Erie  Kailroad  Company  and  to  leakage  from  the  railroad  com- 

f)any's  water  tower  or  standpipe  in  the  vicinity.     Jhe  turbine  on  the 
and  wall  was  repaired.     Tne  boiler  house  on  the  middle  wall  was 
lengthened  several  feet  and  the  new  boiler  covered  with  dolomite. 

TjOcJc  and  Dam  No,  3,  ahoife  Elizabeth. — The  capstans  on  the  middle 
wall  were  extensively  repaired  and  the  office  and  porch  of  the  dwelling 
painted.  About  1,500  feet  B.  M.  oak  plank  were  expended  in  repairs 
to  lock  gates.  During  October  and  November  considerable  time  and 
labor  was  emended  in  extinguishing  a  fire  which  developed  in  the  fill- 
ing behind  the  lower  guide  crib,  in  which  filling  there  was  a  consider- 
able proportion  of  coal  waste  mixed  with  the  gravel  which  had  been 
dredged  from  the  river  several  years  ago  to  the  amount  of  10,000  cubic 
yards  and  deposited  behind  the  crib.  In  October  a  serious  leak  devel- 
oped beneath  the  river  wall  of  the  small  lock,  which  undermined  the 
chamber  floor  to  the  depth  of  4  feet  at  one  point.    It  was  discovered 

Sst  in  time  to  prevent  the  collapse  of  the  lock  wall,  the  void  being 
led  with  jgrout,  60  barrels  of  cement  and  250  bushels  of  sand  being 
used  on  this  work. 
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'Lock  and  Dam  No.  -J,  hdow  CharleroL — In  September  work  was 
started  upon  the  lengthening  of  the  dam  100  feet  and  constructing  a 
new  sloped  concrete  abutment.  The  work  was  completed  about  the 
middle  of  December,  excepting  the  filling  out  of  the  bank  and  slope 
revetment.  Included  in  the  work  was  a  suomerged  crib  below  the  dam 
18  by  60  feet  and  a  low  concrete  shore  protection  wall  150  feet  long  rest- 
ing on  a  double  row  of  piles.  The  foundations  for  the  extension  of  the 
dam  were  dredged  to  16  feet  below  pool  level,  at  which  depth  hard  gravel 
was  found.  Tne  dam  was  raised  18  inches  in  height  entirely  across 
the  river,  requiring  about  62,000  feet  B.  M.  timber  and  plank,  m  order 
to  afford  increased  depth  at  the  upper  end  of  Pool  No.  4. 

On  March  10  the  passenger  steamer  Edgar  Cherry^  on  her  way  up 
the  river,  in  attempting  to  pass  through  the  small  lock,  owing  to  some 
mistake  in  the  signal  bells,  crashed  into  the  upper  gate  with  such  force 
as  to  knock  down  one  of  the  leaves.  Instantly  the.  steamer  was  swept 
out  of  the  lock  by  the  inrush  of  water  from  the  upper  pool.  One  of 
the  lower  gates,  l)ecoming  jammed  against  the  Cherry^  started  such  leaks 
that  the  steamer  sank  in  15  feet  of  water  below  the  lock.  No  lives 
were  lost.  Before  the  water  rushing  through  the  lock  could  be  shut 
off  much  of  the  timber  floor  in  the  chamber  was  washed  out  and  the 
walls  so  much  undermined  that  thev  threatened  to  collapse.  The 
extent  of  the  damage  is  not  yet  fully  known,  thouc^h  the  work  of 
repair  has  made  such  progress  that  it  is  thought  tne  lock  can  be 
pumped  out  in  July  and  the  bottom  concreted.  To  accommodate  the 
river  traffic  through  the  remaining  lock,  which  is  fortunately  the 
larger  one,  steam  engines  were  plac^  at  each  end  of  the  walls  to  assist 
in  maneuvering  the  gates^  the  damage  to  the  small  lock  having  inter- 
ferred  with  the  water  power  previously  used. 

The  grounds  about  the  lock  were  raised  sevei*al  feet.  The  new 
dwelling  and  office  conunenced  last  year  were  completed.  Several  of 
the  lock  gates  were  thrown  and  repaired,  and  work  was  started  on  the 
raising  of  the  guide  crib  below  the  lock  about  4  feet  additional  height. 

Lock  and  Dam  No.  5,  ahroe  Brovmstnlle. — About  870  feet  B.  M.  oak 
plank  were  expended  in  repairs  to  lock  gates.  Only  ordinary  repairs 
were  necessary  to  the  lock  walls,  operating  machinery,  dam,  buildings, 
etc.  Near  the  end  of  June  the  dam  was  raised  permanently  10  inches 
in  height,  and  24-inch  dashboards  were  added  to  tnis  extra  height  for  the 
benefit  of  the  coal  trade  originating  in  or  passing  through  I\>ol  No.  5. 

Lock  and  Dam  No.  6^  Rice^a  Landing. — During  the  rail  and  winter 
nearly  3,000  cubic  yards  of  hard  limestone  rock  were  removed  from 
the  lower  approach  to  the  lock  by  blasting,  in  order  to  afford  a  depth 
eaual  to  that  afforded  on  the  new  miter  siu  of  the  lock. '  The  removal 
or  this  rock  was  demanded  in  the  interest  of  the  rapidly  increasing  coal 
trade  from  the  sixth  pool.  In  connection  with  this  traffic  it  was  also 
found  necessary  to  remove  about  4,000  cubic  yards  of  gravel  and 
bowlders  from  Bush  Bun  bar,  about  a  half  mile  below  Ix>ck  No.  5. 
Only  minor  repairs  were  necessary  about  the  lock.  About  70  feet  of 
the  lower  slope  of  the  dam  was  seriously  injured  by  the  ice  following 
a  break-up  in  the  river  in  Januarv.  It  became  necessary  to  effect 
inmiediate  temporary  repairs,  which  work  was  done  while  several  feet 
of  water  was  passing  over  the  dam. 

Lock  and  I)am  Jro.  7,  bel<no  Greensboro. — A  second  dwelling  of  six 
rooms  above  basement  was  constructed  under  contrac*t.  A  room  was 
fitted  up  in  basement  for  lock  office.    The  old  dwelling  and  repair  shop 
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were  painted,  and  the  interior  walls  of  old  dwelling  repapered.  Eighty 
square  yards  of  cement  walk  were  made  between  ana  about  the  dwell- 
ings, and  concrete  steps  were  constructed  on  the  terrace  slope. 

Kebuilding  the  240-foot  guard  crib  above  the  lock  was  completed. 

Two  hand  capstans  were  placed  and  rigged  to  facilitate  the  nandling 
of  craft  in  the  lock  entrances. 

Lock  and  Dam  No,  <?,  mouth  of  Dunkard  Creek. — Under  contract  a 
new  lock  office  was  constructed  and  an  addition  to  the  lockman's  dwell- 
ing completed.  Several  rooms  were  papered  and  a  new  floor  laid  in 
the  kitchen  of  the  lock  master's  dwelhng.  Old  dilapidated  outbuild- 
ings were  razed  and  the  grounds  graded  and  seeded.  A  new  coal 
house  was  built. 

A  ^ide  crib  was  constructed  above  the  lock  224  feet  long,  with  an 
additional  86-foot  return  to  the  river  bank.  The  100-foot  guard  crib 
above  the  lock  was  rebuilt.  A  few  empty  cribs  of  the  dam  were  filled 
with  stone.  A  new  gear  wheel  was  placed  for  repair  of  operating 
machinery. 

Back  of  the  upper  wing  wall  concrete  steps  were  constructed  on  the 
terrace  slope,  continuing  with  a  cement  walk  to  the  new  office. 

Minor  repairs  to  the  lock  gates  were  made. 

Lock  ana  Dam  No.  9^  Hoard.  W.  Va. — ^The  new  office  and  the  addi- 
tion to  dwelling  were  completed  by  contract.  Several  rooms  of  dwell- 
ing were  repapered. 

Sunken  portions  of  the  pavement  of  the  lock  terreplein,  336  square 
yards  in  all,  were  taken  up,  refilled  with  broken  stone,  and  pavement 
relaid. 

Bumping  plank  were  placed  on  the  upper  lock  gates  and  oak-plank 
fenders,  on  top  of  lock  walls  at  chamber  face  edge.  Work  was  com- 
menced pointing  masonry  of  lock  walls. 

Locks  and  Daiiis  Nos.  10  to  15^  tndmive. — ^The  six  new  locks,  extend- 
ing slack  water  from  Morgantown  to  Fairmont,  W.  Va.,  were  opened 
to  navigation  in  January,  but  owing  to  the  hard  freezing  of  the  river 
it  was  not  until  March  18  that  the  small  steamer  Gazette  reached  Fair- 
mont, being  the  first  steamer  from  below  to  pass  through  Lock  No.  15. 
The  grounds  about  the  several  locks  were  cleared  of  rubbish.  At  No. 
10,  550  cubic  yaixls  of  material,  dredged  from  the  lock  approach,  were 
used  to  fill  behind  the  upper  guard  wall.  At  No.  12,  150  rods  of  fenc- 
ing were  erected. 

Boat  yard  and  sJuyp^  Lock  No.  4- — ^The  hull  for  the  repair  steamer 
Slackwatcr  was  provided  with  new  boilers  at  Pittsburg  in  July  and 
sent  to  the  boat  yard  where  the  derrick  and  other  appui^nances  from 
the  old  SUickwater  were  transferred  to  the  new  boat.  The  snag  and 
repair  steamer  Gen.  Theodore  Schwan  was  completed  under  contract 
and  accepted  during  the  latter  part  of  September.  The  steamer^s 
length  over  all  is  159  feet;  beam  over  all,  31  feet  4  inches;  depth  of 
hold,  5  feet.  Engines,  15  inches  by  6  feet.  Tonnage,  154.  Thenull  is 
of  steel.  The  boat  is  equipped  with  steel  shears  (Phoenix  columns): 
capacity,  90  tons;  also  with  a  steel  wrecking  hook,  scraper,  etc.,  ana 
has  steam  steering  gear.  A  dredge  boat  and  two  100-ton  scows  were 
completed  under  contract  and  accepted  August  29,  going  immediately 
into  service.  One  150- ton  stone  flat  was  built  at  the  yard,  and  three  new 
lock  gates  for  the  small  lock  at  No.  4,  damaged  by  the  steamer  Edgar 
Cherrv  March  10.  A  1,500-pound  steam  hammer  was  erected  in  the 
forge  building.    The  boilers  of  the  old  Slackwater  were  repaired  and 
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placed  in  the  new  boiler  bouse  to  operate  tbe  sawmill  and  shop.  The 
machine  aad  carpenter  shops  were  kept  busy  most  of  the  tiino  upon 
miscellaneous  repair  work. 

Snagaing^  etc. — There  were  removed  fromthe  channel  in  the  various 
pools  the  following  ^nags,  trees,  and  stumps:  Pool  1,  3;  pool  2,  2; 
pool  3,  174;  pool  4,  iJ2a;  poo!  5,  6;  pool  6,  13;  pool  7,  3;  pool  8,  2; 
pool  10,  1;  pool  11,  2;  pool  13,  3.  The  wreck  of  a  dredge  scow  was 
removed  from  the  tifth  pool  by  the  snagging  steamer  General  Schiixti}. 
Three  sunken  coal  flats  were  removed  from  the  lower  approach  of  Lock 
No.  4  by  the  United  States  dredge  boat. 

Jfarior  llm^,  McKee%piyrt  to  hthaheth.  —Harbor  lines  were  extended 
along  both  banks  of  the  river  from  McKeesport,  mouth  of  the  Yough- 
iogheny  River,  to  Elizabeth,  a  distance  of  about  7  miles.  The  work 
was  plotted  on  four  sheets,  Nos.  2!)  to  33,  and  are  now  awaiting  the 
final  approval  of  the  Secretary  of  War. 

Drtdffing  during  JuiciU  year  1904. 
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About  half  of  thedredging  wasdoneby  thcnew  United  States  dredge 
boat  which  was  placed  in  commission  iTear  the  end  of  September. 
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The  locks  were  temporarily  closed  to  navigation  for  times  and 
reasons  as  follows: 
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Locks  Noa.  10  to  15,  inclusive,  were  opened  to  navigation  in  January, 
but  on  account  of  ice  no  attempt  wm  made  by  steamers  to  reach  Fool 
No.  15  until  after  March  1. 


Angort  16, 1884 $1,000.00 

SeSemberl,  1884 4,000.00 

November  3, 1884 4,600.00 

DecemberSO,  1884 500.00 

June  1,1885 100.00 

July  22,  1885 1,000.00 

Jalyl0,1886 1,200.00 

Mmichl,  1887 1,100.00 

July  1,1887 11,000.00 

Julyll,1888 6,270.00 

October  27, 1888 3,000.00 

July  17,  1889 1,480.00 

October?,  1889 1,500.<IO 

November  6, 1889 1,200.00 

July  24,  1890 12,300.00 

July  8,  1891 24.250.00 

Julv21,1892 »4,017.86 


.Inly  21,  1893 »23,674.72 

JqIV  Ki,  1894 26,664.00 

Jiil'v  12,  1895 20,372.40 

July  2>t.  1896 19,232.84 

JiilV  15,  1897 013,070,87 

AiiRu^t  2,  1897 » 119, 734. 49 

0,-i..IhtK,  1897 126.00 

September  1,  1898 eI97,627.9S 

August  14,  1899 169,838.00 

September  7.  1900 176, 474. 96 

August  6, 1901 169,266.46 

July26,  1902 237,963.86 

August  4, 1903 200,949.31 

August  10, 1903 21,060.00 

November  18, 1903 ''21,500.00 

Total 1.513,862.70 


Cttmi/ud  Mattmeitl  <(f  fjrpeaditarf. 
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and  Dam*  Am.  1  li  15,  meiunrt,  daring  thefinfol  year  ending  June  SO,  1904- 
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ABSTRACT  OF  CONTRACTO  IN   FORCE. 

Building  an  office  buiiding  and  a  lockmaster'a  dwelling  at  Lock  No.  4t  Monongahela  River, 

Contractor:  Charleroi  Luiiif)er  Company,  Charleroi,  Pa. 
Rates: 

Office,  $1,170. 

Dwelling,  $2,950. 
Date  of  approval :  <> 

Date  of  beginning  work:  I)eceml)er  18,  1902. 
Dates  of  expiration: 

Office,  Febmary  1,  1903. 

Dwelling,  March  1,  1903. 

Building  an  office  cU  rack  of  Ijocks  No$.  8  and  P,  Mononaahela  Hirer,  and  additions  to 

dwelling  at  Jjock  No,  i),  Monongahda  River. 

Contractors:  Darrali  Brothers,  Morgantowu,  W.  Va. 
Rates: 

Office  at  Lock  No.  8,  $800. 

Office  at  Lock  No.  9,  $800. 

Additions  to  dwelling  at  Lock  No.  9,  $987. 
Date  of  approval :  o 

Date  of  beginning  work:  March  10,  1903. 
Date  of  expiration:  June  30,  190:)  (extended  for  a  reasonable  period). 

Building  a  dwelling  at  Ixxk  No.  7,  Monongahela  Riter,  and  additions  to  dwelling  at  Lock 

No.  fff  Monongahela  River. 

Contractor:  George  B.  Darrah,  Moigantown,  W.  Va. 
Rates: 

Dwelling  at  Lock  No.  7,  $2,500. 

Additions  to  dwelling  at  Lock  No.  8,  $1,000. 
Date  of  approval :  <* 

Date  of  beginning  work:  March  17,  1903. 
Date  of  expiration:  July  31,  1903  (extended  for  a  reasonable  period). 

Building  two  marine  nteel  Itoilers  and  /tlaring  mtme  on  nnr  V.  S.  repair  boat  SlackvxUcr, 

Contractor:  James  Rett)  A  Sons  C<>.,  littsbiirg,  Pa. 

Rate:  ^650. 

Date  of  approval:  ^ 

Date  of  bieginning  work:  March  15,  1903. 

Date  of  expiration:  April  1,  1903. 

Building  and  delivering  in  the  harbor  of  Pittsburg ,  Pa.,  a  steel  lock  gate  and  anchorage. 

Contractor:  American  Bridge  Company  of  New  York,  New  York,  N.  Y. 
Rates:  White  oak,  $60  per  M  feet  B.  M.;  iron,  steel,  and  bronze,  4)  cents  per 
IKHind. 
Date  of  approval:  Jane  18,  1904. 
Date  of  beginning  work:  July  8,  1904. 
Date  of  expiration:  November  1,  1904. 


«  Emergency. 
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COUKBBCIAl.  STATtSnCB. 
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Lockaga  madt  caid  traffic  paard  at  Monongahela  River  loci* — Continued. 
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E  E4. 
IMPROVEMENT  OF  HARBOR  AT  PITTSBURG,  PENNSYLVANIA. 

A  detailed  description  of  the  work  done  durin?  the  fiscal  year  end- 
ing June  30,  1904,  will  be  found  in  the  attached  report  of  Aa^eUnt 
Engineer  H.  C.  Gould, 

Mi/ney  statement. 

Jaly  1 ,  1903,  twUnoe  nnexpended $13, 486, 29 

Amoont  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  June  13, 1902 5,000.00 

18,486.89 
June  SO,  1904,  amonnt  expended  daring  tlsral  year: 

For  works  of  improvement $.1, 486. 29 

For  nwintouuice  of  improvement 6,970.08 

10,460.87 

JxUfl,  1004,  Mance  nnexpended 8,029.93 

July  1, 19(K,  ontatanding  liabilities 326.  S3 

JxHf  1, 1004,  balance  avmilable 7, 703. 09 

fAmoont  that  oui  be  proBtttbly  expended  in  fiscal  year  ending  Jnne  30, 
1900,  for  muntenance  of  improvement,  in  addition  to  the  balance 
BDexpended  July  1,1904 10,000.00 

)>imined  in  compliance  with  requirements  of  sundry  civi)  act  of  June 
LBB7,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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March  3,  18«» 1110,682.90 

Jmn;i:t,  1902 10,00a  00 

June  13. 1902  («llottiient) 5,000.00 

Total 128,662.00 


iVtmSrit  Matrment  of  rirvr  Imffic  in  Pitltburg  Harbor  for  axUndar  year  190S. 
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IhatatKtvtv^ht 


Ihtdging  rhatmtL — No  channel  dredeing  was  done  daring  the  year,  except  removal 
o[  a  i<ho«l  raused  by  annken  coal  boat  fast  below  the  riitht  channel  pier  of  the  Smith- 
fie\A  ^^treet  Bridge  requiring  thirty-two  and  one-half  boa  ns'  work  b;  hired  dredge,  coat- 
iog  iV2  ptT  hour  for  tbe  drevlge,  towboat,  and  acowa. 

liemnrnl  of  abandoned  ttrxictura,  eU. — In  Jnne,  1904,  to  complv  with  terma  of  agree- 
ment madein  1902,  the  Jonee  &  lAusblin  Steel  Company  invited  bids  from  Cbntractore 
for  removal  of  the  projecting  alag-filled  pointon  the  Monongahela  River  near  Huel- 
wood,  and  it  is  ezpect«l  that  work  will  tie  started  early  in  July. 

itarting  harbor  lina,  iiupccfioit  and  patroL — Tbe  eet»bUsbed  harbor  lines  were 
marked  by  concrete  monoments,  lettered  poeta,  etc.,  aa  follows:  In  the  Allegheny 
Biver,  from  the  Sharpeburg  Bridse  to  Brilliant,  2  miles,  and  changed  line  on  wharf  at 
Pittubnrg  three-lourths  of  a  mile.  In  the  Honongabela  River,  from  Dam  Na  2  to 
mouth  of  Youghiogheny  Kiver^^  4  uiitee,  and  cbaluM  of  tbe  linM  on  Pitteboiv  wharf 
and  near  Dam  No.  2.  In  the  Ohio  River  triangulation  was  extended  from  the  he«d 
of  the  river  riown  niain  channel  to  foot  of  Brtmot  Island,  S  mllea,  and  down  the 
Itninot  Islnnil  h«ck  channel,  1}  miles,  connecting  at  foot  of  tbe  island  with  triangn- 
la^on  carrii'd  up  from  Davis  Island  in  previous  ye«r.  Connections  were  also  made 
with  the  original  base-line  stations  of  the  IS91  survey  on  Brtmot  Island. 

All  the  t«tabliehed  lines  thnnuhont  the  harbor  have  now  been  marked  uther  by 
marks  directly  on  the  lines  or  6y  references  from  which  the  lines  can  be  readily 
lorated. 

Patrol  of  tbe  riven  tbrotighoat  the  hart>or  was  maintained,  stopping  and  prevent- 
ing \-iolations  of  the  laws  a  great  many  times  and  obtaining  the  removal  of  many 
improper  deitosits.  Inspection  of  [termit  works  and  of  other  conetraction  near  the 
banks  and  unper^'ision  of  the  work  of  sand  dredgers  were  continned. 

Tbe  patral  and  survey  steamboat  Loma  was  kept  in  commiasion  all  the  year,  requir- 
ing but  few  rapaln. 


2512   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8*  ARMY. 

The  naphtha  launch  Luzon  was  in  use  all  the  year,  except  when  laid  up  during  cold 
weather,  from  December  22  to  March  26,  and  about  two  weeks  at  other  times  for 
repairs  to  propeller  and  machinery. 

Changes  of  harbor  lines. — On  application  of  the  National  Tube  Company,  and  after 
examination  and  recommendation  by  this  office,  a  change  of  harbor  line  on  ri^ht 
bank  Monongahela  River  at  McKeesport  was  approved  October  6, 1903,  on  condition 
that  a  projecting  filled  point  be  removed  by  the  applicants  before  October  13,  1905. 
By  this  removal  a  material  increase  in  width  of  the  river  will  be  obtained. 

On  application  of  the  Carnegie  Steel  Company  and  recommendation  by  this  office 
a  change  of  the  harbor  line  on  left  bank  of  Monongahela  River  at  Dam  No.  2  was 
approved  May  20,  1904. 

Miscellaneoas. — Relocations  of  harbor-line  markings  were  made  at  many  places 
where  the  marks  had  been  destroyed  by  floods  or  by  changes  in  railroads  and  other 
structures  along  the  banks.  New  oridge  piers  and  some  new  structures  on  the  banks 
were  located  and  placed  on  the  maps. 

The  preparation  of  a  new  set  of  map  of  the  Pittsburg  harbor  lines  was  started  in 
order  to  show  present  conditions,  details  of  markings,  etc.  Three  sheets  were  partly 
finished. 

Details  of  work  on  extension  of  harbor  lines  down  Ohio  River  and  up  Monongahela 
River  are  given  elsewhere  in  reports  for  those  rivers. 
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OPERATING  AND  CARE  OF  DAVIS  ISLAND  DAM,  OHIO  RIVER,   NEAR 

PITTSBURG,  PENNSYLVANIA. 

A  detailed  description  of  the  operation  of  this  lock  during  the  fiscal 
year  ending  June  80,  1904,  will  be  found  in  the  attached  report  of 
Assistant  Engineer  William  Martin. 


ALLOTMENT  OP   FUNDS. 


Augusta,  1885 $5,865.00 

July  10,  1886 12,015.00 

January  28,  1887 6,700.00 

July  1,  1887 12,355.00 

February  25,  1888 3,500.00 

July  11,  1888 18,015.00 

August  20,  1889 12,073.00 

May  14,  1890 2,000.00 

July  17,  1890 14,752.00 

October7,  1890 14,800.00 

July  10,  1891 10,338.00 

Julv21,  1892 11,831.48 

June  27,  1893 1,300.00 

July  22,  1893 12,253.82 

July  18,  1894 12,459.02 

May  25,  1895 450.00 

July  9,  1895 30,661.54 

July  28,  1896 15,531.67 


May  17,  1897 $1,200.00 

July  23,  1897 9,898.62 

November  20,  1897 400. 00 

July  26,  1898 9,620.71 

February  7,  1899 3,000.00 

June  24, 1899 1,200.00 

July,  19,  1899 23,459.69 

January  13,  1900 3,230.00 

June  18, 1900 45,000.00 

July  17,  1900 47,456.07 

February  26,  1901 2, 000. 00 

June  28, 1901 10,000.00 

July  18,  1901 42,630.54 

August  8, 1902 23,889.09 

July  20,  1903 65,107.65 


Total «484,892.70 


o  Of  this  amount  there  was  undrawn  or  deposited  $1,010. 
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ABSTRACT  OF  COMTRACT  IN  FOBCS. 


BuUdina  4S6  Unearfeet  of  movable  dam^  together  with  two  abutmerUi  and  two  piert,  on  the 
tUe  of  the  preienl  fixed  dam;  aUo  rebuilding  the  c 


back  channel,  Davu  Idand,  Ohio  River. 


apron  of  the  preMeni  fixed  dam,  at  the 


Contnctor:  The  Dr&vo  ContracUng  Company,  Pittsburg,  Pa. 

Rates:  Common  excavation,  75  cents  per  cabic  y<^»  common  fillinff,  75  cents  per 
cubic  yard;  stone,  $3  per  cubic  yard;  concrete,  $7.70 per  cubic  vard;  oak  timber  (i>er- 
manent),  $60  per  M  feet  B.  M.;  hemlock  timber,  $35  per  M  feet  B.  M.;  white  pine 
timber  (permanent),  $40  per  M  feet  B.  M.;  oak  sheet  piling,  $70  per  M  feet  B.  M.; 
cast  iron,  7}^cents  per  pound;  wrought  iron  and  steel,  7}  cents  i>er  pound;  bolts, 
nuts,  washers,  spikes,  eta,  7}  cents  per  pound;  rectangular  tile  pipe,  25  cents  per 
linear  foot 

Date  of  approval:  November  23,  1903. 

Date  of  beginning  work:  May  25,  1904. 

Date  of  expiration:  125  fair  working  days. 


Ctasfified  datement  of  expenditures  incurred  in  operating  and  care  of  the  Davis  Island  dam, 

Ohio  River,  during  the  fiscal  year  ending  June  SO,  1904. 


Item. 


SaUules  and  wagw 

If  tooellaiMoas  lapplies  and  ■enrloes 

If  itoellaneooa  repaln  to  lock  and  dam,  operating  machinery,  etc. 
Rebuilding  back  channel  dam 


Amount 


•»,74S.85 

2,M8.88 

6,884.10 

607.60 


Total 19,288.88 

! 

Chmmerce  passing  Davis  Island  dam,  Ohio  River,  during  fiscal  year  ending  June  SO,  1904. 


Packet! 

TowboatH 

Model  baigm 
GoalboatH... 


Flats. 

Rafti 

Mlnellaneona 

Ooal 

Iron  anditeel  prodncti 

Sand 

OraTal 

Lomber 

MaoeUaneoos 


Total. 


Number. 


896 

2,067 

66 

8,021 

4,480 

2,426 

80 

449 


12,944 


Tona.a 


8,156,184 

86,411 

8,600 

800 

17.228 

76.997 


8,289,215 


0  2,000  pounds. 


RKPORT  OP  MR.  WILUAM   MARTIN,  AmiffTANT  KNGINKBR. 

No  nnturaal  changes  or  repairs  were  necessary  in  the  movable  dam  daring  the  year, 
except  the  renewal  of  a  few  horses  and  wickets  in  the  weirs.  This  was  done  during 
the  several  periods  of  raising  the  dam. 

The  bear-trap  chate  continaes  to  perform  its  functions.  It  is  now  15  years  old  and 
the  timber  composing  the  gate  has  oecome  so  soft  that  re^rs  are  difficult  to  make. 
Nothinff  bat  a  oomptete  renewal  of  Uufl  part  of  the  dam  will  jastify  any  considerable 
ezpeodltore. 

nro  1904 ^168 
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The  lower  lock-gate  valves  were  changed,  balanced  butterfly  valves  being  enbeti- 
tuted  for  the  old  i^ves.  The  service  is  greatly  improve<:l  as  to  the  time  required  to 
make  a  lockase. 

The  steam  launch  Wenonah  continues  to  render  good  service  in  the  various  duties 
necepsary  in  operating  the  dam. 

During  the  year  a  cx>ntract  for  building  435  linear  feet  of  movable  dam  of  the  drum 
type  in  the  l>ack  channel  at  Davis  Inland  was  let  to  the  Dravo  Contracting  Com- 
pany, of  Pittsbun?,  Pa.,  under  date  of  October  17, 1903.  The  contractor  began  work 
March  21,  1904,  and  has  at  the  close  of  this  report  removed  complete  150  feet  of  the 
old  structure  and  dismantled  a  (^onsiderable  portion  of  the  balance.  No  useful  work 
except  excavation  has  yet  been  done.  The  quantity  of  work  accomplished  Ib  2,300 
cubic  yards  of  common  excavation. 

During  the  year  the  dam  was  rained  eight  and  lowered  seven  times,  the  greatest 
number  of  maiieuvers  in  a  year,  as  follows: 


Raised. 


July  16, 1903 

July  26, 1903 

September  5, 1903.. 
Octoberl4,1903... 
November  26. 1903 
December  6, 1903  . 

May  11,1904 

June  18, 1904 


Total 


July  19, 1903 

August  28, 1903 

October  9, 1903.... 
November  17, 1903 
December  4, 1903. . 
December  20, 1908. 
May  18, 1904 


Lowered. 


Time 
up. 


Dayt, 
4 

84 
85 
85 

8 
1.1 

8 
17 


Itf 
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CONSTRUCTION  OF  LOCKS  AND  DAMS,  NOS.  2-7,  INCLUSFVE,  OHIO 

RIVER  IN  PENNSYLVANIA. 


A  detailed  description  of  the  work  done  diirinjr  the  fiscal  year  end- 

g  June  3         

Engineers 


ing  June  30,  1904,  will  be  found  in  the  attached  reports  of  Assistant 
s  William  Martin  and  W.  II.  Chadboum,  jr. 


Mcnxey  Btatement. 

CONSOLIDATED. 

July  1,  1903,  balance  unexpende<l $1,079,580.04 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  workjs  of  improvement I $243, 094. 03 

For  maintenance  of  improvement 68, 188. 56 

311,282,59 

July  1,  1904,  balance  unexpended 768, 297. 45 

July  1,  1904,  outstanding  liabilitiea 7, 521. 46 

July  1,  1904,  l)alance  available 760, 775. 


July  1,  1904,  amount  covered  by  uncompletetl  contrkctn 464, 189. 27 

Amount  (estimated)  required  for  completion  of  existing  project 02, 393, 876.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  for  works  ^f  improvement,  in  addition  to  the  biEilance 

unexpended  July  1,  19W 2,393,376.00 

SubmiUed  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

a  On  December  5, 1903,  this  Office  submitted,  in  compliance  with  department  letter 
of  October  28,  1903,  revised  estimate  for  completion  of  Locks  and  Dams  3, 4, 5,  and  T, 
Ohio  River.  The  amount  stated  as  required  for  completion  of  existing  project  in 
money  statement  is  in  aooordanoe  with  the  revised  estmiate  so  submitted. 
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DAMS   NOB.  2,  3,  4,  AND  6. 

Jaly  1,  1903,  balance  unexpended $921,227.32 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $136, 662. 90 

For  maintenance  of  improvement 68, 188. 56 

203,851.46 


July  1,  1904,  balance  unexpende<i 717,375.86 

July  1,  1904,  outatanding  liabilities 3,604.68 


July  1,  1904,  balance  available 713,771.18 


July  1,  1904,  amount  covered  by  uncompleted  contracts 439, 442. 18 


'Amount  (estimated )  required  for  completion  of  existin;;^  project <>  1, 441, 376. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1904 1,441,376.00 

SuDmitted  in  oomplianoe  with  requirements  of  sundry  civil  act  of  June 

I    4,  1897. 

DAM    NO.  6. 

July  1,  1903,  balance  unexpended $144,620.82 

June  30, 1904,  amount  expended  during  ^scal  year,  for  works  of  improve- 
ment   102,681.57 


July  1,1904,  balance  unexpended 41,939.25 

July  1,  1904,  outstanding  lUbilitiea 1,927.78 


July  1,  1904,  balance  available 40,011.47 


July  1,  1904,  amount  covered  by  uncompleted  contracts 24, 000. 00 

DAM  NO.  7. 

July  1,  1903,  balance  unexpended $13,731.90 

Jane  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       4,749.56 


July  1,  1904,  balance  unexpended 8,982.34 

Jrfy  1,  1904,  outstanding  liabilities 1,989.00 


July  1,  1904,  balance  available 6,993.34 


Amount  ^estimated)  required  for  completion  of  existing  project 952, 000. 00 

.\mount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 952,000.00 

Suomitted  in  oomplianoe  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


a  On  Decembers,  1903,  this  office  submitted,  in  compliance  with  Department  letter  of 
Octol)er  28,  1903,  revised  estimate  for  completion  of  Locks  and  XJams  Nos.  3,  4,  5. 
and  7,  Ohio  River.  The  amount  stated  as  required  for  completion  of  existing  project 
in  money  atatement  is  in  aooordanoe  with  the  revised  estimate  so  submitted. 


2616   BEPOBT  OF  THE  CHIEF  OF  EVGHfEEBS,  U.   8.  ARMY 

APPROPRIATIONS. 

September  19,  1890,  constmction  of  Lock  and  Dam  No.  6 $260, 000 

Jniy  13,  1892,  construction  of  Lock  and  Dam  No.  6  and  parchaee  of  land 

for  No.  2 100,000 

Anguflt  1 8,  1894,  construction  of  Lock  and  Dam  No.  6 75, 000 

March  2,  1895,  construction  of  Lock  and  Dam  No.  6 150, 000 

June  3,  1896: 

Ck>nstruction  of  Lock  and  Dam  No.  6 25, 000 

Construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5  and  purchase  of 

sites  for  Nob.  3,  4,and5 30,000 

June  4,  1897: 

(Construction  of  Dams  Nos.  2,  3,  and  4 400, 000 

Construction  of  Dam  No.  6 300, 000 

July  1,  1898,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000 

March  3,  1899,  continmng  construction  of  Dams  Nos.  2,  3,  4,  and  5 400, 000 

June  6,  1900,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 595, 000 

June  13, 1902: 

Continuing  construction  of  Locks  and  Dams  Nos.  2,  3,  4,  and  5 100, 000 

Completing  Lock  and  Dam  No.  6 175, 000 

Construction  of  Lock  and  Dam  No.  7 23, 000 

March  3,  1903,  continuing  construction  of  Dams  Nos.  2,  3,  4,  and  5 300, 000 

Total 3,518,000 


ABSTRACT  OP  CONTRACTS   IN   FORCB. 

Drilling  test  holes  at  each  of  Dams  Nos.  ;?,  ^,  4,  and  5,  Ohio  River, 

Contractor:  The  Preslar-Crawley  Manufacturing  Company,  Cincinnati,  Ohio. 
Rates: 

Drilling  through  loose  material,  $2.50  per  linear  foot 

Drilling  into  rock,  $3.50  per  linear  foot. 
Date  of  approval : « 

Date  of  beginning  work:  May  15,  1902. 
Date  of  expiration:  90  fair  working  days. 

Dredging  at  Dam  No.  2y  Ohio  River. 

Contractor:  The  Evansville  Contract  Company,  Pittsburg,  Pa. 

Rate:  39  cents  per  cubic  yard. 

Date  of  approval:  October  11,  1902. 

Date  of  beginning  work:  October  31,  1902. 

Date  of  expiration:  100  fair  working  days  (extende<l  for  a  reasonable  period). 

Paring  slopes  on  esplanade  at  Lock  No.  ;?,  Ohio  River, 

Contractor:  The  Evansville  Contract  Company,  Pittsburg,  Pa. 

Rate:  $1.25  per  square  vard. 

Date  of  approval:  October  13,  1902. 

Date  of  beginning  work:  November  1,  1902 

Date  of  expiration:  50  fair  working  days. 

Dredging  near  Dam  No.  S^  Ohio  River. 

Contractor:  Monongahela  and  Western  Dredging  Company,  Pittsburg,  Pia. 
Rates: 


Dredging,  33  cents  per  cubic  yard, 
ieposited  be 
Date  of  approval:  June  17,  1902. 


Material  deposited  behind  land  wall  at  Lock  No.  3,  22  cents  per  cubic  yard. 


Date  of  beginning  work:  July  21,  1902. 


ly 

Date  of  expiration:  March  21,  1903  (extended  for  a  reasonable  period). 

o  Emergency. 
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Cbnttmcting  SOO  feei  of  Chanoine  dam  and  Us  proUdion  crib  at  Dam  No,  4i  Ohio  River, 

and  for  modification  of  cofferdam. 

Contractor:  iGtna  Constraction  Company,  Wheeling,  W.  Va. 

Rates,  orifi^nal  contract:  Cofferdam,  $15  per  linear  foot;  round  piling,  30  cents 
per  linear  foot;  sheet  piling,  35  cents  per  linear  foot;  common  excavation,  40  cents 
per  cubic  yardj  rock  excavation,  $1  p^r  cubic  yard;  bolt  holes,  50  cents  per  linear 
loot;  stone  flllmg,  $2.50  per  cubic  yard;  gravel  filling,  SO  cents  per  cubic  yard; 
esplanade  filling,  35  cents  per  cubic  vard;  concrete  masonrv,  $3.50  per  cubic  yard; 
oak  timber  (permanent),  $45  per  M  feet  B.  M.;  hemlock  timber  (permanent), 
$25  per  M  feet  B.  M.;  cast  iron,  4  cents  per  pound;  wrought  iron  and  steel,  4  cents 
per  pound;  bolts,  nutis,  washers,  spikes,  etc.,  4  cents  per  pound;  wrought-iron  pipe, 
S-inch  diameter,  50  cents  per  linear  foot;  wrought-iron  pipe.  4-inch  diameter,  50  cents 
per  linear  foot  Channel  dredinng  and  bank  protection:  Channel  dred^ng,  30  cents 
per  cubic  vard;  round  piling,  SO  cents  per  linear  foot;  oak  timber,  $&  per  M  feet 
b.  M.;  bolts,  nuts,  washersi  etc.,  4  cents  per  pound;  stone  fillinff,  $2  per  cubic  yard. 

Rates,  supplemental  contract:  For  so  much  material  as  woula  be  required  to  con- 
struct a  cofferdam  12  feet  wide  and  15  feet  high  (these  being  the  average  dimensions 
of  the  cofferdam  provided  for  in  the  original  contract) ,  $15  per  linear  foot;  for  aJ^ 
material  in  place  in  excess  of  the  amount  required  to  construct  a  cofferdam  12  fee* 
wide  and  15  feet  high,  hemlock  timber,  $45  per  M  feet  B.  M. ;  bolts,  nuts,  end  washers. 
6  cents  per  pound;  gravel  filling,  $1.15  per  cubic  yard. 

Dates  of  approval: 

Original  contract,  July  18,  1901. 
Supplemental  contract.  May  26,  1902. 
Aaditional  supplemental  contract,  June  2,  1904. 

Date  of  beginning  work:  Original  contract,  September  20,  1901. 

Date  of  expiration: 

Original  contract,  250  fair  working  da  vs. 
Supplemental  contract,  60  additional  aays. 

Building  about  400  feet  of  Chemoine  dam  {excepting  the  movable  parts) ,  comptete^for  nam- 

gable  pass  of  Dam  No,  5,  Ohio  River, 

Contractor:  Robert  A.  Cummings,  Pittsbuiv,  Pft. 

Rates:  Hemlock  timber,  $35  per  M  feet  B.  M.;  oak  timber,  $70  per  M  feet  B.  M.; 
sheet  piling,  $50  fter  M  feet  B.  M.;  round  piling,  50  cents  per  linear  foot;  stone  fill- 
ing, $i.50  per  cubic  vard;  common  filling,  50  cents  per  cubic  yard;  common  excava- 
tion. 50  cents  per  cubic  yard;  iron  and  steel,  4  cents  per  pound;  wire  rope,  7  cents 
per  linear  foot;  wire-rope  clips,  30  cents  each;  iron  pipe,  2-inch,  35  cents  per  linear 
loot;  iron  pipe,  3-inch,  60  cents  per  linear  foot;  iron  pipe,  4*iQch|  80  cents  per  linear 
foot;  concrete,  $7.50 per  cubic  yard. 

Date  of  approval:  September  18,  1902. 

Date  of  beginning  work:  November  18,  1902. 

Date  of  expiration:  200  fair  working  days. 

Building  Itm  masonry  piers  and  south  shore  abutment  of  Dam  No,  tf,  Ohio  River. 

Contractor:  The  Rvansville  Contract  Company,  Pittsburg,  Pa. 

Rates:  Brick  masonry,  $15  per  cubic  yara;  coping  masonry,  $20  percnbic  yard; 
ashlar  niasonnr,  $12.50  per  cubic  yard;  (iimension  stone,  $20  per  cooic  yard;  com- 
mon filling,  65  cents  per  cubic  yard;  common  excavation,  65  cents  per  cubic  yard; 
iron  and  steel,  5  cents  per  |x>und;  iron  pipe,  3-inch,  75  cents  per  linear  foot;  iron 
pipe,  4-inch,  $1  per  linear  foot;  concrete,  $7.50  per  cubic  yard;  for  stone  furnished 
i>y  tlie  Unite<l  States,  $10  per  cubic  yard,  and  for  cement  furnished  by  the  United 
States,  $1.75  per  barrel,  soall  be  deducted  from  moneys  due  dir  to  become  doe  the 
contractor. 

Date  of  approval: A 

Date  of  beginning  work:  October  20,  1902. 

Date  of  expiration:  60  fair  working  days  (extended  for  a  reasonable  period). 


^  Kmeiigency. 
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i^urrtUhhif/  AU/im  Pf/rilfirul  cement  ftrr  Dami  No$.  4  ^^nd  6,  Ohio  River. 

(UniinwUif'.  Si\im  l'ortliin«]  (Vrnifrit  Oniiijuny,  New  York,  N.  T. 
MmU^',  V.  It.  \h  ramf  U'Kiorivillif,  I'li,,  $2.'M  per  barrel;  f.  o.  b.  cars,  Merrill,  Pa., 
|'^.;H  |Mir  littrml. 

l>MUiofN|>|irovttl;  May  15,  HM)3, 

l>ii(4i  of  U^iiiiiifiK  work:  15  duvH  afU^r  date  of  order. 

Datiiof  iix|flrttUoii:  DiMumiUfr  .H,  1903. 

hSiniUhinf/  all  thf  luicrmiry  IttlMfTf  inaierialf  and  applianceSf  and  comtnicting,  ereeiing  in 
placff  and  (unnplHing  ivxt  Hied  lock  gatem  at  lA)ck  6,  Ohio  River, 

(;iiiitrui'tor:  INniti  HridK<i  <^>in|)any,  lieaver  FbUh,  Pa. 

liMht:  tMS.m)  for  thn  two  kuU^h. 

hMluof  ii|i|irovul:  July  12,  hN)3. 

DmUi  (if  iHiKliiiiiiiK  work:  July  IH,  WHYX 

Dntit  of  nxplnttion:  July  IH,  IfKM. 

lUtiltlinf/  a  puunr  hotur^  except  foundat'umi  at  Dam  No.  6,  Ohio  River. 

Oo»tnMit4»r:  Tho  W.  W.  WootlC^cHuimiiv,  Wheeling,  \V\Va. 

Hato:  llft.mH). 

l>a(o  of  apprttviil:  July  U,  \\¥M\. 

\h\\fM\t  \H^\i\\\U\)i  ysiivk:  Augunt  14,  UKKl 

l>aUtof  (^xplrtit U»u:  tH)  fair  working  da vh. 

lUtililinu  tuHi  ItH'k'i'refHrrti*  houme*^  e.ViT^4  /oundationtf  at  Dam  No,  6^  Ohio  River,  near 

Mrrrill,  J\i, 

i\»u!raclor:  T.  J.  WilUauw.  littubuiy,  Ihi. 

Uati^:  $^.(171  for  t>aoh  building:  $H()iori*ach  of  tivo  mantels,  gratee,  and  hearths  for 
iHirh  bourne 

mto  of  approval:  S<«ptomU«r  •**•«  UK>M. 
mto  \4  in^inniug  work:  iVtoU^r  14,  19i)3. 
mtoof  vxplration:  Mar\'h  14,  19lV|« 


Huitihng %kiK*ut  t^K>jVti  ihamnne  dam  for  mnigabU pas$^  Dam  No,  S,  Ohio  Bk 

l\uitrai*tor:  Tho  KvaiwvilW  iVntraet  Company,  Parkersborg,  W.  Va. 

UhU-m:  Kxi'avaUon.  M>  wnt^  iht  cubic  >'ar\f;  hemlock  timber,  $50  per  M.  feci 
II.  M. ;  \^»k  timUT.  |7\)  |ht  M.  ftvt  R  M.;  Vvucrete,  $9  per  cubic  yard;  atone  filliii|r 
IcribK  fit  iH*r  cuWc  varvl;  *toiH*  t^Uiuit  v^low  crib^,  |5J  per  cfi6ie  T«rd: 
mUiig  vcrib^  N>  iVuU  |^r  cuWc  yard:  cvmimon  tilling  i above  dam 5,  15 
\'ubic  >ar\l;  v*a!*l  irv»u»  t»  vvut^  i»er  |K>aml:  im\liuui  steel.  6  cent?  per  poond; 
i«j{  sUvl.  t^  vvntsi  ^vr  |khiik1;  J}-iuch  galvanixevl-irvni  pipe.  75  cents  ner  fi 


4  iuch  ^aKanuwlirv^ii  piiv.  $1  |vr  Uiwar  toot;  ^theet  pdin^.  |^  per  M.  foel  &  M. 
l^lt"  v't  apprv^val    iVtv»Wr:r7»  lAV^ 
l^lc  \*l  tHViuukUjc  >*v*rk:  Juuv  A\  I  AM. 
l^tv  v^i  c\^^iratiou>  1«>  tatr  working  vlay:^ 

V  \»m  hfe^^or  -    Kt ita  V.Vnert ructio«  Com pany .  \V heeiinic^  W .  Va. 

K:iicc^:  v\^K'rv<v»  $7.7^  (vr  cubic  yar^l:  cv>(,4ng  :((L'Qe  in  piaLV.  13  per  cubii:  yard. 

iHttv  v»t  N-<itiuktt|C  work    vVtober  il\  19I.KJ. 
IHitv  s»i  c\j»4n*tK»ij.  A»  aiir  >*ork:u^  day^ 

t'fiu.tiig  jtih/tU  ^AH/  '(/««£(«   Hi/r^'  jr  \m^  /t  '^pf*tp  liimt;  vi  Ujck  rhtnnit^  U  Ltfdt  Xh.  ^ 

v\stt¥ifccior:  .Kltsa  Coujrtrucucu  Ccui^^uy.  Wbeviiag;,  W.  Va^ 

ICuU;-  51  to  per  ton. 

IWv^^i  .ipptvvai     * 

tVtv  ^»i  "Xicttiuiiiic  >*ork.  v.Va«Oer  i?.  IsARJ. 

LWv  oi  cxmrauvu.  Nov^rmber  '  \  l*^fijw 

4  £ut«f(^acy. 


APPENDIX   E  B — BEPORT   OF   MAJOB   8IBEBT.  2519 

Building  376  fed  of  Chanoine  dam  and  a  b<ar-trap  dam  109  feel  4  inches  wide^  Ihim 

No.  f ,  Ohio  River. 

Contractor:  £.  Brown  Baker,  Pittebui^,  Pa. 

Kateu:  Excavation,  90  centfl  per  cubic  yard;  hemlock  timber,  $60  per  M  feet  B.  M. ; 
oak  timber,  $65  per  M  feet  B.  M. ;  white  pine  timber,  $60  per  M  feet  B.  M. ;  cast  iron, 
5  cents  per  pound;  medium  steel,  6  cents  per  pound;  bolts  and  washers,  4  cents  per 
pound;  concrete,  $7.25  |)er  cubic  ^ard;  reenforcing  steel,  Scents  per  pound;  stone 
filling  (crib),  $3  per  cubic  ^ard;  nprap  stone,  $3.50  ner  cubic  yard;  common  filling, 
40  cents  per  cubic  yard;  drift  bolts,  4  cents  per  pouna;  3|-inch  galvanized-iron  pipe, 
50  cents  per  linear  foot;  4-inch  gal vanized-iron pipe,  OOxents  per  linear  foot;  orick 
paving,  $4  per  square  yard;  block-stone  paving,  $4  per  square  yard;  sheet  piling,  $70 
per  M  feet  B.  M. 

Date  of  approval:  February  .13,  1904. 

Date  of  l)eginning  work:  April  17,  1904. 

Date  of  expiration:  April  17,  1906. 


RBPORT  OP  MR.    WILLIAM   MARTIN,    ASSISTANT  SNGINBXR. 

Dam  No.  2. — The  contracts  in  force  at  this  site  are  paving  the  slopes  on  the  espla- 
nade and  dredging  a  channel  200  feet  wide  and  4,000  feet  in  length,  both  under  con- 
tract with  the  Evansville  Contract  Company;  also  building  376  ^t  of  Chanoine  dam 
and  a  bear  trap  102  feet  4  inches  wide,  under  contract  with  £.  Brown  Baker.  No 
work  has  l)een  done  during  the  year  on  the  contract  for  paving  the  esplanade  slopes, 
for  the  reason  that  the  gravel  filling  to  the  grade  lines,  as  required,  has  not  yet  been 
completed. 

The  contract  for  dredging  the  channel  to  the  extent  of  90,000  cubic  yards  of  exca- 
vatk»n  is  still  in  progress.  Sixty-one  thousand  six  hundred  and  ninety -eight  cubic 
yards  of  the  90,000  nave  been  performed.  Thirty-five  thousand  cubic  yards  of  the 
total  quantitv  were  required  to  be  deposited  on  the  esplanade,  22,000  cuoic  yards  of 
which  have  been  so  delivered. 

The  contract  with  £.  Brown  Baker  is  for  200  feet  of  Chanoine  dam  for  the  navi- 
gable pass,  102  feet  4  inches  of  bear-trap  dam.  with  2  piers  and  176  feet  of  weir  with 
a  masonry  abutment  Work  was  commenced  on  this  contract  in  May.  Two  hun- 
dred and  sixt^  feet  of  the  abutment  crib  have  been  sunk  into  position,  and  the  prin- 
cipal excavation  for  the  weir  and  bear  trap  has  been  made. 

The  materials  furnished  and  placed,  and  work  done  during  the  year,  were  an  follows: 

Common  filling cubic  yards. .    2, 000 

Drif tbolts  ..t. pounds. .    4, 000 

Excavation cubic  yards. .  10, 600 

Hemlock  timber feetB.  M..  84,000 

Dam  No.  S. — The  contracts  in  force  at  this  site  are:  Dredging  a  channel  300  feet 
wide  and  about  5,000  feet  in  length;  the  removal  of  the  reef  left  between  the  neW 
and  old  channel  (both  these  contracts  were  with  the  Monongahela  and  Western 
Dredgbw Company);  the  building  of  a  pile  and  timber  guard  to  aid  ascending  boats 
during  low  wuer,  bv  the  Jutte  &  Foley  Company;  and  ouilding  600  feet  length  of 
Chanoine  dam,  by  the  Evansville  Contract  Company. 

The  contract  for  the  300-foot  channel  has  been  completed.  Five  hundred  and 
eighty-five  and  ninety -four  hundredths  cubic  yards  of  material  were  removed  during 
the^ear.  The  total  amount  of  material  removed  under  this  contract  was  134,723.22 
cubic  yards. 

The  reef  lying  between  the  old  and  new  channel  was  removed  by  the  same  com- 
pany onder  oral  agreement  Forty-six  thousand  and  sixty-nine  and  ninety-two 
nundredtha  cubic  yards  of  material  were  removed. 

The  pile  and  timber  guard  lacks  two  oowniti  of  timber  facing  to  complete. 

The  building  of  600  feet  of  Chanoine  dna  was  commenced  in  the  fall  of  1903,  but 
owinff  to  the  Tateoea  of  the  season  the  contcactor  failed  to  successfully  sink  the 
founoation  crib.  It  was  carried  awav  by  a  riaa  in  the  river.  No  useful  work  has 
been  accomplished,  as  the  trench  for  the  'foondalioQ  crib  filled  up  during  the  winter. 

Aim  No.  4* — ^Tlie  ooatimcts  in  force  during  the  yaar  at  this  site  were  with  the 
iEtna  Construction  Company  for  building  SODieet  of  Chanoine  dam,  and  the  Prealar- 
Oimwlay  Ma&ofacturiiig  Oompany  for  boring  test  holes. 
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Of  the  former  contract,  bat  250  feet  of  dam  was  bnilt;  and  by  additional  mpiple- 
mental  articles  of  agreement  it  was  mutually  agreed  to  terminate  said  contract  with- 
out prejudice  to  either  party,  the  United  States  purchasinff  material  from  the 
contractor,  such  as  timber,  riprap  stone,  and  iron  for  the  movable  parts  of  the  dam. 

The  materials  furnished  and  placed  and  work  done  by  the  contractor,  under  the 
original  contract,  were  as  follows: 

Sheet  piling linear  feet. .  984 

Round  piling do 4, 237 

Common  excavation cubic  yards. .  606 

Concrete  masonry do 1, 690 

Oak  timber  (permanent) feet  B.  M. .  139, 820 

Hemlock  timoer do....  1,428 

Stone  filling * cubic  yards. .  2, 442 

Gravel  filling do 670 

Cast  iron pounds..  47,087.8 

Wrought  iron  and  steel do 7, 474 

Bolts,  washers,  etc do 27,117.76 

Wrought  iron  pipe,  3-inch linear  feet. .  295 

Wrought  iron  pipe,  4-inch do. . . .  146. 5 

Materials  furnished  and  cU'livenHl  under  additional  supplemental  agreement: 

Oak  timber feet  B.  M..  102,941 

Cast  iron pounds. .    86, 300 

Bolts  and  nuts do 38,604 

Wrought  iron  and  steel do 38, 600 

Riprap  stone tons. .      1, 200 

Six  test  holes  were  drilled  at  the  site  of  the  abutment  on  the  left  shore  by  the 
Preslar-Crawley  Manufacturing  Company. 
Both  these  contracts  have  been  completed. 


RBPORT  OP   MR.  W.  H.  CHADBOURN,  JR.,  ASSISTANT  XNGINSER. 

Dam  Xo,  5. — At  the  beginning  of  the  fiscal  year  the  masonry  of  the  lock  was  com- 
pleted, but  the  land  and  river  walls  and  a  short  leneth  of  the  lower  guide  wall  were 
undenuined  in  places,  and  the  land  wall  had  settled  and  buleed  outwud  for  about 
150  feet  of  its  length.  The  cofferdam  around  400  feet  of  the  dam  was  built,  but  the 
lower  arm  had  washeil  away,  as  ha<l  also  the  filling  from  the  outer  arm. 

During  the  fisi'al  vear  tlie  lock  walls  were  repaired,  and  the  lock  chamber  was 
thoroughlv  protected  with  riprap.  This  work  was  done  principally  by  hired  labor 
and  use  of  United  States  plant,  the 


le  concrete  work  and  placing  of  ripn4>  l^^uig  done 
under  contract. 

.  The  damaged  portion  of  the  land  wall — about  150  linear  feet — was  removed  and 
the  dt'^bris  excavated  to  —18  feet,  involving  the  removal  of  about  6,000  cobac 
yards  of  material  from  behind  the  old  wall  and  1,300  cubic  yards  of  damaged  con- 
crete. This  material  was  utilized  to  fill  up  the  lock  area  at  upper  end.  A  crib  16 
ftvt  wide  was  then  built,  up  to  —5  feet,  and  carefully  filled  and  packed  with  frravid; 
on  top  of  this  a  concrete  wall  was  constructed,  and  tne  old  coping  replaced.  About 
6,000  cubic  yards  of  gravel  were  then  placed  behind  the  wall. 

The  river  wall  was  found  to  be  entirely  undermined  for  a  length  of  50  feet.  Aboot 
4  feet  of  the  concrete  foundation  had  separated  from  the  rest  of  the  wall  and  had 
fallen  into  the  hole  scoureil  under  and  around  the  wall,  leaving  a  clear  space  of  from 
2  to  4  feet  entirelv  under  the  wall.  Heavy  oak  supports  were  placed  under  the  wall 
and  wedsed  tightly,  and  the  remaining  space  was  carefully  filled  and  rammed  with 
stone.  Thin  concrete  walls  were  then  constructed  on  both  sides  of  the  river  wall 
along  the  damaged  part,  extending  above  the  break,  and  then  large  quantitice  of 
pure  cement  grout  were  poured  into  the  basin  thus  provided.  This  was  continued 
until  the  space  would  take  no  more,  about  700  barrels  of  Portland  cement  being  used 
in  the  operation.  This  work  was  very  expensive  owing  to  the  larce  quantity  of  water 
that  haa  to  be  pumpeil,  the  temporary  platforms,  etc.,  that  had  to  be  bmlt  toeap- 
port  the  machinery,  and  the  numerous  cofferdams  and  bulkheads  that  had  to  be 
coostructed  to  isolate  certain  parts.    The  season  was  a  most  trying  ooe  for  this  land 
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of  work,  nanieroas  freehetB  at  frequent  intervals  flooding  the  cofferdams  and  damag- 
ing the  work  in  unfinished  condition. 

The  lower  guide  wall,  near  the  sate  recess,  was  repaired  in  December,  1903,  by 
ramming  concrete  between  the  settled  portion  and  the  part  that  was  intact 

While  the  lock  was  pumped  out,  it  was  thought  advigable  to  riprap  the  entire  lock 
floor  with  heavy  riprap  to  prevent  damage  in  the  future.  Four  thousand  and 
twenty-three  tona  of  riprap  were  purchased  oy  the  United  States  and  placed,  under 
contract  with  the  .Etna  Construction  Company,  dated  October  27,  1903. 

After  8uspen«iim  of  the  contract  work  on  the  dam  for  the  season,  the  United  States 
pumped  out  the  lock  to  complete  the  riprapping,  and  the  water  in  the  dam  cofferdam 
was  thereby  lowered  to  —  3  feet,  with  the  stage  in  the  river  about  -f  6  feet.  This 
showed  conclusively  that  the  efforts  to  stop  the  leak  under  the  river  wall  were  not 
successful.     It  is  thought  that  the  wall  is  secure. 

The  cost  of  these  repairs  was  as  follows: 

Lock  chamber,  riprapping,  filling,  etc |22, 432. 34 

River  wall,  underpinned 13, 053. 44 

Land  wall,  150  feet  rebuilt 31,460.94 

Lower  guide  wall,  fiO  feet  underpinned 1,241.84 

Total 68,188.56 

The  heavy  cost  of  pumping,  cofferdams,  bulkheads,  etc.,  was  proportioned  between 
these  heads,  as  well  as  the  high  cost  of  the  2,519  cubic  yards  of^heavy  riprap  dumped 
along  the  walls  and  in  the  lock  chamber  during  winter  of  1902-3  to  prevent  further 
damage,  after  the  injurv  was  first  discovered,  the  cost  of  which  was  $8,575. 55,  as 
stated  in  report  for  fiscal  year  1903. 

A  small  retaining  wall  was  built,  running  from  the  end  of  lower  recess  to  the  bank, 
at  an  expense  of  $816.09,  in  order  to  arrest  further  erosion,  and  it  has  served  its  pur- 
pose admirably. 

Work  on  the  400  linear  feet  of  substructure  of  Chanoine  dam  was  continued  under 
contract  with  Robert  A.  Cummings,  dated  August  16,  1902.  On  account  of  loss  of 
part  of  the  cofferdam,  during;  winter  of  1902-3,  this  work  was  greatly  delayed,  and 
after  the  cofferdam  was  repaired  work  was  stopped  several  times  by  freshets. 

The  repairs  to  cofferdam  which  were  under  way  at  close  of  last  fiscal  year  were 
completed  Septemlier  1,  1903,  and  pumping  commenced  September  7.  Work  on 
permanent  structure  commenced  October  2,  1903,  and  continued,  with  more  or  less 
mterruption,  until  November  17,  1903,  when  work  for  the  season  was  suspended  on 
account  of  high  water. 

Following  is  a  list  of  materials  plai'ed  and  excavation  done  during  al)ove  perio<l : 

Hemlock  timber feet  B.  M..  75,604.1 

Oak  timber do 486.0 

8h«H«t  piling do 27,586.0 

Round  piling linear  feet . .  601 . 5 

Stone  flllinff crubic  yards. .  2, 237. 2 

Common  filling do 8, 934. 5 

Common  excavation do 2, 720. 3 

Iron  and  steel pounds. .  67, 652. 8 

Inm  pipe,  3-inch linear  feet. .  180. 0 

Iron  pipe,  4-inch do 90. 0 

Concrete cubic  yards. .  1, 596. 0 

The  cofferdam  was  not  damaged  to  any  extent  during  the  winter  of  1903-4.  About 
2,000  cubic  yards  of  heavy  riprap  were  plactnl  above  the  lower  arm  to  protect  it 
during  the  winter  floods. 

At  close  of  the  fiscal  year  the  cofferdam  was  pumfHHl  out  to  —9  feet,  and  some 
work  of  excavation  was  in  progress.  No  work  on  {)ermanent  structure  has  l)een 
done  thus  far  this  season. 

The  temporary  i^offenlams  have  been  placed  at  both  ends  of  the  lock,  and  the  lock 
has  been  pumped  out  by  the  United  States.  It  was  dcenie<l  unwise  to  subject  the 
injured  river  wall  to  the  strain  which  would  come  on  it  by  pumping  out  liie  dam 
coffer.  While  the  lock  is  unwatered  the  riprap  will  be  more  carefully  placed,  and 
the  pipes  will  be  laid  in  power  conduit. 

Dam  No,  6, — At  the  beginning  of  the  fiscal  year  the  masonry  of  the  lock,  600  linear 
feet  of  navigable  |)ass  (Chanoine  type),  two  bear-trao  weirs  of  120  feet  span  each 
were  completed;  one  weir  of  120  feet  span  of  A-frame  oam  was  practically  completed, 
and  the  abatment  was  built  up  to  about  sill  level  only. 
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The  contract  with  the  Evansville  CoDtract  Company,  dated  September  20, 1902, 
for  the  completion  of  two  pliers  and  abutment,  was  completed  January  9,  1904. 
Under  this  contract  the  following  materials  were  placed  during  the  fiscal  year: 

Brick  masonry cubic  yards. .  13.  S 

Coping  masonry .  - dp 62. 7 

Asnlar  masonry do 147. 3 

Dimension  stone do 76. 0 

Common  filling do 1 ,  703. 4 

Common  excavation  (removed) do 1, 029. 9 

Iron  and  steel pounds  . .  940. 7 

Iron  pipe,  3-inch linear  feet. .  25. 7 

Iron  pipe,  4-inch do 43. 9 

Concrete cubic  yards . .  397. 7 

Power  house  was  built  under  contract  with  the  W.  W.  Wood  Company,  dated 
May  29, 1903,  for  $15,890,  being  completed  January  7,  1904. 

1^0  lockkeepers'  houses  were  built  under  contract  with  T.  J.  Williams,  dated 
September  4, 1904,  for  $5,821  each.    They  were  completed  March  31,  1904. 

The  necessary  machinery  was  installed  in  the  power  house,  including  boiler  and 
sur  compressor.  The  lock-gate  engines,  gate-operating  machinery,  valve-operating 
machinery  for  lock  and  bear  traps  were  all  installed  and  all  necessary  connections 
were  practically  made.  The  maneuvering  boat  was  completed  during  the  year,  and 
all  necessary  machinery  installed  in  it 

Construction  of  the  lock  gates,  under  contract  with  the  Penn  Brid^  Company, 
dated  June  6, 1903,  was  commenced  in  March,  1904,  and  the  work  was  still  in  progreas 
at  close  of  fiscal  year.  The  upper  gate  was  practically  completed,  except  painting 
and  decking,  ana  the  lower  gate  is  all  in  puu%,  but  is  not  riveted.  Valves  ana 
screens  are  not  placed  and  not  painted  final  coat.  This  contract  expires  August  2, 
1904,  and  it  is  probable  that  both  gates  will  be  completed  by  that  time. 

As  soon  as  the  gates  are  completed  it  is  contemplated  to  raise  the  dams  and  put  the 
lock  in  operation,  which,  it  is  expected,  will  be  attempted  in  latter  part  ot  July. 
The  A-frame  dam  was  left  up  last  winter,  it  being  evident  that  it  would  oe  so  covered 
with  sand  and  debris  that  it  would  be  impossible  to  raise  the  structure  without 
removing  the  debris  at  considerable  expense.  A  large  sand  bar  lies  just  above  this 
weir,  ana  it  will  have  to  be  dredged  out  before  the  A-frame  dam  can  possibly  work 
satisfactorily. 

The  work  yet  to  be  done  at  this  lock  and  dam  consists  of  grading  and  paving  the 
lock  yard,  completing  the  riprapping  on  abutment  side  of  river,  dredging  a  Tai^ 
bar  at  head  of  lock,  purchasing  site  and  building  a  dam  tender's  dwelling,  placing 
iron  covers  for  gate  recesses,  erecting  electric-light  plant,  and  placing  cement  walks, 
gutters,  curbing,  etc 

Dam  No,  7. — The  site  of  Dam  No.  7  is  in  Pennsylvania,  36.5  miles  below  Pittsboig, 
Pa.    The  lock  is  to  be  located  on  the  left  bank  of  the  river. 

The  major  portion  of  the  lock  site  has  been  finally  acquiriMl.  One  small  plat  on 
the  lock  Bide  and  the  land  on  the  abutment  side  have  been  condemned,  but  the  titles 
are  not  yet  vested  in  the  United  States. 

A  total  of  20.64  acres  (measuring  to  low  water)  has  been  acquired  or  condemned 
for  this  site — 17.76  acres  on  the  lock  side  and  2.78  acres  on  abutment  side — ^at  a  total 
ooet  of  $3,814.  A  larse  portion  of  the  land— about  5}  acres — is  above  extreme  flood 
stage  of  the  river,  and  makes  an  admirable  site  for  construction  purposes  and  for  ose 
afterwards. 

The  lock  plans  have  been  completed,  ready  for  advertising  as  soon  as  authority  is 
given  by  Congress  to  proceed  with  the  work. 


E  E  7. 


GONBTRUOnON  OF  LOOKS  AND  DAMS  AT  HEKR  ISLAND,  .\BOVE  HEAD 
OF  8IX-MILE  ISLAND,  AND  AT  SPRINGDALE,  ALLEGHENY  RIVER. 

*^  description  of  the  work  done  during  the  fiscal  j'car  end- 
I  IflMy'wUl  be  found  in  the  attach^  report  of  A.sHistant 
W.Ama. 


APPENDIX   E  E REPORT   OF   MAJOR   8IBERT. 


2528 


Money  statement. 

July  1,  1903,  balance  unexpended $320,279.11 

June  30, 1904,  amount  ezpendeil  during  Hscal  year,  for  works  of  improve- 
ment   147,010.00 

July  1, 1904,  balance  unexpen<led 1 73, 209. 11 

July  1, 1904,  outstanding  liabilities ! 644.43 

July  1, 1904,  balance  available 172,«24.68 

July  1, 1904,  amount  covered  by  uncompleted  contracts 160, 468. 18 

Amount  (estimated)  required  for  completion  of  existing  project (o) 


APPROPRIATIONS. 


AagQ8t6,1886 $37,500 

August  11, 1888 86,000 

September  19,  1890 35,000 

July  13,  1892 40,000 

August  18, 1894 40,000 

Jane3,1896 50,000 


June4, 1897 $350,000 

July  1,  1898 300,000 

March  3,  1901 126,000 

June  28, 1902 118,500 

Total. 1,132,000 


ABffTRACT  OF  CONTRACTO   IN   FORCX. 


Oimttrueimg  two  lockt  and  dams  on  AUeafteny  Riifer  at  Six-mile  Island  {No,  £)  and  (U 

Springdale  (No.  S),^ 

Contracton:  Sloan,  Mcllvain  &  Ott  Bros.,  Allegheny,  Pa. 

Lock  and  Dam  No.  3. 

Rates:  Orifpnal  contract  Lock  and  abutment  Grubbing  and  clearing,  $142; 
earth  excavation,  12  cents  per  cubic  yard;  hard  pan  excavation,  75  cents  per  cubic 
jrard;  rock  excavation,  $l./5  per  cubic  yard;  embankment$2.19  per  cubic  yard;  con- 
crete of  natural  cement  $4.18  per  cubic  yard;  concrete  of  Portland  cement,  $5.57  per 
cubic  yard;  stone  filling;  in  crips,  $1  per  cubic  yard;  stone  paving  of  cribs.  $1.10  per 

auare  yard;  stone  paving  of  river  bank,  $1.40  per  souare  yard;  white  oak  in  gates, 
7  per  M  feet  B.  M. ;  white  oak  in  ouoins  and  sills,  $60  per  M  feet  B.  M. ;  white  oak 
in  cnba,  abatmenta,  and  gate  spars,  $44  per  M  feet  B.  M.;  hemlock  in  cribs,  $19.50 
per  M  feet  B.  M.;  button-head  driftbolts  in  cribs,  lA  cents  per  pound. 

Rates:  Oris^nal  contract  Dam.  White-oak  timber,  $30  per  M  feet  B.  M.;  hem- 
lock timber,  $19.50  per  M  feet  B.  M. ;  white-oak  sheeting  on  nack  of  dam,  $28  per  M 
feet  B.  M.;  riprap  wone  filling,  $1.07  per  cubic  yard;  button-head  driftbolts,  l]'.  cents 
per  poond;  dreduiitf,  foundation,  16.oents  per  cubic  yard;  refilling  for  dam^  15  cents 
per  cubic  yard;  GHktngof  dam,  15  cents  per  cubic  yard;  hemlock  piles  m  place, 
f4.S2  each;  hemJarik  abeeting  and  scantling,  in  foundation,  $16  per  M  feet  B.  M. 

Rates:  SupplHHDtal  oontnct,  covering  additional  work  at  the  following  prices: 
Oak  piles,  $84t«urh;  white-oak  lumber.  $40  per  M  feet  B.  M.;  hemlock  lumber, 
$27.60  per  M  isai  B.  M.;  button-head  driftbolts,  3  cents  per  pound;  protection  stone 
below  dam,  $2.25  per  cubic  yard;  riprap  stone  filling,  if  any,  $1.20  per  cubic  yard; 
gravel  filling  in  dam,  SO  oentB  per  cubic  yard. 

« In  report  printed  in  Hook  Document  No.  371,  Fifty-seventh  Conffress,  first  ses- 
sion, it  was  eaomaied  that  die  completion  of  this  project  would  cost  $148,732  more 
than  tbe  limiting  cost  fixed  hf  ConiRess. 

*Bt  aapplemental  contiact  dated  November  29.  1901,  approved  by  Secretary  of 
War,  December  13, 1901,  this  contract  was  abrogated  so  far  as  it  pertained  to  lock  and 
dam  At  8ix*mil6  laiand  (No.  2). 
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Date  of  approval: 

Origiiial  contract,  July  8,  1897. 

Sapplemental  contract,  July  13,  1901. 
Date  of  Deginning  work:  May  25,  1898. 
Date  of  expiration:  September  26,  1901  (extended  for  a  reasonable  period). 

Building  a  locky  two  guide  waUs^  «  guard  crib,  and  abutment  for  dam  at  Six-mile  Idand, 

Allegheny  River, 

Contractor:  The  Dravo  CJontracting  Orapany,  Pittsburg,  Pa. 

Rates:  Rock  excavation,  $1.10  per  cubic  yard;  hard-pan  excavation,  $1.10percQbic 
yard;  gravel  excavation,  $1.10  per  cubic  ^ard;  concrete,  $7.10  per  cubic  yard;  oak 
timber,  $62  per  M  feet  B.  M. ;  nemlock  timber,  $46.50  per  M  feet  B.  M. ;  stone  bal- 
last, $3.10  per  cubic  yard;  paving,  $4.65  per  square  yard;  driftbolts,  5  cents  per 
pound. 

Date  of  approval:  January  8,  1903. 

Date  of  beginning  work:  April  1,  1903. 

Date  of  expiration:  Novemoer  15,  1904. 


COMMERCIAL  fiTATIfimCS. 


Ck)mmercial  ststistics  are  attached  to  reports  for  operating  and  care  of  Herr  Island 
dam,  Allegheny  River,  and  improving  All^beny  River,  Pennsylvania. 


REPORT  OF   MR.    J.    W.    ARRAS,    ASSISTANT  ENGINEER. 

Loch  and  dam  at  Six-mile  Island  (No,  f ). — The  lock  and  abutment  for  the  dam  are 
being  constructed  by  the  Dravo  Contracting  Company,  of  Pittsbun?,  Pa.,  under  a  con- 
tract dated  December  31,  1902.  At  the  banning  of  the  fiscal  year  the  cofferdam  at 
tlie  site  of  the  lock  was  practically  finished,  and  5,659  cubic  yards  of  gravel  and 
rock  excavation  for  lock  foundation  had  been  made. 

Satisfactory  progress  was  made.  The  requirement  for  a  cofferdam  built  to  an  ele- 
vation of  10  feet  above  low  water,  thus  excluding  practically  all  of  the  numerous 
small  rises  which  occurred  during  the  working  season,  inuring ^^reatly  to  the  advance- 
ment of  the  work.  Owing  to  the  early  setting  in  of  severe  winter  weather,  and  the 
prolonged  period  of  excessive  freshets  in  the  spring,  but  little  work  could  be  ^per- 
lormed  from  November  15  until  May.  Nevertheless  during  the  vear  the  following 
work  was  accomplished:  The  excavation  for  the  lock  foundation,  largely  shaly  roc^, 
was  completed;  the  concrete  lock  walls  werecompleted,  and  all  irons — hollow  quoins, 
valves  and  valve-operating  gearing,  screens,  snubbing  posts,  etc. — set;  the  concrete 
return  wall  at  the  head  of  fhe  lock  was  completed;  gravel  cofferdams  for  both  upper 
and  lower  guide  walls  were  constructed;  the  excavation  for  the  upper  guide  wall  was 
made  and  nearly  one-half  of  the  concrete  guide  wall  built,  and  about  50  per  cent 
of  the  excavation  for  the  lower  guide  wall,  mostly  shaly  rock,  made.  All  of  the  con- 
crete walls  were  built  in  monolithic  sections,  approximately  30  feet  in  length,  of  con- 
crete composed  of  one  part  American  portland  cement,  three  parts  clean- washed 
river  sand,  and  six  parts  small  river  gravel.  The  walls  are  faced  with  a  scant  inch 
of  cement  and  sand  mortar  placed  simultaneously  with  the  concrete.  The  greater 
part  of  all  excavated  materials  was  deposited,  as  required;  landward  of  the  structure, 
where  it  would  enter  into  the  formation  of  the  embankment  there  needed  eventually. 

Prepress  on  the  abutment  for  the  dam  was  not  nearly  so  satisfactory,  which  may 
perhaps  be  wholly  attributed  to  the  method  of  construction  pursued.  The  substruc- 
ture of  the  abutment  below  and  superstriicture  above  the  low-water  line  are  to  con- 
sist of  cribwork  and  concrete,  respectively.  The  structure  was  locateil  well  into  the 
steep  bank,  beyond  which  projected  a  comparatively  high  beach.  No  cofferdam  be- 
ing necessary,  the  conditions  were  therefore  exceptionally  favorable  for  the  prosecu- 
tion of  this  work  in  the  dry  by  un watering  the  excavation  for  the  cribwork  substruc- 
ture as  it  progressed  down  to  its  bottom  reference  of  15  feet  below  low  water,  and 
with  a  little  judicious  shoring  there  is  no  doubt  that  the  main  b&rik  could  have  been 
properly  supported  and  prevented  from  sliding  or  caving.  Instead  the  contractor 
entered  upon  this  undertaking  with  a  dredge,  first  ezcavatiDg  a  channel  through  the 
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beach  to  the  location  of  the  abatment  As  the  excavation  proceeded,  neoeeBarily  the 
bank  befpui  to  cave,  which  caving  increased  during  the  fall  riaee  until  several  Uiou- 
aand  cubic  yards  of  material  had  gone  into  the  hole  and  been  removed  at  considerable 
expense,  and  the  safety  of  a  large  brick  house,  originallv  more  than  60  feet  from  the 
edse  of  the  bank,  was  threat^ira.  In  this  condition  winter  overtook  the  work  with 
onTv  one  of  the  two  submerged  cribs  in  position.  Fortunately  the  excessive  winter 
anu  spring  freshets  did  not  greatly  extend  the  caving  of  the  bank,  and  at  the  first 
approach  of  low  water  in  the  springthegapprovidedfor  the  movements  of  the  dredse 
was  closed  and  the  inclosure  unwatered.  At  the  close  of  the  year  nearly  all  of  the 
cribwork  was  in  plai^  and  partially  filled  with  stone,  and  considerable  of  the  sheet 
piling  along  the  river  face  oi  the  albutment  driven.  The  caving  of  the  bank  back  of 
the  structure  is  unfortunate,  not  only  in  the  loss  to  the  contractor  which  it  represents, 
but  as  well  in  that  it  must  of  necessity  result  in  a  less  secure  structure  with  greater 
liability  to  leakage  through  the  loose  fill  behind  it 

Of  the  construction  of  the  lock  and  abutment  under  this  contract  there  remain  vet 
to  be  done  the  placing  of  the  concrete  lock  floor,  building  of  miter  and  guard  sills, 
completion  of  guide  walls  and  guard  crib,  and  completion  of  abutment 

The  materials  furnished  and  placed  ami  work  performed  by  the  contractor  during 
the  year  were  as  follows: 

Excavation cubic  yards. .  15, 196 

Concrete do 17, 529 

Hemlock  timber feet  B.  M..  25,060 

Driftbolts pounds..  1,068. 

Fnim  the  inception  of  this  improvement  it  has  been  the  mnpoee  of  the  city  of 
Pittsbui^  to  extend  the  9-foot  sewer  emptying  just  above  the  jock  so  as  to  dischar^ 
below  it,  in  order  to  protect  its  water  supply,  which  is  drawn  from  the  river  withm 
one-fourth  mile  above  the  site  of  the  dam.  A  contract  for  the  sewer  extension  was 
recently  let  by  the  city,  and  considerable  progress  on  the  work  has  already  been 
made. 

Lock  and  dam  at  SpringdaU  {No,  S), — So  frequent  and  prolonged  were  the  rises  and 
freshets  of  the  past  vear  as  to  completely  baffle  all  efforts  of  the  contractor  to  com- 
plete this  work.  Throughout  the  entire  year  the  scattered  periods  of  low  water  per- 
mitting operations  at  the  lower  level  of  the  work  did  not  aggregate  more  than  thirty 
days.  These  occurring  in  August,  September,  and  November,  were  taken  advantage 
of  and  the  work  materially  advanced.  At  the  beginning  of  the  year  the  cribwork  of 
the  dam  was  in  place  to  an  elevation  of  1  foot  above  low  water,  but  lacked  a  small 
amount  of  sheeting  on  the  upe^neam  face,  some  piles  and  large  stone  protection  at 
the  downstream  face,  and  considerable  gravel  and  stone  filling.  During  the  year  the 
sheeting  on  the  upper  face  of  the  dam  was  completed;  most  of  the  remainder  of  the 
apron  of  the  dam  was  filled  with  stone  and  aecked;  the  cribwork  of  the  dam  was 
raised  to  heights  varying  from  4  feet  above  low  water  at  the  abatment  to  full  height 
at  the  lock,  and  considerable  stone  and  gravel  filling  placed  in  it,  and  about  50  linear 
feet  of  top  decking  was  placed  on  the  dam.  At  the  close  of  the  year  rapid  progress 
was  being  made  on  500  linear  feet  of  the  dam,  but  the  water  still  continued  too  nigh 
to  resume  operations  on  the  low  part  adjoining  the  abutment 

On  the  lock  the  upper  lock  gates  were  constructed  and  placed,  the  two  filling 
valves  set,  part  of  the  valve  operatin^t  gearing  installed,  the  timbers  for  the  lower 
lock  gates  named,  and  a  small  quantity  of  material  deposited  in  the  embankment 
back  of  the  lock.  No  attempt  was  made  to  complete  the  abutment,  which  has  been 
constructed  to  the  elevation  of  the  crest  of  the  dam. 

Late  in  the  season  of  1903  considerable  difficulty  arose  concerning  navigation  over 
the  unfinished  structure.  The  lower  lock  gates  not  having  been  erected  no  lockages 
could  be  made,  and  navigators  at  first  feared  to  run  over  the  dam.  After  some  delay, 
permitting  a  considerable  reduction  in  the  stage  of  water,  the  upper  lock  gates  were 
opened  and  the  maiority  of  the  barges,  boat  bottoms,  rafts,  etc.,  moored  above  the 
dam  passed  through  the  lock,  suffering  slight  damage.  The  remainder,  about  40 
pieces,  were  left' to  await  a  higher  stage  of  water,  but  almost  immediately  the  river 
closed  with  ice,  and  more  than  one-half  of  them  were  destroyed  by  the  tremendous 
ice  ^rges  whidi  followed.  After  the  winter's  ice  had  run  out  the  neavy  spring  run 
of  timber  products  passed  over  the  dam  comparatively  uninjured.  Except  for  the 
loss  by  the  contractor  of  a  few  timbers  on  the  unfinisned,  unprotected  cribwork  of 
the  dam  the  work  suffered  no  material  injury  from  the  winters  freshets  and  ice. 

On  this  work  there  remains  yet  to  be  done  the  completion  of  upper  portion  of  dam 
and  abutment,  back  filling  of  oam,  erection  in  place  ol  lower  lock  gates,  and  paring 
of  guard  cribs  at  lock« 
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Statement  of  materials  furnished  and  placed,  and  work  done  during  the  fiscal  year 
in  addition  to  placing  valves,  irons,  etc.,  famished  by  the  United  States  ia  as  follows: 

Embankment cubic  yards..  240 

Gravel  filling  in  dam  and  backing do....  7,266 

Stone  ballast do....  4,527 

White  oak  timber feetB.M..  98,620 

Hemlock  timber do 146, 922 

Driftbolts pounds.*  10|Q20 


E  E8. 

OPERATING  AND  CARE  OF  HERR  ISLAND  DAM  (NO.  1),  ALLEGHENY 

RIVER. 

A  detailed  statement  of  the  operation  of  this  lock  during  the  fiscal 
year  ending  June  30,  1904,  will  be  found  in  the  attached  report  of 
Asst.  Engineer,  J.  W.  Arras. 

ALLOTMENTS  OF  FUNDS. 

January  9,  1903 $9,610.00 

July  20, 1903 18,292.64 

Total 27,902.64 


CUunfied  statemeni  of  expenditures  incurred  in  operating  and  care  of  Herr  Idand  dam, 

Allegheny  River,  for  the  fiscal  year  ending  June  SO,  1904, 


Item. 


SaUuiesand  wages 

Miflcellaneous  supplies  and  services 
Contingencies 

Total 


Amount. 


$U.M0.00 
8, 496.  a 
l,M9.e 


10,204.98 


COMMEBCB  PASSING   HERR    ISLAND    DAM,   ALLEGHENY  RIVER,   DURING  THE    FISCAL  TSAR 

ENDING   JUNE  30,  1904. 


Steamboats 

Coal  boats,  barges,  flats,  etc 

Rafts 

Other  craft 

Barges,  flats,  etc.  (new) 

Bottoms,  coal  boat  (new) . . . 

Coal 

Farm  products 

General  merchandise 

Gravel 

Iron  products 

Lath 

Lumber 

Poles,  brace 

Posts,  check,  pit,  etc 

Sand 

Stone 

Ties,  railroad 

Timber 


Total 
Passengers, 


Number. 


5,515 

11,342 

287 

2S4 


2,173 


Tona.a 


8,600 

646 

21,096 

179,928 

1,778 

210 

888,719 

415 

807 

28,865 

8,480 

20,224 

874,196 

2,612 

8,902 

84,748 


1,066,282 


Number  of  lockages,  8,477. 


02,000  pounds. 
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RBPOBT  OF  MR.  J.  W.  ARRAS,  A8BIBTANT  KNGINKBR. 

Prior  to  the  past  fiscal  vear  this  structare  had  heen  open  to  navigation  for  six 
months  and  the  dam  had  been  raised  once,  remaining  np  lor  only  twenty-one  days. 
Dnrinff  the  year  opportunity  was  afforded  for  testing  it  thoroughly  in  every  respect 
through  the  frequencv  of  rises  necessitating  the  maneuvering  of  the  dam  in  whole  or 
in  imSrt  verv  often.  No  difficulty  whatever  was  experienced  with  either  the  lode  or 
dam,  and  the  operation  of  the  biear-trap  weirs,  which  were  rec^uired  every  few  davs 
for  flushing  the  pool  or  removing  drift  and  ice,  were  quite  satisfactory.  When  tne 
bear-trap  weirs  were  first  raised,  on  June  2, 1903,  after  making  slight  modifications  by 
way  of  reducing  possible  leakase  between  the  gates,  and  constructing  below  the  head 
culvert  opening  small  spur  aeflecting  shutters  for  the  purpose  of  increasinff  the 
effective  operating  head,  it  was  believed  that  the  principal  cause  for  fidlure  of  the 
gates  to  rise  originally  had  been  discovered.  But  subsequently,  since  practically  all 
of  the  attachments  made  to  modify  the  gates  have  disappeared  and  the  gates  opmtte 
more  readily  than  before,  it  seems  probable  that  the  cause  of  their  refusal  to  operate 
originally  has  not  vet  been  determined.  During  the  vear  they  were  operated  a  great 
many  times,  both  from  necessity  and  for  experimental  purposes,  and  always  with  Uie 
same  ^ility  and  promptness.  The  larger  one,  with  a  veitical  height  of  12  feet,  was 
raised  several  times  without  the  aid  of  the  pneumatic  force,  under  a  head  of  5  or  6 
feet.  With  a  similar  headj  asmsted  by  some  air  pumped  into  the  lower  gpate,  the 
process  of  lowering  and  raising  this  gate  requires  from  six  to  ten  minutes. 

Early  in  July,  1903,  after  TOth  bear-trap  weirs  had  been  down  continuously  for 
two  days  owing  to  a  protracted  rise,  it  was  discovered  that  the  river  bed  below  them 
had  scoured  to  such  an  extent  as  to  threaten  the  stability  of  the  retaining  wall  below 
the  abutment  Three  hundred  and  fifty  cubic  yards  of  laige  stone  and  some  gravel 
were  placed  in  front  of  the  wall,  which  checked  the  scour  and  prevented  permanent 
injury  to  it  Subsequently  about  1,000  cubic  yards  of  stone  and  other  heavy 
materials  were  deposited  in  the  depression  below  biger  bear-trap. 

Four  small  blocks  of  concrete,  agsp-esating  about  W  cubic  yards,  which  had  been 
omitted  about  the  anchorage  of  thelocx  gates,  were  constructed. 

Notwithstanding  the  great  number  and  excessiveneflB  of  the  freshets  which 
occurred  during  the  year,  and  the  heavy  ice  goiges  accompanying  them  during  the 
latter  months  of  the  winter,  the  only  damage  suiwned  by  the  work  was  the  break- 
ing of  two  valve-operating  sectors  and  a  check-post  on  the  head  of  the  upper  guard 
cnb,  and  slight  injury  to  the  maneuvering  boat  The  former  were  replaced  and  the 
latter  repaired.  Twice  the  lock  ^iged  full  of  ice  from  the  floor  almost  to  the  top  of 
the  walls,  which  was  removed  with  some  difficulty.  In  the  spring  140  cubic  yards 
of  navel  were  removed  from  the  lock  and  river  bed  just  below  it 

Continuous  commercial  movements  necessitated  the  maintenance  of  day  and  night 
forces  on  the  lock,  except  during  the  winter  months.  No  difficulty  was  experienced 
in  passing  traffic  promptly  and  mfel  v  at  all  times.  The  only  accident  which  occurred 
during  the  year  was  the  sinking  of  a  steamboat  while  passing  upstream  over  the 
navigable  pass  with  a  tow  of  empty  baiges,  and  tliis  was  entirely  aue  to  the  neglect 
of  the  boat's  crew  in  observing  the  rule  requiring  navigation  upstream  over  the  dam 
at  slow  speed. 

During  the  year  the  movable  dam  was  raised  and  lowered  as  follows: 


Lowered. 


XiiIyS.1906 

inly  38. 1906 

September  6,  IWB. . 
(N^oberli,1908.... 
November  94,  IWB. 

MaylO.  19M 

JimeU.19M 

Total 


July  19, 1906 

Aagi»t28, 1906.... 
October  9, 1908.... 
November  17. 1908. 
December  4, 1906. . 
May  19, 1904 


Dayi 
up. 


16 
» 
S4 
S4 

10 

9 

19 

"iM 
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£  £  9. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

A  description  of  the  work  done  during  the  fiscal  year  ending  June 
30,  1904,  will  be  found  in  the  attached  report  of  Assistant  Engineer 
J.  W.  Arras. 

Money  ^tateineiiL 

July  1,  1903,  balance  unexx)ended $2, 766. 33 

Amonnt  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 6, 000. 00 


June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 


7, 766. 33 
933.39 


July  1, 1904,  balance unexpnded 6,822.94 

July  1,  1904,  outstanding  liabilities 3.46 

July  1,  1904,  balance  available 6,819.49 

Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1904 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3, 1879 $10,000 

June  14. 1880 20,000 

March  3, 1881 25,000 

August  2, 1882 15,000 

July  5,  1884 35,000 

August  5, 1 886 30, 000 

August  11, 1888 25,000 

September  19, 1890 20, 000 

July  13,  1892 25,000 


August  18, 1894 $12,600 

June3,  1896 12,600 

March  3, 1899 16,000 

August  17, 1900  (allotment) 6, 000 

June  13, 1902 10,000 

June  13, 1902  (allotment ) 6, 000 

Total 266,000 


CX)MMERCIAL  STATISTICS. 


The  following  is  a  statement  of  the  commercial  movements  on  the  Allegheny 
River  for  the  calendar  year  1903.  It  will  be  observed  that  there  is  an  increase  of 
about  445,000  tons  over  the  traffic  of  the  previous  year.  This  is  attributed  entirely 
to  the  advantages  accruing  to  navi^tion  on  the  lower  Allegheny  River  throueh  the 
operation  of  Herr  Island  dam,  and  is  made  up  almost  wholly  of  coal,  gravel,  and  sand. 


Articles. 


Bancs  (now) 

Bottoms,  coal  boat  (new) 

Coal 

Farm  products 

General  merchandise 

Gravel 

Iron  products  and  scrap 

Lath 

Lumber 

Fassengen,  nimiber,  87,118. 


Tons  of 

2,000 
pounds. 


7.680 

865 

23.076 

57H,W3 

2.200 

870 

707,716 

616 

887 

85,281 


Articles. 


Manure 

Poles,  brace 

Ptnts,  check,  pit,  etc 

Sand 

Stone 

Tanks,  iron 

Ties,  railroad 

Timber 

Total 


Tons  of 

2,000 
poondt. 


6,8<1 

2,400 

20,07 

766,825 

8,788 

160 

18,600 

121,488 


2,298,420 


APPENDIX   E  E — REPORT   OF  MAJOR   SIBERT.  2529 

RKFORT  OF  MR.   J.    W.    ARRA8,  AaBISTANT  ENGINBIR. 

The  fiscal  year  ending  Jane  30,  1904,  was  exceptional  in  the  lai^ge  namber  of  rises 
and  freshets  and  extensive  ice  gorses  produced.  The  open  channel  improvenienb<, 
consisting  of  low  dikes  and  wing  dams,  l)eing  generally  in  serviceable  condition  at 
the  beginning  of  the  year  and  the  channel  comparativelv  free  from  serious  obstruc- 
tions, very  little  work  was  performed.  Small  repairs  made  to  the  existing  structures 
were  as  follows: 

Ilirkory  dam. — Slight  repairs  were  made  to  the  paving. 

Red  Bank  dike. — In  consetjuence  of  the  general  overhauling  of  this  structure  daring 
the  previous  year  it  remained  in  good  condition  except  near  the  foot  of  the  dike, 
where  some  scour  occurred  at  the  downstream  edge,  relieving  five  small  spaces  of 
the  lower  horiz<mtal  apron  of  its  filling  material  and  paving.  Two  hundred  and 
eighty-five  cubic  yards  of  stone  were  procured  and  the  damage  rei)aire<l.  Sixty-ei^ht 
cubic  ^ards  of  stone  and  gravel  filling  were  place<l  at  the  upntream  face  of  the  dike 
opposite  this  break  to  prevent  underleakage.  Fifteen  cuoic  yards  of  dimension 
stone  which  had  been  washed  out  of  the  mouth  of  Red  Bank  Creek  and  lodged  in 
the  channel,  were  also  removed. 

Cotnanghannock  dike, — Some  disrupted  paving  of  the  pierhead  of  the  uppi^r  dike 
was  replaced. 

Nirhobions  Island  dam. — All  of  the  lan?e  rough  stone  below  the  middle  timl^er  wall 
of  the  structure  which  ha<l  l)een  moved  by  ice  and  freshets  were  replaced  and  the 
interstit'es  amons  them  filled  with  smaller  stone  and  gravel.  Some  displaced  {laving 
was  also  restored. 

At  Maple  Island  an  objectionable  snag  was  removed. 

The  output  of  ice  during  the  last  winter  was  the  heaviest  of  which  there  is  any 
reconl,  and  property  Io««*i*j*  t^)  navi^tors  along  the  river  were  considerable  in  conse- 
ouence.  However,  »>  far  as  investigation  has  been  made  the  injuries  sustained  by 
tne  public  works  were  exceedingly  slight. 

Some  delay  was  experienced  m  bringing  the  season's  run  of  timber,  new  barges 
and  boat  bottoms,  ana  other  timber  Dnxlucts  past  the  unfinished  dam  at  Springdale, 
an«l  some  losses  occurred  above  the  aam  in  <'on«»qnenci»  of  heavv  ice  gorges.  After 
the  river  IxH^ame  clear  of  ice  no  furtlier  difficulty  was  experienoecl  in  navigating  over 
the  dam  safely. 


E  E  lo. 

PRELIMINARY  EXAMINATION  OF  BEAVER  RIVER,  PENNSYLVANIA, 
FROM  THE  OHIO  RIVER  TO  THE  NORTHERN  END  OF  BEAVERFALLS 
BOROUGH. 

[Printed  in  Hoiue  Doc.  No.  225.  Fifty-eighth  Congress,  second  sesrion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  /,  1003. 

Sir:  I  have  the  honor  to  submit  herewith  a  copy  of  a  report,  dated 
April  16,  1903,  by  Capt  W.  L.  Sibert,  Corps  of  Engineers,  upon  a 

Ereliminary  examination  of  Beaver  River,  Penns^'Ivania,  from  the  Ohio 
iver  to  the  northern  end  of  Beaverfalls  Boroui^h,  with  a  view  to 
slack-water  navigation.  This  examination  was  called  for  by  the  river 
and  harbor  act  ot  June  13,  1902. 

The  stretch  of  river  covered  by  the  examination  is  about  6  miles 
long.  In  this  distance  the  fall  is  about  62  foet.  Crossing  it  are 
eight  bridges,  two  of  which  are  railroad  bridges,  and  none  of  which 
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wUl  give  sufBcient  clearance  in  the  event  of  the  improvement  of  the 
river.  There  are  four  stationary  dams  used  for  power  purposes;  the 
minimum  discharge  is  probably  about  76  cubic  feet  per  second — not 
enough  for  both  navigation  and  power  purposes.  The  aggregate  popu- 
lation along  this  stretch  of  the  river  is  about  35,000.  There  is  no  water- 
borne  commerce,  but  a  large  trade  is  served  by  the  railroads,  there 
being  one  line  on  each  bank. 

From  the  natural  condition  of  the  banks  of  the  river,  which  are 
well  populated  and  lined  with  towns  and  manufacturing  establishments, 
dams  of  very  high  lift  could  not  be  used  without  danger  of  flooding. 
It  would  take  at  least  five  locks  and  dams  to  pool  the  water  from  the 
Ohio  River  to  the  upper  limits  of  the  town.  The  law  does  not  author- 
ize an  estimate  of  tne  cost  of  these  structures  to  be  made  unless  the 
improvement  is  deemed  advisable;  but  elsewhere,  under  similar  condi- 
tions^ the  same  number  of  approximately  similar  locks  and  dams  have 
cost  m  the  aogregate  anywhere  between  one  and  two  millions  of  dol- 
lars. In  addition  to  the^  cost  of  the  improvement  it  would  be  neces- 
sary to  destroy  the  water  power,  which  is  estimated  by  the  owners  to 
be  worth  $1,215,000.  The  bridges  would  also  have  to  be  raised  or 
removed.  For  reasons  stated  in  his  report,  Captain  Sibert  is  of  the 
opinion  that  the  river  is  not  at  this  time  worthy  of  improvement,  and 
will  not  be  until  the  improvements  in  the  Ohio  to  the  mouth  of  the 
Beaver,  and  for  some  distance  below,  shall  have  been  completed.  Tlie 
division  engineer.  Col.  G.  J,  Lydecker,  Corps  of  Engineers,  concurs 
in  Captain  Sibert's  opinion  that  the  improvement  is  not  advisable  at 
the  present  time. 

In  accordance  with  section  14  of  the  river  and  harbor  act  of  June  13, 
1902,  this  report  was  referred  for  consideration  and  report  to  the 
Board  of  Engineers,  organized  in  accordance  with  section  3  of  that  act 
To  the  report  of  this  Board,  in  third  indorsement  thereon,  attention 
is  respectfully  invited.  In  the  course  of  the  investigations  made  by 
the  Board,  it  became  apparent  that  the  improvement  of  the  river  to 
the  upper  end  of  Beaverfalls  Borough  was  hoped  by  the  people  inter- 
ested to  be  but  the  beginning  of  a  project  tor  carrying  slack-water 
navigation  to  Newcastle  and  Sharon  on  the  Shenango,  and  to  Youngs- 
town  on  the  Mahoning.  Youngstown  is  about  40  miles  and  Sharon  is 
about  45  miles  from  the  Ohio  River.  The  faU  from  Youngstown  to 
the  Ohio  is  about  161  feet,  of  which  the  greater  part,  or  about  99 
feet,  lies  below  the  junction  of  the  Mahoning  and  Shenango.  The  fall 
from  Sharon  to  the  junction  of  the  Shenango  and  Mahoning  is  not  far 
from  80  feet  It  is  probable,  therefore,  that  to  complete  the  system 
as  hoped  for  some  23  locks  and  dams  would  be  required  to  establish 
navigation  over  some  65  miles  of  river. 

The  line  of  the  Beaver-Shenango  route  was  formerly  followed  by  a 
canal,  built  originally  by  the  State  of  Pennsylvania  and  opened  in  184<\ 
between  Erie  llarbor  and  the  Ohio  River.  This  canal  provided  a 
depth  of  4  feet,  and  carried  boats  of  about  50  to  60  tons.  It  was  sold 
by  the  Stut«  to  a  private  corporation  in  1843,  and  was  managed,  it  is 
said,  with  profit  for  nearly  thirty  years  afterwards.  It  was  then  sold 
and  abandoned,  and  its  bed  is  in  some  places  occupied  by  railroad 
tracks.  It  is  stated  that  the  canal  was  hampered  in  its  operation  by 
the  fact  of  its  southern  terminus  being  so  located  that  during  low 
water  in  the  Ohio  a  continuation  of  navigation  in  that  river  was  not 
practicable. 
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In  its  report,  the  Board  of  Engineers  for  Rivers  and  Harbors  states: 

There  being  no  navigation  on  this  stream,  it  is  used  for  other  purposes,  and  private 
perponfl  and  corporations  have  aoauired  rignto  which  must  be  extinguished  at  great 
coHt  before  navigation  can  be  estafUished. 

The  fall  of  the  lower  part  of  the  Beaver  River  is  so  great  that  the  number  of  dams 
in  a  slack-water  system  must  be  large  in  relation  to  the  length  of  river  to  be  pooled. 
There  can  be  no  doubt  that  the  cost  of  the  work  from  &averfalls  to  the  mouth, 
which  is  the  subject  of  the  present  re(>ort,  would  be  out  of  proportion  to  the  probable 
(*onnnercia]  benefits.  The  extension  to  include  the  lower  part  of  the  Shenango  and 
Mahoning  rivers  is  not  before  the  Board  for  report;  but  it  may  not  be  amiss  to  state 
that  it  would  evidently  be  a  work  of  enormous  coet  as  compared  to  the  length  of 
waterway  to  \ie  improveil. 

In  view  of  the  foregoing  the  Board  believes  that  it  is  not  desirable  for  the  United 
States  to  undertake  the  improvement 

Without  attempting  an  accurate  estimate,  it  is  probable  that  the 
entire  work,  whicli  those  intercepted  hope  will  result  from  beginning 
the  improvement  in  the  manner  contemplated  in  the  act,  will  mvolve 
an  expenditure  of  between  *5,000,000  and  $7,000,000.  With  no  exist- 
ing  water-lK>rne  commerce,  it  is  difficult  to  foretell  the  results  of  such 
improvement. 

The  improvement  from  Beaverfalls  to  the  mouth,  standing  alone, 
would  not  be  of  vjilue  conunenHurate  with  the  outlay.  1  therefore 
concur  in  the  oninion  of  the  district  officer,  the  division  engineer,  and 
the  Board  of  Lngineers  for  itivers  and  Harbors,  that  it  is  not  desir- 
able for  the  United  States  to  undertake  the  improvement  of  Beaver 
River  from  the  Ohio  Kiver  to  the  northern  end  of  Beaverfalls 
Ik)rough,  with  a  view  to  securing  slack-water  navigation. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GlLT.EsPIE, 

Br  iff.  Gen.^  Chief  of  Engineem^  U.  S.  Army. 

lion.  Elihu  Root, 

Secretary  of  War. 


refort  or  capt.  wm.  l.  81rert,  corps  of  engineers. 

United  States  Engineer  Office, 

PitUhurff,  Pa.,  April  16,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  on  a  pre- 
liminary examination  of  the  Beaver  River  from  the  Ohio  River  to  tlie 
northern  end  of  Iteaverfalls  Borough,  with  a  view  to  slack-water  navi- 
gation, as  oUled  for  in  river  and  harl)or  act  approved  June  18, 1902. 

On  April  8, 1903,  I  made  a  personal  examination  of  that  part  of  the 
river  to  be  examined.  The  Beaver  River  empties  into  the  t)hio  River 
about  25  miles  below  Pittsburg.  On  the  banks  of  that  portion  examined 
are  the  towns  of  Rochester,  Bridgewater,  New  Brighton,  Fallston,  and 
l^verfalls.  In  the  reach  of  river  examined  are  4  stationary  dams 
used  for  power  purposes.  Across  it  are  8  bridges,  2  of  which  are 
railroad  bridges,  and  none  of  which  would  give  sufficient  clearance  for 
navigation  on  an  improvinl  river.  The  minimum  discharge  of  this 
river  at  low  water  is  probably  about  75  cubic  feet  per  second;  not 
enough  for  navigation  and  power  purposes. 

The  difference  in  elevation  between  pool  6  in  ti.e  Ohio  River  at  the 
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mouth  of  the  Beaver  River  and  the  pool  surface  of  a  dam  near  the 
northern  boundarjr  of  Beaverfalls  Borough  is  about  62  feet.  The 
distance  by  river  is  about  6  miles.  A  dam  at  the  head  of  the  falls, 
however,  would  give  slack  water  for  an  additional  distance  of  about  6 
miles.  In  other  words,  the  improvement  of  the  reach  of  river  under 
examination  by  a  slack-water  system  would  result  in  making  navigable 
about  12  miles  of  the  river,  t'he  head  of  navigation  woulabe  9  miles 
from  Newcastle,  Pa.,  and  24  miles  from  Youngstown,  Ohio,  via  the 
Shenango  and  Mahoning  rivers. 

To  overcome  the  difference  in  elevation  between  the  two  pool  sur- 
faces referred  to  above  would  require  at  least  5  locks  and  dams.  Pos- 
sibly a  lateral  canal  would  be  necessary  for  a  mile  or  two  of  the  route. 
This  would  make  the  cost  of  improvement  per  mile  of  river  very  great. 
In  addition  to  the  cost  of  improvement,  it  would  be  necessary  to  destroy 
water  power  estimated  by  the  owners  as  worth  $1,216,000.  The  water- 
power  dams,  at  least  three  of  them,  could  not  be  utilized  in  the  im- 
provement. 

Mr.  William  Martin,  assistant  engineer,  under  my  direction,  made 
an  examination  and  report  upon  this  subject  on  July  29,  1902.  Also 
on  March  8,  1903,  Mr.  Martin  made  a  further  report,  covering  points 
designated  in  my  letter  to  him  of  January  21,  1903.  Copies  of  letter 
and  of  reports  are  inclosed. 

In  the  valley  of  the  Beaver,  and  the  valleys  of  the  Shenango  and 
Mahoning  rivers  which  form  the  Beaver,  are  many  large  and  thriving, 
industrial  towns,  all  of  which  depend  on  the  Pittsburg  district  for  coal 
and  coke.  The  improvement  of  that  part  of  the  Beaver  River  now 
being  reported  upon  would  undoubtedly  be  of  great  direct  benefit  to 
the  manufacturing  plants  in  the  Beaver  Valley,  and  would  also,  indi- 
rectly at  least,  affect  the  price  of  fuel  at  the  manufacturing  plants  in 
the  Mahoning  and  Shenango  valleys. 

The  improvement  of  the  rivers  in  these  latter  valleys,  at  least  to 
the  towns  of  Newcastle,  Pa.,  and  Youngstown,  Ohio,  would  cei*tainlv 
follow  if  the  Beaver  itself  were  improved  to  the  extent  under  consid- 
emtion  now. 

In  view,  however,  of  the  fact  that  the  improvement  in  the  trunk 
stream,  the  Ohio  River,  to  the  mouth  of  the  Beaver  is  not  yet  com- 
pleted, and  of  the  groat  cost  per  mile  for  improving  the  Beaver  River, 
and  of  the  complications  that  would  result  on  account  of  low  bridges 
and  water-power  dams,  and  of  the  limit  that  must  be  placed  upon  the 
total  appropriations  made  in  river  and  harbor  bills,  it  is  my  opinion 
that  while  the  improvement  of  the  Beaver  River  would  result  in  increas- 
ing the  manufacturing  facilities  of  the  Beaver  Valley,  it  is  not  at  this 
time  worthy  of  improvement  and  will  not  be  until  the  improvements 
in  the  Ohio  to  the  mouth  of  the  Beaver  and  for  some  distance  below 
shall  have  been  completed,  thus  causing  the  improved  Beuver  River 
to  form  a  part  of  a  reliable  waterw^ay  system  for  the  tmnsportation  of 
interstate  commerce. 

Very  respectfully,  your  obedient  servant, 

\Vm.  L.  Sibert, 
Caj'tidn^  Corj)^  of  Engineers* 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  JuKfhu'trs^  U.  S,  A. 
(Through  the  Division  Engineer.) 
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[Fint  indonement.] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

dncinnati^  O/iio^  April  20^  1903. 

Respectfully  forwarded  to  the  Cliief  of  Engineers,  United  States 
Army,  concurring  in  Captain  Sibert's  opinion  that  the  improvement  is 
not  advisable  at  prei^eut. 

G.  J.  Lydecker, 
Colonel^  Corps  of  KnghieerH^ 
Division  Engineer^  Central  Division. 

[Second  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Apnl  ^J,  1903. 

Respectfully  referred  to  the  Boai-d  of  Engineers  for  Rivers  and 
Harbors,  constituted  by  Special  Orders.  No.  24,  Headquarters,  Corps 
of  En^neers,  series  of  1902,  for  consiaemtion  and  recommendation. 
Additional  information  has  l)een  called  for,  if  available. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Coips  of  Engineers. 

[Third  indonement] 

Board  of  Engineers  for  Riters  and  Harbors, 

Washtf}gt(m,  D,  C,  June  12,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer  upon  a  preliminary 
examination  of  lieaver  River  from  the  Ohio  River  to  the  northern 
end  of  Beaverfalls  Borough,  with  a  view  to  slack-water  navigation, 
the  indorsement  of  the  division  engineer  thereon,  and  all  other  data 
at  hand.  On  June  9,  11HJ8,  a  committee  of  the  Board  held  a  public 
hearing  at  lieaver.  Pa.,  at  which  interested  parties  appeared  to  advo- 
cate the  improvement.  The  comniittee  also  made  a  personal  inspection 
of  the  river  between  lieaverfalls  and  its  mouth. 

l^niver  River  empties  into  the  Ohio  River  25  miles  below  Pittsburg, 
Pa.  It^  discharge  at  low  water  is  al)Out  75  cubic  feet  per  second.  On 
the  banks  of  the  reach  under  consideration  are  located  the  towns  of 
Rochester,  Bridgewater,  Fallston,  Iteaverfalls,  and  Ifcaver,  having  an 
aggregate  population  of  about  35,(XH).  On  the  section  of  river  covei'ed 
by  the  preliminary  examination  are  four  fixed  daniK  used  for  ix)wer 
purjwses.  The  stream  is  crossed  by  eight  bridges  (two  railroad), 
most  if  not  all  of  which  would  require  changes  in  the  event  of  improve- 
ment for  navigation.  The  fall  trom  Beaverfalls  to  the  Ohio  River 
is  62  feet,  the  distance  being  6  miles. 

The  object  of  the  desired  improvement  is  not  primarilv  the  water 
shipment  of  articles  manufactured  in  the  lii»aver  River  Valley,  but 
rather  the  transportation  to  the  mills  and  factories  of  materials  rec^uired 
by  them.  It  was  stated  at  the  public  hearing  that  the  real  motive  in 
seeking  the  impn)vement  of  Ifeaver  River  is  intimately  to  carry  slack- 
water   navigation  to  Newcastle  and  Sharon,  on  the  Shenango,  and 


2534   REPORT  OF  THE  OHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

to  Youngstown,  on  the  Mahoning,  which  rivers  unite  to  form  the 
Beaver  River  at  a  point  20  niiles  above  its  mouth.  The  fall  from  New- 
castle to  the  Ohio  is  99  feet,  and  from  Youngstown  t<)  the  Ohio  the 
fall  is  151  feet.  A  canal  built  by  the  State  many  years  ago,  parallel 
and  adjacent  to  Beaver  River,  was  abandoned  about  1872. 

There  being  no  navigation  on  this  stream,  it  is  used  for  other  pur- 
poses, and  private  persons  and  corporations  have  acquired  rights  wnich 
must  be  extinguished  at  great  cost  before  navigation  can  be  established. 

The  fall  of  the  lower  part  of  the  Beaver  River  is  so  great  that  the 
number  of  dams  in  a  slack-water  system  must  be  large  in  relation  to 
the  length  of  river  to  be  pooled.  There  can  be  no  doubt  that  the  cost 
of  the  work  from  Beaverfalls  to  the  mouth,  which  is  the  subject  of 
the  present  report,  would  be  out  of  proportion  to  the  probable  com- 
mercial benefits.  The  extension  to  include  the  lower  part  of  the 
Shenango  and  Mahoning  rivers  is  not  before  the  Board  for  report,  but 
it  may  not  be  amiss  to  state  that  it  would  evidently  be  a  work  of 
enormous  cost  as  compared  to  the  length  of  waterway  to  be  improved. 

In  view  of  the  foregoing,  the  Boara  believes  that  it  is  not  desirable 
for  the  United  States  to  undertake  the  improvement  of  Beaver  River 
from  the  Ohio  River  to  the  northern  end  of  Beaverfalls  Borough, 
with  a  view  to  slack-water  navigation* 

For  tiie  Board: 

Chas.  J.  Allen, 
Lieut.  Col.^  Corps  of  Engineers^ 

Senior  Member  of  the  Board. 


BEPORT  OP  MB.  WILUAU   MABTIK,  ABBIOTAMT  ENOIKEEB. 

Bellevue,  Pa.,  JvXy  t9^  1909, 

Captatn:  I  have  the  honor  to  submit  the  following  report,  in  compliance  with 
your  verbal  instructions,  and  with  a  provii<ion  of  section  14  of  the  river  and  harbor 
act  of  June  13,  1902,  to  make  a  preliminary  examination  of  the  Beaver  River  from 
theOhio  River  to  the  northern  end  of  Beaverlalls  Borough,  concerning  the  oommeieial 
importance  and  the  advisability  of  its  improvement  by  the  National  Government. 

The  Beaver  River,  within  the  bounds  stated,  Hes  wholly  within  Beaver  Goonty, 
and  is  about  6  miles  long  and  from  350  to  400  feet  wide.  The  mouth  of  the  river 
where  it  joins  the  Ohio  River  is  25  miles  below  Pittsbuii^,  Pa.,  and  lies  in  pool 
numbered  six  of  the  Ohio  River  slack-water  system.  Bordenng  on  its  banks  are  the 
towns  of  Rochester,  Bridgevrater,  New  Brighton,  Falbton,  and  Beaverfalls,  while 
unmediAtely  above  the  borough  line  are  situated  the  towns  of  College  Hill  and  East- 
vale.  Theee  towns,  with  the  exception  of  Eastvale,  are  devoted  chiefly  to  iron  and 
steel  manufactoring,  and  are  incluaed  in  what  is  known  as  the  Pitt«bui^  district 

This  stretch  of  river  is  paralleled  by  and  is  adjacent  to  the  remains  of  the  old  State 
canal,  the  oae  of  which  as  an  artery  of  transportation  was  abandoned  about  the  year 
1872.  The  river  is  spanned  by  2  railroad  bridges  and  6  highway  bridges.  It  is  atoo 
dackwatered  by  4  oams,  the  same  dams  (with  the  exception  of  the  upper  one, 
which  has  been  rebuilt)  as  existed  and  were  used  by  the  old  State  caniu.  Theee 
dame  are  in  fairly  good  condition.  The  npper  dam,  which  is  quite  cloee  to  the 
boroiyh  line,  forms  a  pool  about  7  miles  long,  bordering  on  which  are  many  stone 
qpamm,  whoee  output  m  1901  is  given  as  350,000  tons. 

The  aggregate  population  of  the  towns  mentione<l,  according  to  the  last  census,  la 
SB^OOO^  and  n  rapidly  increasing,  due  to  new  manufactories  loi^ting  in  this  section. 
'*         thooBUid  men  are  employed  in  the  various  mills. 
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The  following  la  a  itatemeiit  of  the  oommerdal  statistics  compiled  for  the  year 


1901: 


Incoming 
fraisht. 


Outgoing 
MghL 


BeATerfklls  .. 
New  Brighton 

nUlnton 

CoUegeHUl.. 

Total... 


Taiu, 

192.601 
96,129 
18,600 
28,640 


Sbnt. 

144,780 

180.658 

42,000 

876,900 


827,770 


744,806 


In  the  foreffoinff  tonnaf^,  fuel  amounta  to  134,793  tonfl;  stone  from  the  quarries, 
350,000  tons;  brick,  150.000  tons;  aueensware,  elassware,  axes,  shovels,  files,  stoves, 
saws,  machinery,  and  other  finishea  products  of  steel  amount  to  437,285  tons,  making 
a  total  of  1,072,078  tons. 

The  stone  industry  is  increasing  very  rapidly  and  gives  promise  of  great  develop- 
ment within  the  next  few  years. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

William  Mabtin, 
AttiaiarU  Engineerm 
Oapt  Wm.  L.  Stbkbt, 

Cbrpf  of  Engmeertt  U,  S,  A, 


letter  of  oaft.  wm.  l.  sibebt,  corps  of  bn0ineer8. 

Engineer  Office,  United  States  Arbit, 

Pittmirg^  Pa.^  Jimuai^y  £1^  1903. 

Sir:  In  connection  with  preliminair  examination  of  Beaver  River, 
I  wish  you  would  ascertain  and  report  the  number  of  bridges  crossing 
that  portion  of  the  river  ordered  examined,  giving  the  lengths  of  spans 
and  clear  heights  that  these  bridges  will  have  above  an  improved  nver. 
I  wish  you  would  also  investigate  and  report  upon  the  question  of 
water  power  at  present  in  use  on  the  Beaver  River,  whether  the  same 
would  De  destroyed  by  canalization  of  the  stream,  and  if  so,  an  approxi- 
mate estimate  of  the  damages  ensuing.  Also  report  on  whetner  the 
low- water  supply  of  the  B^ver  River  is  sufficient  to  furnish  water  for 
navigation  purposes,  and  for  the  water  powers  at  present  established 
on  sfid  streiin. 

Please  attend  to  this  as  soon  as  practicable. 

Very  respectfully,  Wm.  L.  Sibert, 

Captain^  Corps  of  Engvneen. 

Mr.  Wm.  Martin, 

AuUta/rU  Engineer. 


BSPORT  or  MB.  WILUAM   MABTUT,  ASSISTAirr  KNOnnDOI. 

Bkllxvub,  Pa.,  Mcarch  S,  190S. 

Captain:  In  compliance  with  your  instructions,  contained  in  letter  of  January  21, 
1903,  to  make  a  preliminary  examination  of  the  beaver  River  from  the  Ohio  Kiver 
to  the  opper  corporate  limits  of  Beaverfalls^  with  a  view  to  determine  the  practica- 
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£  £  II. 
PRELIMINARY  EXAMINATION  OF  CHEAT  RIVER,  WEST  VIRGINIA. 

[Printed  in  House  Doc.  No.  248,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtoru  December  i,  1903r 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  January 
21,  1908,  by  Capt.  W.  L.  Sibort,  Corps  of  Engineers,  on  preliminary 
examination  of  Cheat  lliver,  West  Virginia,  ordered  by  the  river  ancl 
harbor  act  of  Juno  18,  li)02.  In  Captoin  Sibert's  opinion,  concurred 
in  by  the  division  onginoer,  Col.  G.  J.  Lydecker,  Corps  of  Engineers, 
the  locality  is  not  worthy  of  improvement  b}^  the  General  Government 
at  the  present  timo. 

The  lioard  of  Engineers  for  Rivers  and  Harbors  has  reviewed  this 
report,  in  accordance  with  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  and  submits  report  in  indorsement  of  July  31, 
1903,  thereon.  A  statement  of  the  objects  and  results  obtained  by 
operations  heretofore  carried  on  by  the  United  States  on  this  stream 
is  given  in  its  report,  and  for  reasons  stated  therein  the  Board  is  of 
opinion  that  it  is  not  advisable  at  the  present  time  for  the  United  States 
to  undertake  this  improvement. 

I  concur  in  this  opinion. 

Very  respectiully,  your  obedient  servant. 

G.  L.  Gillespie, 
Brig,  Gen.^  Chief  of  Engineers^  U.  8.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 

report  of  capt.  wm.  l.  sibert,  corps  of  engineers. 

United  States  Engineer  Office, 

Pittsburg^  Pa. ,  January  Sl^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 
preliminary  examination  of  the  Cheat  River,  West  Virginia,  as  called 
for  in  river  and  harbor  act  approved  June  13,  1902: 

On  July  25  and  26, 1902, 1  made  personal  examination  of  that  portion 
of  the  river  lying  between  its  mouth  and  the  point  where  the  river 
emerges  from  its  cut  through  Laurel  Ridge. 

A  preliminary  examination  was  made  of  this  stream  by  the  late 
Lieut.  Col.  William  E.  Merrill,  Corps  of  Engineers,  in  1889,  His 
report  on  this  examination  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1889,  pages  1905  to  1909,  inclusive.  The 
details  of  the  natural  physical  conditions  of  this  stream  are  enumerated 
in  this  re]K)rt,  and  it  is  not  deemed  necessary  to  repeat  them. 

The  Cheat  River  empties  into  the  Monongahela  River  al)out  1\  miles 
north  of  the  southern  boundary  of  the  State  of  Pennsj'lvania,  and  is  one 
of  the  principal  tributaries  of  the  latter  river,  at  least  so  far  as  water 
supply  is  concerned.  The  total  length  of  the  Cheat  River  is  about  140 
miles.  The  upper  90  miles  of  the  sti*eiim  has  a  gentle  slope  and  is  suit- 
able for  the  running  of  loose  logs;  the  next  40  miles  coming  down  the 
river  is  rough,  full  of  bowlders,  and  is  difficult  to  navigate  with  loose 
logs.  The  10  miles  next  the  mouth,  after  the  river  emerges  from  its  cut 
through  liaurel  Hill,  is  of  approximsitely  uniform  slope  and  is  adapted 
in  its  present  condition  to  running  timber  tit  suitable  stages  of  water. 
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The  project  recommended  by  the  late  Ldeut.  Col.  William  E.  Merrill 
in  preliminary  examination  referred  to  above  was  adopted  by  Congress. 
All  of  the  money  estimated  was  appropriated  and  expended.  The 
object  of  the  improvement  was  to  make  the  river  navi^ble  for  loose  logs. 

It  is  not  thought  by  this  office  that  it  is  practicable  to  make  the  river 
navigable  for  anything  but  loose  logs  above  a  point  about  10  miles  above 
its  mouth.  The  fall  in  these  10  mnes  of  river  is  about  3  feet  per  mile, 
aind  the  only  practicable  way  to  improve  this  stretch  of  river  for  any 
navigation  except  that  of  floating  tunl)er  would  be  by  locks  and  dams, 
the  cost  of  which,  due  to  the  excessive  fall,  would  not  in  the  opinion  of 
this  office  be  commensurate  with  the  commerce  that  would  follow  the 
improvement  of  the  stream.  The  commerce  would  be  local  and  the  im- 
proved river  would  simply  be  a  means  by  which  property  holdei-s  along 
that  particular  stretch  could  transport  their  commerce  either  to  the  rail- 
road at  Cheat  Haven  or  Point  Marion,  or  to  the  Monongahela  River. 

While  it  is  true  that  the  10  miles  of  river  in  question  is  an  unde- 
veloped section  in  so  far  as  its  mineral  resources  are  concerned,  and 
while  it  is  true  that  this  section  is  rich  in  minerals,  it  is  not  materially 
different  from  all  the  surrounding  country. 

It  is  therefore  the  opinion  of  this  office  that  the  Cheat  River,  West 
Virginia,  is  not  worthy  of  improvement  by  the  General  Government 
at  the  present  time. 

The  following  is  the  conmierce  transported  via  the  Cheat  River  in 
1902,  so  far  as  obtained: 

Tons. 

Ixw  rafts h,703 

Pole  rafts 778 

Pile  rafts 740 

The  natural  resources  of  this  section  are  timber,  sandstone,  lime- 
stone, fire  clays,  coking  coal,  etc. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Ghxespie, 

Chief  of  Engineers^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[Pint  indonement.] 

Engineer  Oftice,  U.  S.  Army,  Central  Division, 

Cincinnati^  Ohio^  January  ^£?,  190S, 

Respectfully  forwarded  to  the  Ch  ief  of  Engineers,  United  States  A  rmy. 
I  concur  in  Captain  8il)ert's  opinion  respecting  the  improvement  of 
this  river  by  the  Government  at  present. 

G.  J.  Lydecker, 

Colonel^  Corps  of  Efigineers^ 
Division  Engineer^  Central  Division, 

[Second  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  5, 1903. 

Respectfully  referral  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 

fey  command  of  Brig.  Gen.  Gillespie:  ^  Mackenzie, 

Colonel^  Corps  of  Engineers. 
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[Third  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washimjton,  I).  C,  July  SI,  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
Cheat  River,  West  Virginia,  the  indorsement  of  the  <5ivision  engineer 
thereon,  and  other  data  available. 

The  river  and  harbor  act  of  1888  directed  a  preliminary  examination 
of  Cheat  River.  The  district  officer's  report  will  be  found  on  page 
1905,  Annual  Report  of  the  Chief  of  Engineers  for  1889.  The  project 
therein  suggested  is  to  blast  and  remove  rock,  and  thus  make  a  chan- 
nel navigable  by  loose  logs.  The  estimated  cost  of  the  work  was 
$18,000,  and  operations  were  to  be  confined  to  the  30  miles  below 
Rowlesburg.  This  sum  was  appropriated  by  the  river  and  harbor  act 
of  1890,  and  had  been  expended  by  June  30,  1902.  The  effect  of  the 
improvement  upon  the  commerce  of  the  stream  was  not  great  and  was 
temporary  merely.  The  nature  of  the  stream  and  of  the  work  done 
is  such  that  any  improvement  effected  would  be  permanent;  yet  the 
quantit}^  of  logs  brought  down  the  river  in  1902  was  less  than  in  sev- 
eral years  before  the  improvement  was  made. 

Accordinpl}"  no  further  improvement  of  this  stream  in  aid  of  log 
navigation  is  considered  advisable. 

To  improve  the  stream  for  navigation  by  boats  would  be  very  costly. 
Even  in  the  lower  10  miles,  whicn  is  the  portion  of  the  stream  which 
would  lend  itself  most  readily  to  improvement,  the  slope  is  such  that 
the  only  practicable  means  of  improvement  would  be  locks  and  dams. 
The  cost  of  such  work  would  be  wholly  out  of  proportion  to  the  prob- 
able commercial  benefits. 

The  Board  concurs  in  the  opinion  of  the  district  officer  and  the 
division  engineer  that  it  is  not  advisable  at  this  time  for  the  United 
States  to  undertake  the  improvement  of  Cheat  River,  West  Virginia, 

For  the  Board: 

H.  F.  Hodges, 
Majoi\  CitrpH  of  Engineers, 
Senior  Meinhe-r  Present, 


E  E  12. 


I'RKLIMINARY  EXAMINATION  OF  LOCKS  AND  DAMS  1,  3,  4,  AND  5, 

MONONGAHELA  RIVER,  PENNSYLVANIA. 

[Printed  in  House  Doo.  No.  209,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washhigtonj  December  J,  1903, 

Sir:  I  have  the  honor  to  submit  herewith  report,  dated  August  5, 
1902,  and  supplemental  report,  dated  Auj^ust  12, 1903,  by  Capt.  W.  L. 
Sibert,  Corps  of  Engineers,  on  preliminary  examination  of  Monon- 
gahela  River,  Locks  and  Dams  Nos.  1,  8,  4,  and  5,  ordered  by  the 
river  and  lmri)or  act  approved  June  13,  1902. 
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These  locks  and  dams  were  built  many  years  ago  by  the  Mononga- 
hela  Navi^tion  Company,  from  which  they  were  acquired  hv  me 
L'uitod  Stales  by  purcnase  in  1897.  Nos.  1,  8,  and  4  are  double  locks, 
and  No.  5  is  a  single  one;  they  are  in  bad  repair  and  are  inadequate 
in  capacity  for  the  present  commerce  of  the  river.  Captain  Sibert 
states  specifically  in  regard  to  each  of  the  locks  and  dams  referred  to 
that  it  is  worthy  of  improvement  by  the  United  States,  and  this  opinion 
is  concurred  in  by  the  division  engineer,  Col.  G.  J.  Lydeeker,  Corps 
of  Engineers. 

The  plan  of  improvement  suggested  by  Captain  Sibert  contemplates 
the  remodeling  of  existing  locks  and  dams  numl>ered  1  And  4  and  the 
construction  in  new  locations  of  new  structures  to  replace  existing 
hnks  and  dams  numbered  3  and  5.  In  each  case  double  locks  56  feet 
wide  and  3tJ0  feet  long  in  the  clear  are  to  be  provided.  He  estimates 
the  cost  at  $2,11S,71U.  The  rebuilding  of  Lock  and  Dam  No.  6,  the 
purchase  of  neceasjiry  land  for  the  rebuilding  of  Ijoi»k  and  Dam  No.  3, 
and  the  purchase  of  the  necessary  land  for  remodeling  Lock  No.  1  are 
considered  by  him  the  most  urgent  items  of  the  estimate. 

These  reports  have  l>een  reviewed  by  the  Ik)ard  of  Engineers  for 
Kivers  and  ilarlK)rs,  in  pursuance  of  tfee  provisions  of  sei^tions  3  and 
14  of  the  above-mentioned  act,  and  in  its  report  of  October  2,  1903, 
the  Ik)ard  states: 

The  lioanl  in  of  opinion  that,  conHidmng  the  needs  of  present  and  proHptvtive 
efMiinien-e,  the  exixMiditure  of  the  mim  al>ove  inentiontHl  is  juf'tifitHl,  and  that  it  is 
det-irahle  for  the  UnitiMJ  iStat^^s  to  iin<lertake  this  improvement.  The  Boanl  is  jrreatly 
iiiipreived  with  the  ur^rency  of  the  pro|)OfHMl  work,  t»8|)eeial]y  at  Loi'kn  5  and  3.  To 
enabh*  the  impn>venient  to  Ih»  carrieil  out  as  exjKHiitionsly  a*<  it  de«»rves  to  l>e,  and  as 
tN-«)n(»niically  as  posnihle,  it  is  n»connnende<l  that  in  tlie  next  river  and  harl)or  aet  an 
appn>|>riation  of  $250,000  1)6  made,  and  that  tlie  Secretary  of  War  1h»  authorize<l  to 
4>iiter  into  contrarts  to  complete  the  work,  at  a  total  cost  not  exceedin*'  12,118,791. 

The  opinion  of  the  I^ard  is  concurred  in  by  me. 

Since  the  date  of  the  reiwil  of  the  Board  of  Eng-inoers  for  Rivers 
and  Harl)ors  a  report  has  oeen  received  from  the  district  officer  to  the 
effect  that  Lock  No.  3  has  developed  alarinine  signs  of  weakness  and 
can  l)e  kept  serviceable  for  no  greater  length  of  time  than  will  be 
required  for  the  construction  of  a  new  lock. 

Very  respectfully,  your  olwdient  servant, 

G.  L.  GiTJ.ESPIE, 

Brig,  Gen,^  Chief  of  Enginccni^  L\  tS,  Army. 
Hon.  Eunu  Root, 

Sea'ctart/  of  War. 


refost  of  gapt.  wm.  l.  bibebt,  corps  of  ek0ineer8. 

Engineer  Office,  United  States  Army, 

J^'tf^urg^  Pa.^  August  5,  I90S. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  called  for  as  follows  in  the  river  and  harlK)r 
act  of  June  13,  11H)2:  "  Monongahela  Kiver,  Locks  and  Dams  One, 
Thref,  Four,  and  Five." 

Lock  No.  i,  Mommgahela  River.— ThS^  lock  is  1\  miles  above  the 
mouth  of  the  river.     It  has  two  parallel  chambers;  the  outside  chamber 
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ifl  50  feet  wide  and  159  feet  long  in  the  clear,  and  was  constmcted  in  1840: 
the  inside  chamber  is  56  feet  wide  and  250.3  feet  long  in  the  clear,  ana 
was  constructed  in  1848.  The  number  of  lockages  at  this  lock  during 
the  fiscal  year  ending  June  30, 1902,  was  18,911;  the  number  of  boats, 
barges,  etc.,  passed  was  40,339;  the  freight  tonnage  was  4,786,819. 

Since  1848  nothing  has  been  done  to  increase  the  capacity  of  this 
lock:  it  is  inadequate  for  the  traffic.  When  both  chambers  are  in 
good  working  ordx^r  the  demands  of  navigation  can  be  met^  but  when 
repairs  are  necessary  to  either  chamber,  river  commerce  is  delayed. 
This  lock  is  in  Pittsburg  Harbor,  and  the  demands  upon  it  will  con- 
tinually increase.  The  traffic  through  it  during  the  fiscal  ^ear  ending 
June  80,  1902,  was  357,651  tons  less  than  that  through  it  in  the  fiscal 
year  ending  J.une  30, 1901.  This  decrease  was  due  to  the  consumption 
of  coal  by  manufacturing  plants  in  the  first,  second,  and  third  pools, 
and  to  the  stage  of  river  causing  the  harboring  of  coal  in  the  first  and 
second  pools  awaiting  a  shipping  stage  in  the  Ohio  River. 

The  small  chamber  is  not  long  enough  to  pass  a  coal  boat,  and  the 
large  chamber,  while  wide  enough  for  two  coal  boats  abreast,  is  not  long 
enough  for  more  than  one  length  of  coal  boat  Coal  boats  are  26  feet 
wide  and  from  170  to  180  feet  long.  The  average  pool  tow  in  the 
Monongahela  Kiver  consists  of  3  coal  boats  and  the  towboat.  The 
capacity  of  the  lock  chambers  should  be  such  as  to  lock  this  tow  at 
one  locking. 

It  is  the  opinion  of  this  office  that  Ijock  and  Dam  No.  1,  Mononga- 
hela River,  is  worthy  of  iniprovciiient  by  the  United  States,  and  it  is 
respectfully  recommended  tnat  a  survey  be  made  and  a  project  pre- 
pared for  the  necessary  improvement. 

Zock  No.  5,  MonoDgalu'la  River. — This  lock  is  25  miles  above  the 
mouth.  It  has  two  pamllel  chambers;  the  outside  chamber  is  50  feet 
wide  and  159  feet  long  in  the  clear,  and  was  completed  in  1844;  the 
inside  chamber  is  56  feet  wide  and  276  feet  lon^  in  the  clear,  and  was 
completed  in  1883.  During  the  fiscal  year  ending  June  30,  1902,  tlie 
number  of  lockages  at  this  lock  was  16,729;  the  number  of  boats, 
barges,  etc.,  passed  was  50,275;  the  freight  tonnage  was  7,273,291* 
The  freight  tonnage  for  the  fiscal  j^ear  ending  June  30,  1902,  was 
1,107,129  more  than  that  for  the  fiscal  year  ending  June  30,  1901. 

The  small  chamber  is  too  short  to  pass  an  ordmar}'  coal  boat,  and 
the  large  chamber  is  too  short  to  pass  more  than  one  length  or  the 
ordinary  coal  boat.  The  lock  is  crowded  beyond  its  capacity  under 
present  conditions.  When  repairs  are  necessary  to  either  cnamber, 
Dusiness  is  restricted  and  seriously  interfered  with. 

It  is  the  opinion  of  this  office  that  this  lock  and  dam  is  worthy  of 
improvement  by  the  United  States,  and  it  is  recommended  that  a  sur- 
vey be  made  anS  project  prepared  for  the  necessary  improvement. 

Lock  No.  -^,  MoiwngaJida  liiver. — ^This  lock  is  41  miles  above  the 
mouth  of  the  river.  It  has  two  parallel  chambers.  The  outside 
cliamber  was  completed  in  1844.  It  is  50  feet  wide  and  159  feet  long 
in  the  dear.  The  inside  chamber  is  56  feet  wide  and  225  feet  long  in 
the  dear,  and  was  completed  in  1886. 

Coal  in  the  lower  pools  of  the  Monongahela  River  is  fast  being 
exhausted,  and  mines  are  being  opened  in  the  pools  above  Lock  ^o.  5. 
The  output  of  these  new  mines  nmst  pass  through  Lock  No.  4.  This, 
in  addition  to  the  commerce  already  existing,  will,  in  the  near  future, 
crowd  the  lock  beyond  its  capacity. 
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The  ordinary  coal  boat  can  not  be  pa88ed  through  the  small  chamber 
of  this  lock,  and  only  one  length  of  coal  boat  can  be  passed  through 
the  larger  cbainl>er. 

Durinff  the  fiscal  year  ending  June  30,  1902,  the  number  of  lock- 
ages at  this  lock  was  15,616;  the  number  of  boats,  barges,  etc.,  passed 
was  43.or4;  freight  tonnage  was  5,767,497.  The  freight  tonnage 
through  this  lock  for  the  fiscal  year  ending  June  30, 1902,  was  657,284 
tons  greater  than  that  through  it  during  the  fiscal  year  ending  June 
30,  1901. 

It  is  the  opinion  of  this  office  that  this  lock  and  dam  is  worthy  of 
improvement  by  the  United  States.  It  is  respectfully  recommended 
that  a  survey  be  made  and  a  project  prepared  for  the  necessary 
improvement. 

jLock  No,  5,  Monongahela  River, — This  lock  is  59  miles  above  the 
mouth;  it  has  one  chamber  50  feet  wide  and  165  feet  long  in  the  clear, 
and  was  completed  in  1856.  It  is  possible,  by  taking  advantage  of 
the  angle  between  the  gates  and  by  properly  maneuvering  a  coal  boat, 
to  pass  the  same  through  the  lock.  The  depth  of  water  on  its  floor 
ana  sills,  however,  makes  it  inade(}uate  for  the  passtige  of  the  ordi- 
nary coal  traffic  through  it.  The  available  depth  of  water  through 
the  lock,  with  the  flashl)oards  up  on  Dam  No.  4,  is  about  4.6  feet  at 
pool  stage.  Coal  boats  draw  from  8  to  8.5  feet;  coal  barges  from  6 
to  6.5  feet 

This  lock  is  now  a  practical  bar  to  the  proper  development  of  the 
mineral  resources  of  that  portion  of  the  Monongiihcia  River  Valley 
al>ove  it.  Four  large  coal  properties  are,  howeviM-,  lieing  opened  up 
al>ove  it,  and  other  developments  will  quickly  follow  propfsr  locking 
facilities  through  it. 

Freight  tonnage  through  this  lock  during  the  fiscal  year  ending 
June  30,  1902,  was  434,515,  the  same  being  179,847  tons  more  than 
that  during  fiscal  year  ending  June  30,  1901. 

In  the  opinion  of  this  office  this  lock  is  worthy  of  improvement,  and 
it  is  respectfully  recommended  that  a  survey  be  made  and  a  project 
prepared. 

It  is  estimated  that  a  survey  of  Locks  and  Dams  1,  3,  4,  and  5  can 
be  made,  and  projects  prepared  for  improving  the  same,  at  a  cost  of 
$1,500. 

Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibebt, 
Captain^  Corps  of  Engineera. 
Brig.  Gen.  G.  L.  Ghxespie, 

Chief  of  Engine^TS.  U.  S.  A. 
(Througn  the  Division  Engineer.) 

[Flrat  iodoraement.] 

Engineeb  OmcB,  U.  S.  Army,  Central  DmsioN, 

Cincinnatiy  Ohio^  August  tf,  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  opinions  and  recommendations  contained  in 
the  within  report. 

G.  J.  Ltdeckeb, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Central  Division* 
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[Second  indonemcnt.] 

Office  Chief  of  Engineers,  U.  S.  Arbiy, 

August  Z6,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps  of 
Engineei*s,  series  of  1902,  for  consideration  and  recommendation. 
By  order  of  the  Acting  Chief  of  Engineers: 

H.  F.  Hodges, 
Major ^  Corps  of  Engmeers. 

[Third  Indornement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WaMmjUfu,  D.  C,  October  2,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  tne 
within  report  on  a  preliminary  examination  of  the  ^^Monongahela 
River,  Locks  and  Dams  One,  Three,  Four  and  Five,"  the  indorsement 
of  the  division  engineer  thereon,  and  the  district  officer's  accompanying 
report  of  a  survey  made  in  extension  of  tlie  preliminary  exammation. 

On  September  27,  1903,  a  committee  of  the  Board  made  an  inspec- 
tion of  the  river  from  Pitts})urg  to  Lock  and  Dam  No.  5,  inchisive. 

There  are  15  locks  and  dams  constructed  or  constructing  on  the 
Monongahela  River.  The  first  lower  four  locks  are  double.  The  first 
seven  locks  and  dams  were  built  by  the  Monongahela  Navigation  Com- 
pany. The  property  and  rights  of  this  company  were  acquired  by  the 
United  States  in  181)7  for  S;i,76l,()15.46. 

The  project  for  the  construction  of  Locks  and  Dams  8  and  9  was 
adopted  in  1872  and  completed  in  1880,  at  a  cost  of  $436,900. 

Tne  project  for  the  construction  of  Locks  and  Dams  10  to  16 
was  adopted  February  3,  1897.  The  estimated  cost  of  the  work  is 
$1,200,000. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $200,000 
for  the  rebuilding  of  Lock  and  Dam  No.  2,  and  authorized  the  making 
of  contnicts  for  the  completion  of  the  work  at  a  total  cost  not  to  exceed 
$655,961. 

In  the  case  of  Locks  and  Dams  1,  3,  4,  and  5,  the  subject  of  the 
within  repoit,  the  district  officer  proposes  such  work  as  is  necessary 
to  provide  a  suitable  low-water  channel  and  double  locks  each  56  feet 
wide  and  360  feet  long  in  the  clear.  At  Nos.  1  and  4  the  dams  are 
to  be  repaired  and  as  much  use  as  possible  made  of  existing  lock 
masonry.  At  Nos.  3  and  5  it  is  found  advisable  to  construct  new  locks 
and  dams.  The  cost  of  the  proposed  work  is  estimated  by  the  district 
officer  at  $2,118,791. 

The  commerce  of  the  Monongahela  River  for  the  year  ending  June 
30,  1903,  is  reported  by  the  district  officer  to  have  been  more  than 
11,000,000  tons.  The  greater  part  of  the  coaf  shipped  down  the  Ohio 
River  comes  out  of  the  Monongahela,  and  a  large  and  increasing  pro- 
portion of  that  used  by  the  furnaces  and  mills  which  line  the  banks  of 
the  lower  pools  of  the  Monongahela  and  Allegheny  rivers  is  carried 
to  them  by  the  Monongahela  route.  The  price  of  fuel  in  the  greatest 
steel-making  center  in  the  world,  throughout  the  Ohio  and  lower 
Mississippi  valleys,  and  upon  the  Great  l^kes,  is  affected  to  a  consid- 
erable extent  by  the  fact  oi  the  navigability  of  the  Monongahela.    The 
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approaching  completion  of  Looks  10  to  15  will  add  to  the  importance 
of  the  lower  stretch  of  river,  which  is  that  under  present  consiae ration. 

The  district  officer  points  out  that  the  present  locks  are  inadequate 
to  handle  the  growing  commerce  of  this  stretch  of  river.  Moreover 
Locks  3  and  5  arc  in  dangerous  condition,  and  the  failure  of  either 
one,  especially  of  Lock  3,  would  seriously  cripple  the  traffic  of  the 
river. 

The  Board  is  of  opinion  that,  considering  the  needs  of  present  and 
prospective  commerce,  the  expenditure  of  the  sum  above  mentioned 
IS  justified,  and  that  it  is  desirable  for  the  United  States  to  undertake 
th!s  improvement.  The  Board  is  greatly  impressed  with  the  urgency 
of  the  proposed  work,  eswcially  at  Locks  5  and  3.  To  enable  the 
improvement  to  be  carried  out  as  expeditiously  as  it  deserves  to  be, 
ana  as  economically  as  possible,  it  is  recommended  that  in  the  next 
river  and  harlwr  act  an  appropriation  of  f 250,000  be  made,  and  that 
the  Secretary  of  War  be  authorized  to  enter  into  contracts  to  com- 
plete the  work,  at  a  total  cost  not  exceeding  $2,118,791. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut,  Col,^  Corj>8  of  EnguhuTS^ 

Senior  Member  of  Board. 


supplementary  report  on  preliminary  examination. 

United  States  Enoineer  Office, 

Pittsburg,  Pa.,  Aicgust  12,  190S. 

General:  In  compliance  with  instructions  from  your  office,  I  have 
the  honor  to  submit  herewith  a  report  on  the  survey  of  Locks  and 
Dams  Nos.  1,  3,  4,  and  5,  Monongahela  River,  as  provided  for  in  sec- 
tion 14  of  the  river  and  harlK)r  act  approved  June  13,  1JM)2. 

lx)cks  1,  8,  and  4  have  each  two  cnambers.  Lock  6  has  only  one 
chamber. 

Present  confUtion  of  Lock  and  Dam  No.  1. — The  smaller  or  outside 
chaml)er  of  this  lock,  with  available  length  of  159  feet  and  width  of 
50  feet,  was  I'ompletcd  in  1840.  The  inside  chamber,  with  available 
length  of  21*3  feet  and  width  of  56  feet,  wa«  built  in  1848,  since  which 
date  nothing  has  l)een  done  to  increase  the  capacity  of  either  chamber 
of  this  lock.  The  lo<*k  proper  and  a  portion  of  the  dam  rest  on  solid 
rock.  The  masonry  of  tne  lock  is  in  fair  condition.  The  dam,  how- 
ever, being  an  old  timber  dam,  is  in  need  of  extensive  repairs,  espe- 
cially repairs  that  will  reduce  the  leakage  through  it  to  a  minimum. 

iTeaent  condition  of  Lock  and  Dam  No.  S. — Tne  dimensions  of  the 
chambers  of  this  lock  are  the  same  as  those  stated  for  No.  1.  The 
smaller  chaml)er  was  completed  in  1844  and  the  larger  one  in  1883. 
Both  the  lock  and  the  dam  are  founded  on  gravel.  The  foundation  of 
the  lock  is  a  single  la^-er  of  timl>er  placed  transversely  on  the  gravel, 
over  which  are  spiked  two  courses  of  plank.  The  floor  of  the  large 
chamber  has  been  forced  up  in  places  as  much  as  9  inches  by  pres^sure 
from  beneath,  and  piles  have  been  driven  through  and  fastened  to  the 
floor  in  order  to  prevent  i\\\y  further  upheaval.  It  was  impracticable, 
however,  to  lower  the  floor  to  its  original  level.    The  scour  outside 
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the  river  wall  below  the  dam  has  made  it  difficult  to  prevent  that  walh 
from  being  destroyed.  The  space,  however,  has  at  several  times  N^en 
filled  with  stone-filled  cribs,  and  the  settlement  of  the  river  wall  has 
not  increased  perceptibly  for  several  years.  In  the  construction  of 
the  larger  chamber  in  1883  a  poor  quality  of  cement  was  used,  a 
cement  that  has  continued  to  swell  and  expand  from  the  date  of  com- 
pletion of  the  chamber  until  now.  The  walls  of  this  chamber  were 
originally  built  with  a  batter  from  the  pit  of  7  inches  at  the  top.  The 
distortion  of  the  walls,  due  to  the  expansion  of  the  cemenL  caused 
them  to  lean  inward  toward  the  chamber,  in  places  as  much  as  11 
inches,  making  the  total  movement  as  much  as  18  inches.  The  result- 
ant overhanging  portions  of  the  wall  were  cutaway  in  order  to  preserve 
the  necessary  width,  and  the  masonry  was  tied  together  by  tie-rods 
and  bands  to  prevent  it  from  fallinj^  apart.  The  dam  at  this  site  is  an 
old  timber  dam  and  is  in  need  or  extensive  repairs,  especially  such 
repairs  as  will  decrease  the  leakage. 

Present  condition  of  Lock  and  Dam  No.  ^ — ^The  small  chamber  of 
this  lock  has  the  same  dimensions  as  the  small  chamber  at  No.  8,  and 
was  completed  in  1844.  The  large  chamber,  with  available  dimensions 
of  225  feet  by  56  feet,  was  completed  in  1886.  The  lock  is  founded 
on  very  compact  gravel.  The  scour  below  the  dam,  however,  threat- 
ened in  years  past  the  river  wall  of  the  small  chamber,  which  was  made 
secure  by  means  of  cribs.  The  wall  had,  however,  leaned  outward 
about  its  center,  at  one  point  3  feet  at  the  top.  The  inside  face  of  this 
wall  was  repaired  with  timber  and  concrete  so  as  to  practically  repro- 
duce the  old  chamber  face  line.  The  lower  end  of  the  land  wall  oi  the 
small  chamber  was  undermined  so  that  in  1874  it  fell  down  for  a  length 
of  about  30  feet.  This  was  due  to  the  destruction  of  the  upper  ^tte 
by  a  steamer  entering  the  chamber  at  full  speed.  The  larger,  or  inside, 
chamber  was  founded  deeper  than  the  outside  chamber,  and  is  of  splendid 
stone  and  in  good  condition.  The  dam  at  this  site  is  an  old  timber 
dam,  and  is  in  need  of  extensive  repairs. 

Present  condition  of  Lock  am,dDam  No.  6. — ^This  lock  was  completed 
in  1856.  Its  original  dimensions  were  159  feet  by  50  feet.  Its  length, 
however,  has  since  been  increased  6  feet  by  shifting  the  position  of 
the  quoins  of  the  gates.  At  pool-full  stage  there  are  only  4  feet  of 
water  on  the  lower  sill.  The  floor  of  the  lock,  near  the  upper  end  of 
the  chamber,  has  been  lifted  by  upward  pressure  about  a  foot,  so  that 
there  is  reallv  only  an  available  depth  of  approximately  8  feet  in  the 
chamber  of  this  lock  at  pool  stage,  with  no  flashboards  on  Dam  No.  4. 
However,  this  depth  can,  by  these  flashboards,  be  increased  to  6  feet 
for  a  portion  of  tne  year.  In  addition  to  the  difficidties  experienced 
by  the  coal  shippers  at  Lock  No.  5  proper,  the  river  for  a  mile  below 
the  lock  is  too  shallow  for  economical  shipment  of  coal.  When  this 
lock  was  planned  in  1856  it  was  not  anticipated  that  coal  would  ever  be 
shipped  from  points  above  the  fourth  pool,  and  a  packet  navigation 
was  all  that  was  provided  for  in  fixing  tne  depth  of  water  on  the  sill. 
Since  that  time  a  great  portion  of  the  coal  in  the  pool  below  has  been 
mined,  and  several  large  coal  companies  are  now  opening  tipples  on 
the  Mononoahela  River  above  this  lock.  These  operators,  however, 
are  greatly  nampered  by  the  shortness  of  the  period  during  which  they 
can  carry  fully  laden  craft  from  above  Lock  5  to  the  lower  markets. 
A  portion  of  the  river  wall  of  this  lock  was  undermined,  in  its  earlier 
history,  and  fell,  due  to  a  breach  in  the  dam.    The  present  wall 
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built  on  the  d^ris  of  the  old  one,  and  cribe  were  sunk  outside  to  pre- 
vent similar  erosion  in  the  future,  but  the  work  of  reconstruction  was 
not  of  such  character  as  to  warrant  much  confidence  in  its  stability. 
Cracks  have  appeared  recently  in  the  river  wall.  The  wall  has  been 
grouted,  however,  and  other  measures  taken  to  insure  its  safety. 

The  commerce  on  the  Monongahela  River  for  the  fiscal  year  ending 
June  30,  1903.  was  11,369^814  tons.  The  average  number  of  lockages 
por  year  for  tlie  last  nve  fascal  years  through  the  following  locks  was: 

No.  1 21,673 

No.  3 17,665 

No.  4 15,829 

No.  5 6,168 

The  survey  and  records  of  the  office  show  that  none  of  the  locks 
reported  upon  herein  have  sufficient  capacity  to  meet  the  present 
demands  oi  commerce.  By  operating  them  night  and  dav,  with  no 
breakages,  commerce  is  kept  movine,  but  an  accident,  and  accidents 
must  occur,  always  causes  serious  delay.  Lock  No.  5,  having  only 
one  chamber  and  that  a  small  one,  and  with  insufficient  depth  on  the 
sills,  is  now  a  great  barrier  to  the  proper  development  of  the  coal 
fields  above  it,  but  in  anticipation  of  its  early  reconstruction  large  coal 
properties  are  being  openea  above  it. 

After  careful  study  of  the  sizes  of  the  various  crafts  plying  the 
Monongahela  River,  and  after  consultation  with  men  engaged  in  navi- 
lotion,  1  am  of  the  opinion  that  Locks  Nos.  1,  3,  4,  and  5  should  each 
nave  two  chambers,  each  chamber  56  feet  wide  and  3G0  feet  long  in 
the  clear.  In  rebuilding  or  remodeling  such  structures  so  as  to  meet 
present  conditions,  the  future  demands  upon  the  resulting  structures 
within  their  life  should  be  anticipated  and,  considering  the  remarkable 
extension  of  manufacturing  industries  along  the  Monongahela  River 
within  the  last  few  years,  I  feel  that  locks  with  cham)>ers  as  proposed 
above  will  be  fully  taxed  during  their  life. 

The  demand  for  increased  pool  depths  over  those  originally  designed 
has  been  met  in  the  past  in  an  unsatisfactory  way  by  flashboards.  l^ese 
boards  are  taken  oif  by  each  rise  and  it  is  impiuctieable  to  replace 
them  until  the  river  has  fallen  to  such  an  extent  as  to  reduce  the  aepth 
available  with  the  boards  on.  This  results  in  a  serious  interference 
with  commerce,  the  boats  not  being  able  to  rely  upon  a  constant  least 
depth,  knd  in  rebuilding  or  remodeling  these  locks  and  dams  it  is 
tiiought  that  a  reliable  movable  top  3  feet  high  should  be  placed  upf>n 
theoams 

PBOPOSED  rROJECT  AND  ESTIMATE. 

ImcJc  and  Dam  No,  1, — This  lock  being  founded  on  rock,  and  the 
larger  chambi^r  being  of  the  width  thoujrht  to  be  best  suited  to  the 
needs  of  the  stream,  it  is  proposed  to  retain  the  larger  chamber  and 
extend  the  same  downstream  so  as  to  give  in  it  a  len^h  of  360  feet  in 
the  clear,  and  to  construct  on  the  outside  of  it  a  new  chamber  of  the 
same  dimensions,  and  to  purchase  suflicient  proi)crty  below  for  the 
construction  of  a  suitable  entmnce  to  the  new  lock,  it  is  proposed  to 
place  a  new  concrete  top  on  the  nivsent  dam  and  to  construct  in  the 
same  a  movable  weir  al>out  3  feet  nigh  of  the  drum  or  other  approved 
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Stone  for  cribs  and  pile  work  of  dam 126,397 

Cost  of  erection  of  nve  new  lock  gates,  including  sills  and  quoins,  valves  in 

lock  gates,  anchorage,  etc 36, 000 

New  machinery  for  operating  five  lock-gates,  including  all  necessary  build- 
ings at  lock 25, 000 

Filling  behind  land  wall  and  in  front  of  dam,  paving  of  slopes  and  terre- 

pleins 14,000 

Concrete  work  on  dam  and  low  iron  movable  top  on  same,  600  feet 69, 480 

Concrete  guard  and  guide  walls  above  and  below  lock 76, 105 

Dam  abutment,  concrete 6, 000 

Dredging  approaches,  24,000  cubic  yards,  at  25  cents 6, 000 

626,122 
Contingencies,  6  per  cent 31, 306 

Total 667,428 

Summary  of  estimaiea. 

Lock  and  Dam  No.  1 f443,184 

Lock  and  Dam  No.  3 689,196 

Lock  and  Dam  No.  4 428,983 

Lock  and  Dam  No.  5 657,428 

Total -• 2,118,791 

In  view  of  the  immense  commerce  already  in  existence  on  this  river, 
and  of  the  fact  that  the  present  structures  are  hardly  able  to  accommo- 
date it  under  the  most  favorable  conditions,  I  am  oi  the  opinion  that 
Locks  Nos.  1,  3,  4,  and  5,  Monongahela  River,  are  worthy  of  improve- 
ment by  tiie  General  Government.  It  is  considered  that  the  rebuild- 
ing of  Lock  and  Dam  No.  6,  the  puf chase  of  the  necessary  land  for 
the  rebuilding  of  Lock  and  Dam  No.  3,  and  the  purchase  of  the  neces- 
sary land  for  remodeling  Lock  No.  1,  are  the  most  urgent  items  of  the 
estimate.  It  is  thought  that  with  care  Lock  No.  3  can  be  kept  service- 
able for  four  years,  and  that  Lock  No.  4  can  be  made  to  meet  the  demands 
of  commerce  for  tne  same  period,  barring  unlooked-for  accidents. 
Very  respectfully,  your  obedient  servant, 

Wm.  L.  Sibert, 
Captain,  Corps  of  Migineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chi i'f  of  Engineers,  U.  S,  A, 
(Through  the  Division  Engineer.) 

pWret  Indorsement.] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnati,  Ohio,  August  £0,  190S, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  with  the  views  expressed  by  Captain  Sibert  in  the 
within  report. 

G.  J.  Lydecker, 
Colonel,  Corps  of  Engineers^ 
Division  Engineer,  Central  Division* 
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E  E  13. 

MODIFICATION  OF  HARBOR  LINES  ON  THE  RIGHT  BANK  OF  THE 
MONONGAHELA  RIVER  AT  McKEESPORT,  PENNSYLVANIA. 

National  Tube  Company, 

National  Department, 
McKeesport^  Pa,^  SepU'inber  15^  1903. 

Dear  Sir:  I  am  inclosing  under  separate  cover  a  blueprint*' 8howing 
the  proposed  new  mills  which  the  National  Tube  Company  desire  to 
bulla  at  McKeesport,  and  also  blueprint"  showing  the  modification  of 
the  United  States  harbor  line  along  the  southern  shore  of  the  Monon- 
gahela  River,  in  front  of  the  projx^rty  of  the  National  Tube  Company, 
which  we  ask  you  to  consider.  \  ou  wull  notice  that  we  have  completely 
filled  the  available  territory  with  the  proposed  new  mills  to  such  an 
extent  that  we  have  not  sufficient  track  room  to  handle  our  internal 
tra(*ks  properly  with  the  track  system,  as  shown  on  this  print.  We 
find  that  through  tracks  on  and  near  the  river  bank,  so  as  to  permit 
of  moving  material  from  the  iron  mills  near  Riverton  street  to  the 
rolling  nulls  without  lieing  interrupted  by  local  railroad  work  in  the 
steel  works  and  furnace  vards,  is  an  imperative  necessity.  Also, 
under  the  conditions,  as  shown  on  the  print,  we  will  be  compelled  to 
lay  our  large  water  mains  under  the  railroad  tracks,  which  is  not  good 
engineering. 

Referring  to  the  print  showing  the  I'nited  States  harbor  line,  we 
respectfully  ask  you  to  consider  the  following  modification: 

The  yellow  line  shown  on  this  print  marks  the  location  of  the  new 
harlH)r  line  which  we  ask  you  to  locate  in  place  of  the  present  harlK)r 
line,  whi(*h  is  shown  in  white.  This  would  cut  oflf  some  25  or  30  feet 
at  the  narrowest  jwint  of  the  river,  and  moves  the  harbor  line  river- 
ward  lower  down  where  the  river  is  broader.  We  would  propose  to 
build  a  wall  of  cupola  cinder,  cemented  with  hot  furnace  slag,  along  the 
river  front,  making  the  wall  with  a  slope  of  1  foot  horizontal  to  3  feet 
vertical. 

This  change  in  the  harbor  line,  if  made,  would  permit  us  to  put  in 
our  track  system  in  fairly  good  shape,  and  would  not,  we  trust,  make 
the  river  conditions  worst*,  but,  on  the  contrary,  l)etter.  We  would 
agree  to  remove  the  material  which  is  outside  of  the  yellow  line  within 
two  years  from  date  of  receipt  of  permission  to  utilize  the  space  on  the 
land  side  of  the  yellow  line. 

As  we  desire  to  begin  work  on  the  intake  of  our  new  pumping  plant 
at  once,  an  early  consideration  of  this  matter  would  be  very  much 
appreciated. 

Yours,  respectfully,  Wm.  B.  Schiller, 

Presidetit. 

Capt.  W.  L.  SiBERT, 

O^rpn  of  Engineers. 

a  Nut  printed. 
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letter  of  the  chief  of  engineers. 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wafthingtrm,  April  18^  1904 » 

Sir:  The  Pittsburgh  Coal  Exch*ange  submitted  request  under  date  of 
Juno  27,  1902,  for  extension  of  harbor  lines  at  Pittsburg,  Pa.,  from 
Davis  Island  dam  so  as  to  include  pools  Nos.  2  and  3  on  the  Ohio  River. 

It  appearing  from  report  of  July  9,  1902,  by  the  local  officer,  Capt. 
Wm.  L.  Sibert,  Corps  of  Engineers,  *  *  *  that  the  establishment 
of  such  lines  by  the  United  States  would  be  desirable,  he  was  author- 
ized to  take  up  the  consideration  of  the  question  with  a  view  to  pre- 
senting for  action  by  the  Department  such  lines  as,  in  his  iudgment, 
would  best  subserve  the  various  interests  involved.  His  further  report 
was  submitted  under  date  of  February  23, 1904. 

This  subject  has  received  veiy  careful  consideration  at  the  hands  of 
Captain  Sibert,  who  has  made  special  surveys,  held  a  public  hearings, 
ana,  so  far  as  in  his  opinion  could  consistently  be  done,  made  altera- 
tions to  meet  the  demands  of  interested  riparian  owners  in  the  lines 
originally  proposed  by  him. 

Numerous  protests  against  the  proposed  lines  remain  unsatisfied,  how- 
ever, the  grounds  for  such  opposition  being  briefly  stated  as  follows: 

(a)  By  act  of  Congress  approved  June  12,  1876,  the  residents  and 
property  holders  of  Neville  Township,  Pa.,  were  authorized  and 
empowered  to  close  the  channel  of  the  Ohio  River  on  the  south  side  of 
Neville  Island,  commonly  known  as  the  "back  channel,"  by  the  con- 
struction of  an  embankment  or  causewav  from  the  head  of  said  island 
to  the  southern  shore  of  the  river. 

(b)  This  embankment  or  causeway  was  never  built,  and,  it  appearing 
that  its  construction  mig-ht  prove  rather  o])]ectionable  than  otherwise, 
the  law  authorizing  such  construction  was  repealed  by  section  8  of  the 
river  and  harbor  act  approved  June  13,  1902. 

(c)  In  the  meantime  certiiin  private  parties  had  secured  from  the 
State  of  Pennsylvania,  under  authority  of  a  State  statute  enacted  in 
1897,  in  relation  to  patenting  lands  lying  within  and  along  navigable 
rivers,  patents  covering  the  entire  river  bed  comprised  in  said  oack 
channel  at  Neville  Island. 

Certain  of  the  contestants  contend  that  no  harbor  lines  at  all  sliould 
be  esta])lished  on  this  back  channel,  arguing  that  this  channel  is  no 
longer  a  navigable  water  of  the  United  Stiites,  it  having  been  aban- 
doned as  such  when  the  act  of  187i)  was  passed  which  authorized  the 
construction  of  the  causeway. 

Other  protestants  bjvse  their  contention  on  the  ground  that  the  chan- 
nelway  through  the  back  channel  as  proposed  by  Captain  Sibert  is  too 
wide  and  that  a  less  width  would  be  sufficient. 

This  latter  point  is  discussed  at  length  in  Captain  Sibert's  report  of 
February  23,  1904,  herewith,  where  it  is  shown  that  the  width  of 
channelwa}'  of  560  feet  adopted  by  him  for  practically  the  entire 
length  of  the  back  channel  is  in  itself  a  compromise  and  less  than  the 
calculated  width  necessary.  The  eflFect  of  the  uncontrolled  encroach- 
ment by  riparian  owners  into  the  bed  of  a  stream  considered  unnavi- 
gable  is  well  illustx-ated  by  the  disastrous  flood  in  the  Kaw  Uiver  in 
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1903  and  the  resulting  efforts  to  remed}'  these  encroachments  even  at 
an  enormous  cost. 

With  reference  to  the  first  contention.  Captain  Sibcrt  takes  the  posi- 
tion that,  the  causeway  never  having  been  built,  the  back  channel  has 
always  remained  subject  to  the  general  laws  governing  navigation. 

Tliis  position  is  conformable  to  a  decision  given  March  81,  1900,  by 
the  el uoge- Advocate-General  in  a  bridge  case,  in  which  the  jurisdiction 
of  the  United  States  was  likewise  at  issue.     This  d(»cision  is  as  follows: 

I  <)o  not  think  that  this  act  [of  June  12,  1876]  Fhould  Ih^  construed  an,  in  itself, 
taking  thiH  channel  out  of  the  Hnt  of  navi>?a!)le  waU»rH  of  the  Unit4Hl  States,  but  as 
)rivinjc  the  consent  of  Conffresfl  to  the  clo>»in>f  of  the  channel  by  the  InMieficiaries  of 
the  act  as  nrovided  therein.  So  lonjj  as  the  authority  driven  in  the  act  m  n<»t  exer- 
cinecl,  it  it)  l)elieved  that  the  channel  m  legally  a  navi^ble  water  of  the  Tnited  States, 
an<i  comcH  within  the  purview  of  the  legislation  of  C'onjfress  inatie  for  the  protection 
of  such  waters. 

In  this  connection  I  refer  also  to  the  opinion  of  the  supreme  court 
of  the  State  of  Pennsylvania,  in  Bailey  v.  Miltenl>erger  (HI  State 
Reports,  Casey  7,  pp.  37-43),  to  the  effect  that  the  absolute  ownership 
of  landadjoinmga  navigable  stream  extends  only  to  high-water  mark; 
l)elow  that,  ownership  of  the  soil  will  not  authorize  such  use  of  it  as 
will  interfere  with  the  use  of  the  stream  as  a  hi^hwa}'. 

Furthermore,  the  protests  based  on  patents  issued  by  the  State  of 
Pennsylvania  covering  the  bed  of  the  back  channel  at  Neville  Island 
are  founded  on  the  assumption  that  the  United  States,  in  authorizing 
the  construction  of  the  causewav,  abandoned  said  back  channel  as  a 
navigable  waterway.  This  could  not  be  the  fact.  The  (lovernment, 
when  it  builds  a  dam  or  allows  one  to  l>e  built,  does  not  abandon  the 
stream  as  a  navigable  waterway.  Even  had  the  causeway  l)een  built, 
the  stream  might  ha^e  remained  navigable  lK)th  above  and  Iwlow  the 
olistruction,  and  in  that  case  would  have  remained  under  the  control 
of  the  War  Department  for  navigation  purposes.  Indeed,  the  part 
below  the  olv^truction  might  conceivably'  have  formed  a  most  valuable 
harlM)r.  The  causeway  not  having  been  built,  the  back  channel  did 
remain  navigable,  and  Is  under  sucTi  control. 

Concurring  in  the  views  of  the  local  officer  that  the  back  channel  of 
the  Ohio  River  is  subject  to  the  provisions  of  law  in  regard  to  naviga- 
ble waters,  and  that  in  both  the  main  and  back  channels  of  the  river 
lietween  I^vis  Island  dam  and  Dam  No.  3,  near  Osborn,  Pa.,  harbor 
lines  should  Ih»  est4iblished  for  the  preservation  and  protection  of  navi- 
gable waters  of  the  T ni ted  States,  1  recommend  that  the  lines  selected, 
which  are  delineated  and  described  on  the  10  tracings"  herewith,  l)e 
approved,  and  that  the  Secretary  of  War  place  his  approval  on  the 
title  and  index  sheet,  which  has  !)een  prejmred  for  his  signature. 

In  this  i*onnection  attention  is  invit(»d  to  requests  from  attorneys  for 
certain  parties  opposed  to  this  projwsed  action  for  a  hearing  l>efore  the 
SiHTetary  of  War  in  this  case,  which  re<|uests  are  returned  to  the 
Secretary  by  sejiamte  indorsement  of  this  date. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Jirif/.  (rtN.^  chief  nf  EnqlneevSn,  V,  *V.  Arinkf. 
Hon.  Wm.  H.  Taft, 

Secrdavy  nf  Wur, 

"  Not  |>rinte<l. 
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[Second  indonement.] 

War  Department, 
Judge-Advocate-General's  Office, 

Washington^  D.  C.^  April  )?5,  1904,. 

Respectfully  returned  to  the  Secretary  of  War,  inviting  attention 
to  the  statement  of  the  case  by  the  Chief  of  Engineers  in  within  letter, 
dated  April  IS,  1904.  It  is  understood  that  the  views  of  this  office 
are  desired  as  to  whether  there  is  any  legal  objection  to  the  approval 
of  the  harbor  lines  recommended  by  the  Chief  of  Engineers  for 
approval,  particularly  with  reference  to  the  eflFect  of  the  act  of  June 
12,  1876  (19  Stat.  L.,  68),  on  the  authority  to  establish  lines  for  the 
back  channel  at  Neville  Island.  The  act  in  question  provided  as 
follows: 

That  the  residents  and  property  owners  of  Neville  Township,  county  of  Allegheny 
and  State  of  Pennsvlvania,  l)e,  and  they  are  hereby,  authorisKcd  and  empowered  to 
close  the  channel  of  the  Ohio  River  on  the  south  side  of  Neville  Island,  in  said  town- 
ship, by  the  construction  of  an  embankment  or  causeway  from  the  head  of  said 
island  to  the  southern  shore  of  said  river:  I^ovided^  however.  That  the  Government 
of  the  United  States  shall  not  be  liable  for  any  expenses  incurred  in  the  performance 
of  said  work,  or  by  reason  thereof. 

In  my  opinion,  dated  March  31,  1900,  on  the  question  whether  the 
eflFect  ojf  this  act  was  to  take  the  channel  out  of  the  list  of  navigable 
watei*s  of  the  United  States,  this  office  said: 

I  do  not  think  that  this  act  should  be  construed  as  in  itself  taking  this  channel  out 
of  the  list  of  navigable  waters  of  the  United  States,  but  as  giving  the  consent  of  Con- 
gress to  the  closing  of  the  channel  by  the  beneficiaries  of  the  act  as  provided  therein. 
So  long  as  the  authority  given  in  the  act  is  not  exercisetl  it  is  oelieveil  that  the 
channel  is  legally  a  navigable  water  of  the  Unite<l  States.^and  comes  within  the  pur- 
view of  the  legislation  of  Congress  made  for  the  protection  of  such  waters. 

The  embankment  or  causeway  authorized  by  said  act.  was  never 
built;  and,  it  appearing  that  its  construction  niiglbt  prove  objectionable 
to  the  interests  of  navigtition,  the  act  was  repealed  by  section  8  of  the 
river  and  harbor  act,  approved  June  13,  1902.  It  is  stated  that  certain 
private  parties  had  secured,  in  the  meantime,  from  the  State  of  Penn- 
sylvania, in  1SJ>7,  under  an  act  of  its  legislature  in  relation  to  patent- 
ing lands  lying  within  and  along  navigable  rivers,  patents  covering 
the  entire  river  bed  comprised  in  the  channel;  but  in  the  opinion  erf 
this  office  such  grants  in  no  way  affect  the  authority  of  the  United 
States  over  the  channel  as  a  navigable  water  of  the  United  States.  As 
stated  in  the  previous  report  of  this  office,  the  act  authorizing  the 
causewa}'  did  not  have  the  effect  of  taking  the  channel  out  of  the  list 
of  navigable  waters,  but  simply  gave  consent  to  closing  it  by  a  cause- 
way. Sloreover,  the  actual  construction  of  the  cjiusewa>'  would  not 
have  had  the  effect  of  authorizing  filling  of  the  entire  channel.  Above 
and  ])elow  the  causeway  the  channel  would  still  have  been  subject  to 
the  laws  of  the  United  States  in  regard  to  altering  the  condition  or 
c*apacity  of  naviga])le  waters  by  excavating  or  filling,  or  erecting 
structures  therein.  It  is  well  established  that  the  title  of  the  States 
to  the  Ix^ds  of  rivers  and  other  navigable  waters  is  not  an  absolute 
one,  but  is  su])ject  to  the  pammount  right  and  duty  of  the  United 
States  to  conserve  their  navigabilit}';  and  the  grantee  of  the  State 
holds  the  title  subject  to  the  same  incidents.  nCiwkins  Point  Light- 
house case,  89  Fed.  Rep.,  77;  Scranton  v.  Wneeler,  179  U.  S.,  141; 
10  Am.  and  Eng.  Ency.  of  Law,  2d  ed.,  1134.)    In  the  opinion  of  this 
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office  there  is  no  objection  to  the  approval  of  the  harbor  lines  recom- 
mended for  approval  by  the  Chief  of  Engineers. 

Geo.  B.  Davis, 
Judge- Advocate-  General, 

[Thinl  iiiclorHcmcnt.] 

Wau  Dkpartment,  June  24^  1904. 
Approved  as  within  rccomniendcil, 

Wm.  H.  Tait, 
Secretary  of  War. 


RKI'OUT  OF  ("AIT.   W.   L.   8IBERT,  ('OKI'S  OF   ENGINEERS. 

EN(nNEER  Office,  United  States  Army, 

PlttHhurg,  Pa.,  February  23,  lOOJ^ 

General:  I  have  the*  honor  to  submit  the  following  report  in  con- 
nection with  the  establishnuMit  of  harbor  lines  on  the  Ohio  River  from 
Davis  Island  dam  to  Lock  No.  3: 

^  Upon  investigation  it  was  found  that  the  181>6  survey  was  not  suffi- 
ciently accurate  for  harbor-line  purposes  and  that  almost  all  of  the 
stations  of  this  survey  had  been  destroyed  or  obliterated  and,  in  addi- 
tion, material  changes  had  taken  place  in  the  bod  of  the  stream,  due  to 
lK)th  natural  and  artificial  causes.  On  account  of  the  above,  and  for 
marking  the  linos  after  establishment,  an  accurate  triangulation  sys- 
tem was  extended  over  the  roach,  the  main  topographical  features 
were  locjited,  and  new  maps  "  were  prepared  on  which  the  propositi 
lines  were  laid  down. 

The  maps  were  exhibited  at  a  public  h(»aring  hold  in  this  office  July 
13,  1903,  which  hearing  was  thoroughly  advertised  by  notices  in  news- 

Cpers  and  by  circulars,  which  were  delivered  at  every  house  along  the 
nks,  |>ost(Hi  in  local  post-offices,  railroad  stations,  and  other  public 
places,  and  mailed  to  many  persons  thought  to  be  interested. 

Some  changes  in  the  proposed  hn^ation  oT  the  lines  were  found  to  be 
advisable,  and  after  those  were  made  the  maps  were  placed  on  public 
exhibition  from  October  r»  to  2(),  11M)3,  notice  of  this  having  been 
thoroughly  distributed  in  the  same  manner  as  mentioned  above  tor  the 
public  iKjaring. 

A  few  mon*  changes  wore  made  in  the  proposed  lo(^tion,  and  the 
lin(»s  as  now  reconunondod  for  establishment  are  shown  on  nine  sheets** 
(Nos.  7  to  15)  forwardcMl  herewith. 

There  remain  a  few  j)rotests,  the  principal  one  l>eing  that  of  the 
American  Stc»ol  and  ^^  ire  Uomimnv,  in  tne  consideration  of  which 
objections  all  other  jirotostants  will  1)0  answered. 

It  appears  that  certain  parti(»s  obtained  from  the  State  of  Pennsyl- 
vania pat4»nts  for  all  that  i>ortion  of  the  ImmI  of  the  Ohio  River  in 
what  is  known  as  the  back  channel  between  Neville  Island  and  the 
south  shore,  assmning  that  the  (iovornmont  of  the  Unitc»d  States  relin- 

"  Nut  |>riiite<l. 


250(i       BEPOBT   OF   THE   CHIEF   OF   ENOCTEEBS,   U.  8.  AKMT. 

rjuLsb^  tif^  navigable  waters  this  portion  of  the  Ohio  River  in  the 
following  act  of  Congress,  approved  June  12,  1876: 

AN  ACT  Anthftxizing  lb*  r^-wdent*  mnd  pr ipen j  ownen  of  Neville  Township,  coontT  off  Allc|dicnj, 
Mtt*]  j'tAtfot  PenD.*jlv*DU.  tr/cl/^iKtheehjiDZief  of  tbeOhio  fUTeroatbeioatbadeoc  NerUle  laJMUM 
iff  th«;  'vm^rfnir-tion  of  an  «-mfjttnkment,  or  caowwaj .  from  the  head  off  aud  iaiaiid  to  the  soathem 
ntUfT*:  o1  Mii*l  river. 

/>  if.  ennriM  //»/  the  Sennit  and  IWt*f  of  Itejfrt^miatire^  of  the  UniUd  »^Ui  of  Awteriea 
in  fjfinjreim  ntmfinUe.d^  That  the  resndentrf  an«l  property  owners  of  Ne\ille  Townfthip, 
f^ififit y  of  Alleirheny,  and  Stateof  Pennsylvania,  l»e,  and  they  are  hereby,  aathorixed 
and  ernff^>w«*r«Hl  to  vVr^,  the  channel  of  the  <ihio  River  on  the  south  sicle  of  Neville 
Ifflarid,  in  f^id  t/iuri.<*hip,  by  the  constmction  of  an  embankment  orcansewmy  from 
th«?  h<«/l  of  naid  i.-land  to  the  poothem  shore  of  raid  river:  Prorxded^  howetery  that 
Wm%  (vovf'mm^nt  of  the  I'nited  States  shall  not  l>e  liable  for  any  expenses  incurred 
in  the  [lerfonnanr.f;  of  Faid  work,  or  by  reason  thereof. 

STtion  8  of  the  river  and  harbor  act  approved  June  13, 1902,  repeals 
the  a*t  referred  to  above.  The  causeway  authorized  was  never  built, 
and  tbe  question  as  to  whether  the  act  of  Congress  authorizing  the 
njsidents  and  propert\'  owners  of  Neville  Township  to  construct  a 
causeway  that  never  was  constructed  was  an  abandonment  by  the 
Tnited  J^tatesof  the  l>ed  of  the  river  comprising  the  back  channel  spe- 
cificiall}^  referred  to  a!x>ve,  is  one  that  can  only  be  determined  in  the 
courtw. 

Whether  or  not  Congress,  in  section  8  of  the  last  river  and  harbor 
act,  tfK>k  from  anyone  a  vested  right,  can,  as  this  office  understands, 
only  be  determined  in  the  courts. 

This  office  hjis  always  assumed  that  the  bed  of  the  stream  must  be 
determined  by  the  facts  as  they  exist  at  any  particular  time,  and  it  is 
most  certainly  a  fact  that  the  back  channel  referred  to  above  is  a  part 
at  the  prew'nt  time  of  the  bed  of  the  Ohio  River,  and  in  which  the 
Secretary  of  War  is  authorized  by  section  11  of  the  river  and  harbor 
act  of  March  I^,  181)l^  to  establish  harbor  lines. 

It  is  believed  that  a  harbor  line  has  nothing  whatever  to  do  with  the 
riv(»r  boundaries  of  pro{)erty  and  that  the  owners  of  land  lying  river- 
ward  of  harbor  lines  can  make  such  use  of  this  land  as  is  consistent 
with  the  use  of  the  stream  as  a  pul)lic  highway.  A  harbor  line  is 
mer(»ly  a  line  in  the  l)ed  of  the  stream  riverward  of  which,  in  the  opin- 
ion of  the  Secrebiry  of  War,  fillings  cannot  be  made  or  structures 
built  without  such  fiiiin^rs  or  structures  interfering  with  navigation. 
This  line  is  not  forever  ti^ed  in  one  place.  It  can  be  changed  at  any 
time  whc»n  the  S(»cretarv  of  War  thinks  it  necessary  for  the  preserva- 
tion and  i)rot4H'tion  of  the  harlx)r,  so  long  as  its  changed  location  lies 
within  the  bed  of  the  stream. 

Therc»>  K(»(»ms  to  be  an  opinion  among  property  owners  along  the 
rivers  in  the*  vicinity  of  Pittsburg  that  if  in  the  establishment  of  harbor 
lines  in  front  of  tluMr  prop(»rty,  such  lines  are  not  placed  as  close 
together  as  they  are  in  the  narrowest  part  of  the  river  above  and  below, 
they  are  deprived  of  a  certain  portion  of  their  property;  whereas  to 
establish  the  lines  so  as  to  make  them  as  near  together  as  the}'^  are  in 
the  narrowest  ])laces  above  and  below  would  be  to  take  from  the  people 
the  use  of  a  certain  amount  of  the  navigable  wat(^rs  of  the  country  in 
case  such  harbor  lines  were  tilled  out  to  by  the  contiguous  i)roperty 
owners. 

The  right  to  use  all  of  the  stream  l)(»longs  to  all  of  the  people,  and  a 

I)roi)erty  owner  along  the  bank  is  not  deprived  of  any  right  anil  does  not 
ose  any  pro|)erty  when  harbor  lin(»s  are  so  established  as  to  preserve 
to  the  people  a  full  use  of  all  of  the  navigable  waters.     An  argument, 
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therefore,  as  is  that  of  the  American  Steel  and  Wire  Company  and  the 
American  Land  Company,  based  on  the  supposition  that  the  harbor 
line  should  be  so  located,  as  to  enable  them  to  fill  Up  the  bed  of  the 
stream  until  it  is  as  narrow  as  it  is  at  the  narrowest  place  both  above 
and  below  the  reach  in  question,  is  not  thought  by  this  office  to  be 
worthy  of  consideration,  since  it  is  an  assumption  that  the  public  ri^ht 
should  be  made  to  suffer  in  order  that  they  may  increase  their  hold- 
ings and  increase  the  value  of  their  holdings  by  providing  a  place,  to 
the  detriment  of  a  public  utility,  for  the  deposit  of  slag  cinder  resulting 
from  the  operation  of  their  mills. 

An  examination  of  all  of  the  protests  submitted  in  this  case  shows 
that  they  are  founded  on  patents  issued  October  23,  1901,  covering 
river  bea  in  the  back  channel,  or  upon  grounds  such  as  those  statea 
above. 

The  lines  in  all  cases,  as  shown  on  the  maps  accompanying  this 
report,  are  within  the  bed  of  the  stream^  as  this  office  unaerstands  the 
b^  or  the  stream,  and  their  location  m  the  back  channel,  or  rather 
the  width  between  such  lines  in  the  back  channel,  was  determined  by 
this  office  after  careful  calculations  as  to  the  necessary  waterway  to 
pass  the  floods  of  the  Ohio  River  in  such  a  manner  as  not  to  interfere 
with  navigation.  This  width  and  the  consequent  carrying  capacity  of 
the  back  channel,  in  connection  with  the  front  channel  at  Neville  Island, 
were  determined  by  ascertaining  the  discharge  of  the  Ohio  River  dur- 
ing the  flood  of  1884,  which  is  the  highest  on  record,  and  so  apportion- 
ing the  channels  as  to  carry  a  similar  flood  without  materially  increasing 
the  height  of  such  flood.  There  will  of  course  be  some  increase,  due 
to  the  iHct  that  the  present  back  channel  is  wider  toward  the  lower 
end  of  Neville  Islana  than  it  is  at  the  upper  end,  and  that  there  will 
be  some  decrease  in  the  average  width  of  the  front  channel  when  fill- 
ing is  made  out  to  the  proposed  harbor  lines. 

It  can  be  stated  with  certainty  that  the  provision  made  for  the 
passage  of  the  floods,  on  which  the  navigation  of  the  stream  must 
depend,  at  the  head  of  Neville  Island  is  less  than  that  given  in  the 
average  sectibn  of  the  Ohio  River  above  and  below  this  place.  The 
section  taken  at  Jai*ks  Run  and  used  by  this  office,  as  well  as  by  the 
American  Steel  and  Wire  Company  in  their  protest,  approximates  to 
the  smallest  section  between  Davis  Island  Dam  and  Pittsburg,  and  the 
calculations  submitted  by  the  American  Steel  and  Wire  Company  on 
blueprint  accompan^'ing  their  protest  show  that  in  order  to  pass  the 
flooa  of  1884  through  the  two  cnannels  at  the  head  of  Neville  Island 
with  the  same  facility  as  such  flood  passed  the  Jacks  Run  section  in 
1884,  the  back  channel  at  Neville  Island  should  have  a  width  of  585 
feet,  which  is  25  feet  more  than  the  width  proposed  by  the  Govern- 
ment of  the  United  States  on  niaps^  herewith. 

They  argue,  however,  that  should  the  Ohio  River  be  filled  out  to 
the  harbor  lines  already  established  at  Jacks  Run,  the  discharging 
capacity  of  that  section,  when  the  water  is  at  a  certain  elevation,  \\m 
be  reduced  so  that  a  corresiK)nding  section  at  the  head  of  Neville 
Island,  maintaining  the  present  width  of  front  channel,  would  rejquire 
for  its  back  channel  a  width  of  493  feet,  lx)th  of  which  suppositions 
mean  an  increase  of  flood  heights,  an  increase  of  current  at  these  nar- 
row sections,  and  interference  with  navigation.      These  arguments 
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CONCTRUCrriON  OF  LOCKS  AND  MOVABLE  DAMS  IN  OHIO  RIVER 
BETWEEN  THE  PENNSYLVANIA  STATE  LINE  AND  CINCINNATI, 
OHIO,  AND  IMPROVEMENT  OF  KANAWHA  AND  LITTLE  KANAWHA 
RIVERS,  WEST  VIRGINLA. 


REPORT  OF  MA  J.  OEO,  A.  ZTNN,  CORPS  OP  ENGINEERS,  OFFICER  IN 
VHARCfE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


DfPBOVKMINTB. 


1.  Movable  dams  in  Ohio  River. 

2.  Little  Kanawha  River,  West  Viiyinia. 

3.  0|>enitinff  and  care  of  lock  and  dam 

on  Little  Kanawha  River,  Weet  Vir- 
ginia. 


4.  Kanawha  River,  Weet  Virginia. 

5.  Operating  and  care  of  locks  and  dama 

on  Kanawha  River,  Weet  Virginia. 


■ZAMINATIOKS  AND  8U1IVST8. 


6.  Elk  River,  West  Virginia. 

7.  Kanawha  River,  Weet  Virginia. 

8.  Little  Kanawha  River,  West  Virginia, 

between  Lock  No.  6  and  Bomeville. 


9.  Little  Kanawha  River,  West  Virginia, 
lockH  and  dams  not  owned  by  the 
UnitCHl  Staten. 

10.  New  River,  West  Virginia. 


United  States  ENon^EEB  Otfiob, 

Wheeling,  W.  Va.,  July  19,  190J^ 

General:  I  have  the  honor  to  transmit  herewith  the  annual  report 

of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30,  liK)4. 

The  following  assistant  engineers  were  in  local  charge  of  the  works: 

Charles  Humphreys,  Dams  Nos.  8,  11,  and  13^  Ohio  River;  W.  M, 

Hall,  Dams  Nos.  18  and  19,  Ohio  River,  and  Little  Kanawha  River; 

and  Thos.  £.  Jeffries,  Kanawha  River. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 

Major ^  CoTp%  of  EngineeT%. 

Brig.  Gen.  A.  Mackenzik, 

Chief  of  EfigitieerH^  U.  S.  A. 
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F  F  I. 

MOVABLE    DAMS    IN   OHIO   RIVER   BETWEEN   THE   PENNSYLVANIA 

STATE  LINE  AND  CINCINNATI. 

OPERATIONS  DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Dam  No.  8^  about  Jfi  miles  hdow  Pittsburg^  Pa, — All  the  land 
required  for  this  site  was  acquired.  Plans  for  the  lock  and  guide  walls 
were  completed  and  received  the  approval  of  the  Department. 

As  the  lock  is  to  be  founded  on  gravel,  the  plans  provide  for  a 
foundation  of  piling  to  be  driven  to  rock  with  close-driven  sheet  pil- 
ing along  both  sides  of  the  river  wall  and  gate  tracks,  outer  side  of 
each  gate  recess,  and  channel  side  of  land  wall  and  each  guide  wall. 
The  exposed  sides  of  the  entire  foundation,  considering  the  lock  and 
guide  walls  as  a  whole,  are  to  be  protected  with  heavy  riprap,  except 
the  lower  end  of  river  wall  and  lower  gate  track  which  are  to  be  pro- 
tected by  a  crib  filled  with  stone.  The  plans  also  provide  for  pavine 
the  floor  of  the  lock  chamber  with  concrete.  Openings  are  to  oe  left 
in  this  floor  to  prevent  its  damage  in  case  of  any  upward  pressure  of 
water  under  the  floor.  No  drift  chute  or  power  or  flushing  conduits 
are  provided  for,  as  they  are  considered  unnecessary.  The  emptying 
of  the  lock  will  be  done  through  valves  in  the  gates,  the  filling  througn 
valves  in  the  river  wall.  Only  two  Poir^e  dams  are  to  be  buUt,  instead 
of  four  as  in  previous  plans.  These  plans  were  prepared  in  accord- 
ance with  the  report  of  a  Board  of  Engineer  oflScers,  a  synopsis  of  which 
is  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1903, 
pao-e  1714,  under  Dam  No.  13. 

This  method  of  construction,  together  with  the  increased  price  of 
material  and  labor,  has  added  considerably  to  cost  of  lock  and  dam 
construction  on  the  Ohio,  and  the  structures  where  founded  on  sand 
and  gravel  can  not  be  built  within  the  original  estimates  ($850,000 
each).  Past  experience  shows  that  only  the  best  work  will  stand  in  the 
Ohio  River. 

A  contract  was  entered  into  June  8,  1904,  with  The  T.  A.  Gillespie 
Company  of  Pittsburg,  Pa.,  for  building  so  much  of  the  lock  and 
guide  walls  as  can  be  done  within  the  limit  of  $255,000,  with  the  pro- 
viso that  should  additional  funds  become  available  the  company  will 
complete  the  work.  Preparations  were  in  progress  at  the  close  of  the 
year  for  commencing  woi-k  under  the  contract. 

A  temporary  building  to  be  used  as  an  oflSce  is  under  construction, 
an  emergency  contract  having  been  entered  into  with  Finley  Brothers 
Company  of  Chester,  W.  Va. 

Dam  No.  11^  about  77  miles  helow  Pittshurg^  Pa. — ^There  is  still  one 
piece  of  land  to  be  acquired  on  the  abutment  side  of  the  river,  the  land 
on  the  lock  side  and  one  piece  on  the  abutment  side  having  been  pur- 
chased. Plans  similar  to  those  described  above  under  Dam  No.  8,  for 
lock  and  guide  walls,  were  completed  and  received  the  approval  of  the 
Department. 

A  contract  was  entered  into  June  30, 11)04,  with  the  Min^  Construc- 
tion Company  of  Wheeling,  W.  Va.,  for  l)uilding  so  much  of  the  lock 
and  ^uide  walls  as  can  be  done  within  the  limit  of  $250,000,  with  the 
proviso  that  should  additional  funds  become  available  the  company 
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will  complete  the  work.  Although  the  contract  has  not  been  approved, 
the  company  is  making  preparations  to  commence  work. 

Under  an  emergency  contract  entered  into  with  A.  S.  Craig  and 
John  Exner  of  Wellsburg,  W.  Va.,  a  temporary  building  is  being 
constructed  which  is  to  be  used  as  an  office  during  construction  of  lock 
and  dam. 

Dam  No.  13^  about  96  miles  below  Pittsburg^  Pa. — Plans  embodying 
the  modifications  as  recommended  by  a  Board  of  Engineer  officers 
were  completed,  and  a  supplemental  contract  covering  same  entered 
into  with  The  Sheridan-Kirk  Contract  Company.  As  tne  Government 
furnishes  the  cement  to  be  used  in  the  lock  construction,  a  contract  for 
furnishing  the  Portland  cement  required  to  December  31,  1904,  was 
entered  into  with  the  Atlas  Portland  Cement  Company  of  New  York, 
the  natural  cement  for  the  foundations  being  furnished  by  L.  S. 
McEallip  &  Co.  of  Pittsburg,  Pa.,  under  a  contract  previously  made. 
A  small  survey  of  the  additionHl  land  required  for  building  sites 
was  made,  and  5,800  barrels  of  natural  and  5,740  barrels  of  Portland 
cement  received. 

The  Sheridan-Kirk  Contract  Company,  contractors  for  building  the 
masonry  of  lock,  accomplished  the  following  work  during  the  year: 

Excavation cubic  yards. .  10, 12S 

Rubble  masonry do 94 

Concrete do S,037 

Timber feet  B.  M..     6,733 

Iron  and  steel pounds..  S9, 391 

Iron  pipe linear  feet..         61 

Sheet  piling do 14, 104 

Bricks number..  42,000 

Piles do....     1,237 

Filling cubic  yards. .        139 

At  the  close  of  the  year  the  powor-house  foundation,  river-wall 
foundation,  and  619  feet  of  river  wall  were  completed,  and  the  driving 
of  piling  and  sheet  piling  for  the  remainder  of  lock  foundation  was 
well  advanceil. 

Dfifn  No.  18,  af>out  179  miles  below  Pittsburg^  Pa. — Designs  were 

1)repjired  for  the  dam  for  this  site  and  the  one  best  adapted  for  the 
ocality  forwarded  to  the  Deiwirtment  for  approval.     Plans  for  lock 
machinery  are  in  preparation. 

The  cement  to  be  used  in  the  lock  and  guide  walls  is  to  be  furnished 
by  the  Government,  and  a  contim*t  for  furnishing  that  reauired  to 
December  31,  liH)4,  was  entered  into  with  the  Atlas  Portlana  Cement 
Company  of  New  York.  Seven  thousand  five  hundred  barrels  of  Port- 
land cement  were  received. 

Under  the  contract  entered  into  with  The  Evansville  Contract  Com- 
pany the  following  work  was  accomplished: 

TimlKjr feet  B.  M..  331,632 

(\)niinon  tilling cubic  yards. .  26, 042 

Stone  flllinjc do 1,53S 

Common  cxcravation do 12, 536 

Koi*k  excavation do 3,434 

C'oncreU* <lo 6, 793 

Bolt  holen linear  ftH?t. .  124 

Inm  and  steel pounds..  86,941 

Vitrified  pipe linear  feet. .  460 

The  following  is  the  condition  of  the  work  at  the  close  of  the  year: 
The  greater  part  of  the  connnon  excavation  (material  overlying  rock) 
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March  8, 1903: 

Ck)ntmniiig  conBtraction  of  lock  at  Dam  No.  8 $200,000 

Gontlnaing  construction  of  lock  at  Dam  No.  11 200, 000 

Continuing  construction  of  Dams  Nos.  13  and  18 460, 000 

April  28,  1904: 

Continuing  construction  of  Dam  No.  8 50, 000 

Continuing  construction  of  Dam  No.  11 50, 000 

Total 1,731,600 


ABfiTBACr  OF  CONTRACTS  IN  FOBCB  FOR  IMPROVING    OHIO  RIVER  BELOW  PITTSBURO,  FA* 

Tjock  for  movabk  Dam  No,  18. 

Contractor:  The  Sheridan-Kirk  Contract  Company. 

Rate:  Cofferdam,  at  $10  per  linear  foot;  temporary  piling,  35  cents  per  linear  foot; 
sheet  piling,  35  cents  per  linear  footj  ordinary  excavation,  30  cents  per  cubic  yard; 
deposit  excavation,  50  cents  per  cubic  yard;  channel  dredging,  25  cents  per  cubic 
yard;  rock  excavation  $3  per  cubic  yard;  ordinary  filling,  30  cents  per  cubic  yard; 
stone  filling,  $3  per  cubic  yard;  special  ashlar  masonry,  $16  per  cubic  yard;  coping 
masonry,  $17  per  cubic  yard;  rubble  masonry,  $5.50  per  cubic  vard;  bnck  masonry, 
$11  per  cubic  vard;  concrete  masonry  (cement  furnished  by  United  States),  $2.85 
per  cubic  yard;  oak  timber,  $50  per  thousand;  hemlock  timber,  $35  per  thougand; 
cast  iron,  5  cents  per  pound;  wrought  iron,  5  cents  per  pound;  steel,  6  cents  per 
pound;  iron  pipe,  3-inch,  15  cents  per  linear  foot. 

Date  of  approval:  July  5,  1901. 

Date  of  beginning:  September  7,  1901. 

Date  of  expiration:  400  fair  working  da3r8. 

Lock  for  movabU  Dam  No,  18, 

Contractor:  The  Evansville  Contract  Companv. 

Rate:  Grubbing  and  clearing  at  $25  per  acre;  hemlock  timber  and  plank,  $40  per 
thousand;  sheet  piling,  $45  per  thousand;  round  timber,  25  cents  per  linear  foot; 
round  piling,  30  cents  per  linear  foot;  common  filling,  27  cents  per  cubic  yard;  pud- 
dling, $2  per  cubic  yard;  stone  filling,  $1.50  per  cubic  yard;  common  excavation,  25 
cents  per  cubic  yard;  rock  excavation,  $2.50  per  cubic  yard;  concrete  (cement  fur- 
nishea  by  United  States),  $4  per  cubic  yard;  oak  timber,  $50  per  thousand;  paving, 
$3.50  per  cubic  yard;  curbing,  $7  per  cubic  yard;  bolt  holes,  50  cents  per  linear 
foot;  iron  and  steel,  5J  cents  per  pound;  vitrified  pipe,  8-inch,  35  cents  per  linear 
foot;  vitrified  pipe,  12-inch,  50  cents  per  linear  foot;  galvanized-iron  pipe,  3-inch,  60 
cents  per  linear  foot;  galvanized-iron  pipe,  2-inch,  40  cents  per  linear  foot;  galvan- 
ized-iron pipe,  l}-inch,  40  cents  i>er  linear  foot;  highway,  50  cents  per  square  yard. 

Date  of  approval:  December  10,  1902. 

Date  of  beginning:  January  14,  1903. 

Date  of  expiration:  300  fair  working  days. 

Natural  cement  at  Dam  No,  18, 

Contractors:  L.  S.  McKallip  &  Co. 

Rate:  In  paper  bags  at  81  cents  per  barrel. 

Date  of  approval:  July  29,  1901. 

Date  of  beginning:  When  notified. 

Date  of  expiration:  December  31,  1902,  or  on  completion  of  construcUon  work. 

Portland  cement  for  Dams  Nos.  IS  and  18, 

Contractor:  Atlas  Portland  Cement  Company, 
Hate:  In  canvas  sacks  at  $1.60  \>er  barrel. 
Date  of  approval:  Mav  14,  1904. 
Date  of  beginning:  "When  notified. 
Date  of  expiration:  December  31,  1904. 
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Lock  for  movable  Dam  No»  8, 

Gontractor:  The  T.  A.  Gillespie  Company. 

Rate:  Grubbing  and  clearing  at  $100  per  acre;  timber,  $36  per  thoiipand;  sheet 
piling,  50  cents  per  linear  foot;  roond  pihng,  41  cents  per  linear  foot;  coiiimon  fill- 
ing, 30  cents  per  cubic  yard;  stone  filling,  $2  per  cubic  vard;  stone  steps,  $1.25  per 
linear  foot;  common  excavation,  50  cents  per  cubic  yard;  concrete,  $5.95  per  cuoic 
yard;  white-oak  timber.  $60  per  thousand;  paving,  |i6  per  cubic  yard;  bolt  holes,  $1 
per  linear  foot;  iron  ana  steel,  6  cents  per  pound;  cast-iron  pipe,  6-inch,  $1.50  per 
linear  foot;  galvanized-iron  pipe,  3-incb,  $1  per  linear  foot;  galvanixed-iron  pipe, 
li-iw±,  60  cents  per  linear  foot 

Date  of  approval:  June  24, 1904. 

Date  of  beginning:  July  27, 1904. 

Date  of  expiration:  210  fair  working  da}^. 

Temporary  builiiing  at  Dam  No,  S, 

Contractor:  Finley  Brothers  Company. 
Rate:  $735. 

Date  of  contract:  June  17,  1904. 
Date  of  t)eginning:  June  28,  1904. 
Date  of  expiration:  July  27,  1904. 


Temporary  htiUding  at  Dam  No.  lU 

Contractors:  A.  8.  Craig  and  John  Kxner. 

Rate:  $748.85. 

Date  of  contract:  June  22,  1?M)4, 

Date  of  l)eginning:  July  2.  liKM. 

Date  of  expiration:  August  1,  1904. 


OOMMERriAL   RTATISTIC8. 


Freight  handlfd  at  the  wharr*R  of  miw  of  the  prlnrifHii  ritien  ftedneeit  Dam  No.  8,  Ohio 
hirer,  ami  Jitfthtj^  Ohio^  during  the  ntlfndar  year  J!f(J,i, 


Name  of  city. 


Frvlght. 


7V»n«. 

Rixl  Uvrrpoiil.  Ohio 49,400 

.^(fiilioii vlllc.  Ohio 8, 600 

WelUbiirK.  W.  Va 6.2U0 

WhwHiiK.  W.  Va t  147.060 

MariclU,  Ohio 18,662 

RavonNWood.  W.  Va 100,000 

Kacinc.  Ohio 4.600 

Mlddleport.  Ohio 8, 644 

Point  ncanant.  W.  Va 1,800 

ratU'ttMburg.  Ky 160,000 

A*hlan«l.  Ky 1,000,000 

Inmton.  Ohio 78.000 

FortJimouth.  Ohio 1,000,000 

Ripley,  Ohio 00,000 


I*iwwcn- 
Kcni. 

Number. 
16.200 
10,600 


82,060 
14,0b0 


2U.UUU 
80,000 


26,000 
10.000 


The  number  of  pa«»eng<»r8  in('lii«K*H  exrurHioiu.^ti4. 

The  information  contained  in  the  fon^going  table  was  ohtainetl  through  the  mayors 
of  the  several  cities  mentioned.  It  appears  that  no  acmirate  re<'ord  is  kept  of  tonnage 
and  passenger  traffic  at  most  of  the  towns  on  the  Ohio  River,  and  the  quantities  given 
in  the  above  table  are  only  approximately  correcL 
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F  Fa. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

On  August  13,  1903,  a  small  force  was  put  to  work  at  Burnsville, 
W.  Va.,  to  remove  the  obstructions  which  had  re-formed  in  the  fiver 
from  Burnsville  to  Burning  Springs,  a  distance  of  81i  miles.  Work 
was  completed  September  25,  after  removing  the  following:  Four  hun- 
dred and  thirty -two  snags,  125  fallen  trees,  9  logs,  46  stumps,  and  1,158 
cubic  yards  of  bowlders;  375  overhanging  trees  were  deadened  and 
218  felled.  This  put  the  channel  in  fairly  good  condition  for  naviga- 
tion by  flatboats,  rafts,  and  other  small  craft.  There  is  still  a  small 
balance  available,  which  will  be  applied  to  removing  obstructions  from 
time  to  time.  ^  -  ^ 

There  are  a  number  of  places  in  the  above-mentioned  section  of  the 
river  where  navigation  is  quite  difficult,  and  the  milldam  at  Stouts 
Mills,^W.  Va.,  is  an  obstruction  where  freight  must  be  transferred 
either  over  or  around. 

The  preparation  of  an  estimate  of  the  probable  cost  of  each  of  the 
four  locks  and  dams  in  said  river  not  owned  by  the  Government,  and 
a  report  as  to  their  present  condition,  probable  cost  of  repair,  and  the 
advisability  of  acquiring  the  same  in  the  interest  of  navigation  as 
called  for  m  the  river  and  harbor  act  of  June  13, 1902,  was  completed. 
The  report  and  estimate  are  contained  in  House  Document  No.  309, 
Fifty-eighth  Congress,  second  session. 

As  a  protection  against  fire,  the  Government  buildings  at  Lock  No. 
6  were  provided  with  fire  extinguishers. 

Five  hundred  dollars  can  be  profitably  expended  on  this  river  each 
year  in  removing  obstructions  and  maintaining  the  channel,  but  to 
remove  the  larger  obstructions  would  require  a  much  greater  sum. 

The  commercial  statistics  are  containea  in  the  report  for  operating 
and  care  of  lock  and  dam  on  Little  Kanawha  River,  West  Virginia. 

Money  statement. 

July  1,  1903,  balance  unexpended $1,094.76 

Amount  received  from  sale 125.00 

1, 219. 76 
June  30,  1904,  amount  expended  during  fiHoal  year: 

For  examination .' $r>5. 00 

For  maintenance  of  improvement S73. 41 

938.41 

July  1,  1904,  balance  unexpended 281. 35 

July  1,  1904,  outstanding  liabilities 33. 00 

July  1,  1904,  balance  available 248.35 

I  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  lialance 
unexpended  July  1 ,  1904 1, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONB. 


AujnwtH,  1876 $7,300 

June  18,  1878 18,000 

March  3,  1879 18,000 

June  14,  1880 15,000 

March  3,  1881... 40,000 

Augu«t2,  1882 31,000 

Au|^t5,  1886 16,875 

NoTS. — ^Beoeived  from  sale,  $186.10. 


Aujrust  11,  1888 $25,000 

September  19,  1890 40,000 

June3,  1896 1,600 

March  3,  1899 743 

June  13,  1902 1,000 

Total 214,418 


F  F  3, 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  ON   LITTLE  KANAWHA 

RIVER,  WEST  VIRGINIA. 

Lock  and  Dam  No.  5  is  located  about  41  miles  from  the  mouth  of 
the  river  (Parkei*sburg),  and  is  a  continuation  of  the  slack-water  sys- 
tem controlled  by  the  Little  Kanawha  Navigation  Company.  The 
locks  and  dams  (four)  owned  by  the  navigation  company  often  cause 
a  stoppage  of  navi^tion,  owing  to  their  leaky  condition.  During  the 
past  fiscal  year  navigation  was  suspended  seventy-seven  days  on  account 
of  low  water,  and  eighty  days  on  account  of  ice.  The  suspension 
caused  by  low  water  is  almost  entirely  due  to  the  bad  condition  of  the 
locks  and  dams  below,  owned  by  the  navigation  com{)any. 

The  following  work,  necesvsary  to  koep  the  lock  and  dam  and  their 
appurtenances  in  good  condition,  was  aocomplished  during  the  year: 
Gates  and  valves  of  lock  were  repaired,  and  the  former  painted;  dam 
repaired  bjr  replacing  15,000  feet  of  timber,  150  cubic  vards  of  stone, 
and  500  driftbolts;  cement  paving  behind  land  wall  or  lock  repaired 
by  replacing  58»S  square  feet;  lock  houses  repaired  by  reshingling 
part  of  one  house,  and  papjering  and  painting  both  houses;  walk 
on  Government  ground  repaired  liy  laying  826  linear  feet  of  cement 
paving;  river  banks  above  abutment,  below  lock,  and  back  of  lower 
guide  wall  protected  with  525  cubic  yards  of  stone.  The  old  store- 
house is  being  replaced  by  a  new  one  which  will  also  contain  an  ofiice 
and  a  shop;  its  reconstruction  is  under  contract  New  needles  for  the 
provisional  dams  in  both  ends  of  lock  were  purchased.  At  the  close 
'of  the  year  the  Government  structures,  with  the  exception  of  the 
storehouse  and  the  old  sheds,  were  in  good  condition. 


ALLOTMKNTi. 


November  28, 1891 $1,500.00 

July  15,  1802 4,426.65 

Julv21.  1S93 3,837.97 

Jul'v  16.  1894 3,491.03 

Julv20,  1895 3,378.17 

Jaly24,  1896 830.72 

July  28,  1897 1,684.03 

▲ii«iiit  8»  1879 8,038.53 


July  21,  1899 $2,831.68 

July  14,  1900 2,271.61 

June  25,  1901 3,470.84 

July  12,  1902 2,706.25 

July  20,  1903 4,318.97 

March  7,  1904 500.00 

Total 87»786.86 
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Summary  of  expenditures  for  operating  and  care  of  lock  and  dam  on  lAUle  Kanawha 
River y  West  Virginicty  for  the  fiscal  year  ending  June  30,  1904- 

Office  expenses  and  superintendence $272. 43 

Labor 1,264.59 

Fuel 16.00 

Expenses 75. 11 

Eepairs 1,756.02 

Total 3,386.06 


ABSTBACT  OF  CONTRAGT  IN  FORCB  FOR  LITTLE  KANAWHA  RIYBB,  WBBT  YIBQINIA* 

Frame  storehouse  at  Lock  No.  6. 

Contractor:  Stephen  Davidson. 
Bate:  $1,675. 

Date  of  contract:  May  16,  1904. 
Date  of  beginning:  June  5,  1904. 
Date  of  expiration:  August  4, 1904. 


COMMERCIAL  STATISTICS. 


Commerce  that  has  passed  Lock  No.  6  since  it  was  opened  to  navigation. 


Fiscal  year—  Tons. 

1890 140,115 

1891 190,688 

1892 244,254 

1893 137,072 

1894 106,412 

1 895 1 79,  240 

1896 105,212 

1897 176,169 


Calendar  year —  Tom. 

1897 127,943 

1898 122,406 

1899 138,664 

1900 119,439 

1901 122,190 

1902 69,706 

1903 73,464 


Detailed  statement  of  commerce  for  calendar  year  1903, 


Articles. 


Amount. 


Bricks 

Oarbon  black i 

f^airing 

Cement 

Goal 

Dry  goods 

Flann  prodncts 

Grooenes  and  paintn 

Hardware. , 

Iron 


Articles. 


Idye  stock... 

Lumber 

Salt 

Saw  logs 

Stone 

Sundries 

Ties,  railroad 

Total... 


Amount 


Ibna. 


19 


47,760 

ao 

2,144 


91, 4M 


Number  of  passengers,  8,989. 
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Lid  ofBUm-whed  boaU  fHying  on  the  LUUe  Kanawha  River ,  Wesi  Virffinia,  during  calen- 

dor  year  190S. 


Name  of  boat 


BteamboaUi: 

Darlinff 

Baraanina  King 

French 

Telephone 

Louiae 

Excel 

Katie 

Boatii  pro(>elled  by  irn^'oline: 

Clipper 

Calhoun 

EdithH 

Creston 

A.  C.  Barney 

Hurricane 

Mabel  B 

Carbon  Black 

H.B.  Stout 

Orion 

Winona 

Wabanh 

Floren(.*e  W 

Leone 

Cruiaer 

JoeKellar 


Length. 

Breadth. 

Depth. 

Feet. 

FkL 

Fiet. 

100 

22.7 

8.6 

90 

18.0 

8.6 

104 

19.6 

4.2 

93 

16.0 

2.6 

102 

21.6 

8.0 

95 

18.0 

8.0 

90 

20.0 

8.0 

76 

8.0 

1.7 

70 

8.0 

2.0 

60 

9.0 

2.0 

66 

9.0 

2.4 

76 

10.0 

2.0 

65 

7.6 

1.8 

HO 

7.6 

1.7 

85 

7.6 

2.0 

86 

7.6 

2.0 

50 

7.6 

2.0 

85 

7.6 

2,0 

70 

8.0 

2.0 

40 

7.0 

2.0 

70 

8.0 

2.6 

60 

14.6 

2.6 

60 

9.0 

8.5 

Tonnage. 


78.80 
106.00 
75.78 
73.00 
77.00 
60.00 
76.00 

10.00 
10.00 
12.00 
12.00 
12.00 
10.00 
10.00 
10.00 
10.00 

6.00 
10.00 
10.00 

5.00 
12.00 
13.11 
10.00 


lUpari  of  lockagn  at  Lock  No,  6,  Little  Kanawha  Rinr,  West  Ftfytnia,  for  the  calendar 

year  ending  December  SI,  J90S, 

SU-amboatB 1,443 

Bargee  and  flats 481 

Rafta r 1,335 

MiacellaneouB 43 

Totol 3,302 

Number  of  lockages 3, 294 


F  F  4. 

IMPROVEMENT  OF  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  work  provided  for  under  the  modified  project  for  the  expendi- 
ture of  the  funds  appropriated  by  the  act  of  June  4,  1897,  was 
Sracticalljr  completed  with  the  construction  of  three  guard  cribs  at  Lock 
lo.  3,  which  was  done  under  contract  with  Riley  E.  and  Frank  C. 
Williams. 

A  new  project  for  the  expenditure  of  the  balance  remaining  from 
the  above-mentioned  act  was  approved,  and  provides  for  the  following: 
Grading  land;  constructing  sewers,  walks,  additional  fences,  back 
porches,  lock  houses  (2)  at  Lock  No.  6,  office  buildings,  coal  sheds, 
water-closets,  carpenter  and  blacksmith  shops,  storehouse  (1),  ^uide 
cribs  at  Locks  Nos.  2,  3,  and  11,  bridge  at  Lock  No.  8,  and  retaining 
walls  at  Lock  No.  11;  purchasing  additional  land  at  Ix>cks  Nos.  5  and 
6,  window  blinds,  sinks  and  pumps  for  lock  houses,  lights  for  use  at 
the  movable  dams,  and  machinery  for  operating  gates,  etc.,  with  steam; 
concreting  floors  in  cellars  of  lock  houses;  protecting  river  banks; 
equipping  telephone  system  with  metallic  circuit,  and  Government 
builaings  and  boats  with  fire  extinguishers;  and  dredging. 
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Window  blindsj  sinks,  and  pumps  for  lock  houses  were  purchased^ 
as  was  also  material  for  constructinfif  sewers  and  walks  at  the  locks  and 
retaining  walls  at  Lock  No.  11. 

About  75  per  cent  of  the  work  for  constructing  sewers,  20  per  cent 
of  that  for  constructing  walks,  85  per  cent  of  that  for  installing  sinks 
and  pumps  in  the  lock  nouses,  and  90  per  cent  of  that  for  fitting  lock 
houses  with  window  blinds  were  completed.  The  work  on  the  retain- 
ing walls  at  Lock  No.  11  is  well  under  way,  as  is  also  that  on  grading 
Government  land  at  Locks  Nos.  9  and  10.  Fifty -three  fire  extinguishers 
were  purchased  and  installed. 

A  contract  was  entered  into  May21,  1904,  with  Robert  Shore  and 
Bennett  Murrell  of  Huntington,  W.  Va.,  for  constructing  two  lock 
houses  at  Lock  No.  6.  Work  was  commenced  on  June  7  and  fair 
progress  is  being  made.  W.  H.  Hanna  of  Charleston,  W.  Va..  was 
awarded  the  contract  for  constructing  office  buildings,  coal  sneds, 
water-closets,  shops,  storehouse,  back  porches,  and  fences  at  the  ten 
locks.  The  papers  were  signed  and  forwarded  for  approval.  Pro- 
posals, to  be  opened  July  11,  for  building  guide  cribs  at  Locks  Nos. 
2,  3^  and  11  were  invited. 

The  dredge,  crane  boat,  and  towboat  belonging  to  this  river  were 
employed  in  dredging  in  the  pools  and  lock  approaches.  During  the 
year  31,840  cubic  yards  of  material  and  52  cubic  yards  of  stone  were 
removed.  Additional  work  accomplished  by  this  plant  is  given  under 
the  report  for  operating  and  care  of  looks  and  dams  on  Kanawha  River. 
The  old  spuds  of  the  dredge  were  replaced,  as  were  also  the  propeller 
wheels  of  the  towboat.  • 

It  does  not  appear  that  the  use  of  the  new  towboat  James  Rumsey 
during  the  past  year  was  such  as  to  afford  me  an  opportunity  to  state 
whether  or  not  the  boat  is  a  decided  improvement  over  the  ordinary 
type  of  towboat. 

"  The  field  work  of  the  sur\'ey  of  the  river  between  Lock  No.  2  and 
the  Falls,  which  was  commenced  June  15, 1903,  was  completed  August 
21,  after  which  the  notes  were  platted.  A  report  on  same  was  for- 
warded November  21,  and  is  contained  in  House  Document  No.  305, 
Fifty-eighth  Congress,  second  ses^sion. 

The  commercial  statistics  for  this  river  are  given  in  the  report  lor 
operating  and  care  of  locks  and  dams  on  Kanawha  River. 

Monnj  Mfnfi')m>)tt. 

Jnly  1,  1903,  balance  unexpenHtni $144,  .380. 20 

Amoant  received  from  rales,  etc 1, 627. 70 

146, 007. 90 
June  30, 1904,  amoant  ex|>en<1efl  dnrinjr  fiscal  vpar.  for  works  of  iinim^ve- 
ment 15,007.45 

July  1,  1904,  balance  unexpende^i 131,000.45 

July  1,  1904,  outi<tandin);  liabilitief> 2, 640. 70 

Julyl,  1904,  balance  available 128,359.75 


July  1,  1904,  amount  covered  by  uncompleti^l  iM>ntract8 5, 900. 00 
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APPBOPRIATIONB. 


March  3, 1873 $25,000.00 

June  23,  1874 26,000.00 

^Urch3, 1876 300,000.00 

August  14,  1876 270,000.00 

June  18,  1878 222,000.00 

March  3, 1879 150,000.00 

June  14,  1880 200,000.00 

March  3, 1881 200,000.00 

Augu8t2,  1882 200,000.00 

July  5,  1884 200,000.00 

AugUBt5,  1886 187,500.00 

February  1,  1888 34,379.30 


Febraary  1,  1888 .  $30,370.15 

August  11,  1888 350,000.00 

September  19,  1890 300,000.00 

July  13,  1892 225,000.00 

March  3,  1893 500,000.00 

March  2,  1895 680,700.00 

June  4,  1897 273,000.00 

Total 4,272,949.46 

Carried  to  surplus  fund  ...  1, 086. 31 


Balance 4,271,863.14 


Note. — Received  from  sales,  etc.,  $1,627.70. 


F  F  5. 

OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  KANAWHA  RIVER, 

WF^T  VIRGINIA. 

The  slack-water  system  of  the  Kanawha  River  consists  of  10  locks 
and  dams,  of  which  2  are  fixed  and  8  movable,  and  provides  for  6-foot 
navigation  over  a  distance  of  about  90  miles  from  Point  Pleasant 
upstream.  As  mentioned  in  previous  reports,  the  cost  of  maintaining 
this  system  is  increasing,  owing  to  its  length  of  service.  This  is  espe- 
cially true  at  the  movable  dams,  the  first  of  which  (Nos.  4  and  5)  were 
completed  in  1880,  and  the  last  (Nos.  9,  10,  and  11)  in  1898.  At  the 
close  of  the  year  the  works  were  pi*actically  in  ^ood  condition. 

The  movable  dams  were  operated  without  serious  accident  or  delay, 
as  follows:  Dams  Nos.  4-8,  raised  five  times  and  lowered  five  times; 
Dams  Nos.  9  and  10,  raised  four  times  and  lowered  four  times;  Dam 
No.  11,  raised  seven  times  and  lowered  seven  times. 

Unusual  conditions  prevailed  during  the  first  part  of  the  winter,  due 
to  low  water  and  ice.  Ice  interfered  with  locking  at  the  fixed  dams 
for  about  sixty -five  days. 

The  following  is  a  summary  of  the  work  accomplished: 

Loci"  No.  S. — Material  was  received  for  repair  of  guard  cribs;  good 
progress  made  toward  constructing  new  lock  gates;  and  1,200  wtUows 
planted  in  the  washout  below  abutment. 

Ijf)ct  No,  3, — Five  new  valves  were  placed  in  lock  gates;  and  640  cubic 
yards  of  riprap  sot  and  460  cubic  yards  reset  on  bank  l>elow  lock. 

Lock  No.  4- — The  interior  of  two  of  the  small  lock  houses  was  painted 
and  papered;  47  new  wickets  placed  in  the  navigation  jiass  of  dam, 
completing  the  set  of  which  15  wickets  were  placed  last  year;  and  7 
iron  check  posts  set  along  lock  wall.     A  new  service  boat  (small)  was 

{purchased,  and  new  pass  trestles  were  contracted  for  with  the  York 
bridge  Company  of  York,  Pa. 

ZfxX*  No.  5. — A  set  (31)  of  new  pass  trestles,  purchased  under  con- 
tract with  B.  Wallis  &  Co.,  was  placed;  the  chams  on  35  pass  wickets 
re^)lacod;  and  the  interior  of  1  small  loc»k  house  and  of  the  oflice 
pauitod,  and  that  of  2  small  lock  houses  painted  and  i)ai)ered. 

IjhIt  No.  6. — The  new  gates,  upper  and  lower,  for  the  lock  were 
completed  and  hung;  29  new  weir  wickets  placed;  the  interior  and 


1904 


-162 
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exterior  of  1  double  and  1  small  house  painted,  and  the  interior  of  the 
small  houqe  jpapered. 

Lock  No,  7. — ^The  river  bank  below  lock  was  protected  by  placing 
175  cubic  yards  of  riprap;  368  feet  of  fence  built;  and  the  interior  of 
1  small  lock  house  paintea  and  papered. 

Lock  No.  8. — On  the  abutment  side  the  river  bank  was  graded  and 
620  cubic  yards  of  riprap  reset,  and  below  the  lock  the  bank  was  pro- 
tected by  resetting  25  cubic  yards  of  riprap.  A  new  tin  roof  was  put 
on  1  lock  house  and  new  shingle  roofs  on  the  shops.  The  exterior  of 
1  lock  house  was  painted. 

Lock  No.  P.— Tne  service  boats  were  repaired,  and  part  of  1  lock 
house  and  interior  of  office  painted. 

Lock  No.  10. — Sixty- eight  foot  planks  were  put  on  the  weir  of  dam. 

Lock  No.  11. — A  service  boat  and  crib  at  head  of  river  wall  of  lock 
were  repaired. 

United  States  telephone  line. — ^The  following  repairs  were  made  to 
keep  the  line  in  ^ood  condition:  453  new  poles  were  set,  356  old  poles 
reset,  and  15i  miles  of  new  wire  strung. 

U.  S.  dredge  Addison. — In  addition  to  the  work  reported  under 
improving  Kanawha  River,  15,428  cubic  yards  of  deposit  and  95  snags 
were  removed.  The  boat's  cabin  was  altered  so  as  to  provide  better 
ventilation. 

U.  S.  towboat  James  Rumsey  was  employed  as  tender  to  the  dredge 
and  also  in  transporting  matenal,  etc.,  for  repairs. 

U.  S.  launch  Mascot  was  employed  transporting  employees,  etc. 

When  there  is  a  slight  rise  in  the  Ohio  River,  even  though  not 
sufficient  for  floating  coal  barges,  by  maneuvering  the  dams  on  the 
Kanawha  River  enough  water  is  supplied  on  which  coal  barges  can  be 
sent  to  points  on  the  Ohio  as  far  down  as  Cincinnati.  This  was  done 
with  good  results  during  the  past  year. 


ALLOTMENTB. 


For  fiscal  year  18S5 17,075.00 

For  fiscal  year  18815 8,710.00 

Julys,  1886 11,170.00 

June  17,  1887 13,289.00 

February  4,  1888 3,549.70 

August  16,  1888 19,990.02 

July  11,  1889 19,261.61 

Julvl6,  1890 25,702.27 

October9,  1890 3,400.00 

July  li.  1891 19,453.00 

Julys,  1892 21,891.64 

July  12.  189;{ 24,549.41 

July  10,  1894 30,600.00 

July  2,  1895 30,200.00 

July  25,  1896 37,082.59 

AaffU8t2,  1897 22,700.77 

Julv26,  1898 36,a31.90 

Sejjtember  29,  1S8S 2,650.00 


June  2, 1899 $14,000.00 

Augu8t2,  1899 36,416.1S 

April  10,  191X) I,40a00 

July  13,  1900 49,444.47 

Julv3,  1901 47,506.ai 

Mav  16,  1902 2,500.00 

June  23,  1902 9,500.00 

July  17,  1902 52,859.86 

July  14,  1903 61,»16.S6 

Total 613,180.54 

Withdrawn: 

Fiscal  year  1888.  $2,049.70 
Fiscal  vear  1890.  .01 

2,049.71 

Balance 611,130.83 
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ditmmarjf  of  expendiAirea  for  operating  and  care  of  larks  and  dams  on  Kanawha  River ^ 

Wed  Virginia^  for  the  fiscal  year  ending  Jam'  :I0, 1!M)4, 

Office*  exponflpp  and  Puporint<»ndfn(v $6, 739. 49 

Labor 39,505.79 

Fuel 548.85 

ExpenpcH •. 780. :« 

Repairn 17.157.08 

Total 64,731.69 


IBffrRACT  or  COIVTRACTR  IN  FORCE  FOR  KANAWHA   RIVXR,  WEST  VIBOINIA* 

Thirty-four  steel  trestles,  complete^  for  Dam  No.  i. 

Contractor:  York  Bridge  Company. 
Rate:  3.84  cente  per  pound. 
Date  of  approval:  March  26,  1904. 
Date  of  beginning:  April  17,  1904. 
Date  of  expiration:  August  15,  1904. 


JSoo  lock  houses  at  Lock  No.  6* 


Contrectore:  Robert  Shore  and  I^nnett  MurrclL 

Rate:  |2,950  each. 

Date  of  approval:  May  26,  1904. 

Date  of  beginning:  June  27,  1904. 

Date  of  expiration:  120  fair  working  days. 


OOMMRm^AL  MTATlsnCB. 


Statement  of  number  of  tons  of  coal^  indnding  that  manufactured  into  coke,  shipped  by 
river  from  mines  on  the  Kanawha  below  Kanawha  Falls  Jf^or  the  several  years  ncaned. 


Twcsl\  year—  Tom*. 

1890 JHk;,4«2 

1891 I,0:i0,454 

iwn; 1,071,511 

189:< 919,  320 

1 WM 1 ,  032,  H40 

1895 879,  .304 

18WI ^>22,OO0 

1897 848,600 


Calendar  vcar —  Ton*. 

1897.' 650,680 

1898 1,089,160 

18W JH2,800 

1900 1,240,680 

mn 1,370,180 

hm 9.37,880 

1903 1,333,920 
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Tmtfuigr.o/  Ihi  Kannirhn  Hirrr  fiir  th^mLmd/ir  year  rudinff  AcamhtrSl^  iSOS. 


ArtlH«f». 


(Um\ Invbehi. 

Tlmlipr fetftB.  M. 

HCii v««,  f i«k number. 

Bftrk  aii'l  w#y**l  for  tanning cordn. 

Hffffp  iftUit iiumtMrr. 

lAt^t» • do. . . 

fUilrridil  tlen.tmk do... 

Kh  f  nirWn d«. . , 

Brl<'kti do. . . 

Halt barrelfi. 

M<7r(:handiMe  and  pniducH  in  »>iMimUMitii , tonn. 


Qoantitj. 

Ton... 

St^Slff.OqO 

l.W.«30 

S3.S74.(iUO 

».«ai 

2»,.'i00 

l.TiS 

490 

9U 

X79,000 

2,!» 

l.Hil,000 

9tf 

379,700 

40,7>>1 

277.000 

41 

542,200 

l.S?«5 

7,022 

Wi 

6^,035 

Total. 


TVV'i/  iinmatje  nf  th*'  Karuiwhn  Hirer  for  thf  twreral  yetin  named. 


1. 206.00 


Y<ittr  (;n(Iiii(r  Jniio  .7)- 


Tfinnage.        Calendar  vt-ar— 


Toniuise. 


IHW) 1,127,2:^2 

IWII 1,225,355 

\m2 I,  :^),  75() 

IH«3 1,116,537 

IH«4 1,  222,  5:^) 

1W>5 1, 082,  :U2 

mm 1,162,782 

1«I7 1,124,843 


1897 832,002 

1898 1,244,334 

1899 1,124,361 

1900 1,475,930 

1901 1,547,610 

1902 1,090,797 

1903 1,506,043 


('omtnerre  jMiwing  enrh  of  the  ten  lor  kit  owl  damtf  in  Kanairha  Jlivcr,  Wed  I'tr^ftttto,  dttr- 

iiHj  th'  rolrndnr  year  evd'nig  Deremffer  .t/,  J90S, 


ArtiitlcN. 


■'II 
Lock  No.  2.  L(M-k  No.  3.  Uxrk  No.  4.'  Lock  No.  5.'  Lock  Nai. 


Ctwkl hiiHhelM. . 

Toko torn*. . 

LiinilH.'r,  vU: feet. . 

HliltiKlcfi niiml>cr. . 

\jithH do 

HrlfkM do 

Ml>M'i>llinii'oiiN  f rt'lRht toiiM. . 

HtcniiilMintt iiiiiiitNT. . 

<'oiiI  l>firK<*H do 

< MImt  rriift do 

Hiill »Mtrn'l».. 

Knilroiid  tli*** iiiiiiibcr.. 

HiA  vrN do 

lliNip  |M»li*N do 

llNrk oonlN.. 

UN'kliKCM lllllIltHT.. 

nniiiN  up inimtNT  dayh. . 

l*H>iortiK<'rN iiuiuImt.  . 


2.091,000 

L.'iOO 

240,200 

42,000 

2.000 

2,. "WO 

f>.  409 

l,3Xt 

'M'.\ 

43 


1.49K 


4.271,000 

1,500 

293,500 

(16, 100 

5.000 

41,075 

7,494 

l,45fi 

f.l5 

87 

310 


12,235,250 

1.500 

519,030 

ri3,000 

7,000 

5fi.240 

12,278 

1.842 

i,7:m 

91 
235 


19,958.500 

1.500 

868,900 

126,000 

24.000 

138,900 

18.996 

2,085 

2,857 

177 

1.193 


l,ri74 
1  ),  ^7«) 


1,449 
i:>.(i>0 


1,819 

205 

•-»2,0;i7 


21,8M,000 
l.SOO 
2,570,700 
42,000 
ft7.000 
1M.10D 
!tt,SI9 
1.8M 
Split 
7» 
&,700 
»,500 
8&.0QI 
66;,8€0 


1. 

•A 
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Arthlt»»«. 


L.«k  No.  7.|l^»ok  No.  8.  Lock  No.  9.'  ^^  No. 


Co*l hiuhelH. 

(V>ke tonii. 

Liiinb4>r,  etc fet't . 

8hlngle« number. 

LAthn do . . . 

Brio  ks <lo. . . 

II inrellanvitUJi  freight toiix. 

KteamlKMitii nutn  »ht. 

Coal  baixes do... 

Other  crif  t do. . . 

Sal  t tNtrrel)*. 

Kailniad  tien numtier. 

StaveN do. . . 

Hoop  polcN do. . . 

Bark nmlji. 

Lockaice« nnmlMT. 

Damn  up nunilier  dayM. 

PatMMiKen number. 


Ix)ck  No. 
11. 


24. 042, 000 

27.2:tf>.ri00 

31.093.300 

32,446.100 

32,407,000 

LfAW 

l.fiUO 

1.500 

1.500 

1.500 

r.,ft31,K2A 

11.06(1.085 

9,018,ori0 

10,560.350 

14,196.600 

70,000 

80.500 

42.500 

198.000 

50.650 

1,773,900 

1.5J0,9OO 

1.404.000 

1.347,100 

1,816.000 

837,2ftO 

324,800 

275.880 

888.100 

408.800 

28,  laO 

26,711 

27.408 

32,702 

86,384 

1,90JS 

2, 129 

1.992 

2.193 

2.202 

3.536 

4,217 

4.908 

4,846 

4,906 

178 

198 

146 

282 

223 

7,804 

6.168 

4,106 

4,989 

6,229 

61.400 

121,962 

162, 175 

226,075 

876,675 

92.000 

176.300 

136,080 

210.300 

239.500 

145.(100 

228,800 

550,000 

614,840 

878,915 

SO 

SO 

80 

80 

80 

1.486 

1,625 

1,621 

1,780 

1,508 

206 

'2M 

201 

201 

169 

23.034 

1 

21,304 

15,845 

19,846 

28,991 

Litt  of  fUamboaU  plying  Kaiiawha  River  ^  \Vf»l  Virginui,  for  the  cnUndiir  year  J  90S, 

[All  ttem-wheel.  except  as  noted.] 


Name  of  Uiat 


Oiametor.        Ix'ugth.    Bn^adth. 


I*acket 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

....do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

.do. 


<  jrot'nlund  " ^ 

Kanawha W 

Tacoma 

Henry  M.  Stanley 

Greenwood 

Columbia 

Helen  M.Gould 

CHcket 

Argpand 

Liberty « 

Baxter 

Erenrreen 

Calvert 

Neva 

Mildred 

En<M  Taylor 

Katie  Me 

Unique  fr 

Wlnona» 

Leone  ^ ! do... 

Genevieve ' do  . . . 

Laurab • do... 

Laura • do  ... 

Cuba ' do... 

Newt  Cooper i do... 

J.  r.  Liffhtner I do... 

K.  R.  Andrews '  Towboat. 

Florence  Marmet do . . . 

Cniiiier I do... 

Robert  P.  Glllham ' do... 

Otti>  Marmet do  . . . 

Convoy do... 

Henry  D«Bu« do... 

Catharine  DaviJi do... 

Mcnint  Clare ' do... 

Lucie  Marmet do . . . 

Val.  P. Collin* do... 

J.  B.  Lewiji do... 

D.  T.  Uuie do... 

DouKlamHall do... 

Cn>wn  Hill do... 

Bill  nark do... 

UltleBill do... 

8ea  Lion do . . . 

John  Markey do . . . 

Oeonre  Gardner do . . . 

Albany do . . . 

Annie  L do . . . 

Geo.  Matbeaim do... 

W.  B.  CalderwotMl do... 

F.  A.  Goebel do... 


Depth.    Tonnage. 


/Vrt. 

fM. 

FM. 

•2M.4 

8L9 

5.4 

294.00 

185.0 

35.0 

4.0 

429.07 

182.3 

32.4 

5.0 

276.00 

180.0 

32.4 

5.5 

293.71 

165.0 

82.0 

4.5 

270.00 

156.0 

24.2 

4.0 

197.96 

140.0 

•25.0 

4.0 

149.40 

132.0 

18.0 

8.0 

65.00 

180.0 

24.8 

4.0 

96.00 

128.4 

20.5 

4.2 

68.00 

121.0 

22.0 

8.5 

75.00 

120.0 

22.0 

4.0 

99.00 

120.0 

20.0 

8.6 

110.00 

117.0 

21.6 

8.4 

71.48 

116.0 

24.0 

8.0 

92.00 

116.0 

20.0 

8.5 

&1.00 

98.1 

18.0 

2.8 

41.00 

90.0 

14.0 

4.6 

33.00 

81.0 

8.0 

1.8 

10.00 

60.0 

10.4 

2.5 

9.00 

59.0 

11.9 

2.6 

14.  i4 

57.0 

10.0 

8.5 

9.60 

54.0 

8.0 

2.5 

9.00 

50.0 

9.6 

2.5 

10.00 

47.6 

8.7 

2.6 

11.00 

40.0 

12.6 

8.0 

8.00 

165.0 

82.5 

5.2 

351.07 

155.0 

80.0 

5.0 

263.00 

152.0 

30.0 

6.0 

341.00 

149.5 

31.5 

4.3 

156.00 

149.5 

24.0 

4.8 

135.20 

146.0 

26.5 

8.7 

170.58 

148.0 

28.0 

5.0 

198.00 

135.0 

26.0 

4.0 

334.00 

134.5 

25.8 

4.8 

191.86 

181.5 

25.8 

4.8 

191.86 

132.6 

24.6 

4.8 

119.00 

132.0 

22,0 

4.5 

162.00 

129.6 

24.1 

4.0 

146.  M 

127.5 

27.2 

4.8 

122.00 

127.0 

19.5 

4.0 

120.00 

122.0 

'29.6 

6.0 

142.00 

i'22.0 

23.0 

4.0 

110.00 

121.0 

20.0 

8.0 

106.00 

120.0 

23.5 

8.6 

124. 16 

120.0 

22.0 

8.6 

85.00 

120.0 

21.0 

2.5 

98.00 

115.8 

20.3 

8.1 

114.69 

112.0 

22.0 

4.0 

124.06 

112.0 

24.5 

4.6 

85.56 

111.3 

28.0 

8.0 

61.00 

•  side- wheel. 


^8crew  propeller. 
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List  of  steamboats  plying  Kanawha  River^  West  Virginia^  etc, — Continued. 


Name  of  boat. 


Reba  Reeves 

Little  Clyde 

Mar  V  Stewart 

Nellie  England.. 

N.  B.  Goble 

Little  George  — 

Bee 

James  Rumseya. 
Golden  Rod 


Mascot  a 

Colonel  Potter  « 
Billy  Martin  a  . . 


Iron  Dukea 

Madge  a 

Nancy  K  a 

Lucv« 

Rutha 

Amelia  a 

Soncy  a 

Virgiea 

Swan 

Gordon  Nigh 

Lizzie  D« 

Mountain  Boyn  . 

Janice  o 

Bible  Mi&<iion  t> . . 

Lenoren 

Mozcna  a 

Birda 

Editha 

Leonora  « 

Violaa 

Prentiss  Farley«. 


a  S<rrew  propeller. 


Character. 


TowliOftt 

do 

do 

do 

do 

do 

U.  S.  towboat. 

do 

r.S.L.n.  ten- 
der. 

r.  S.  launch.. 

do 

Pump  and 
harbor. 

..^..do 

Launch 

do 


Ixsngth. 


.do, 

.do. 

.do . 

.do . 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


F(d. 

107.0 

105.0 

100.0 

92.0 

90.0 

41.0 

120.0 

120.0 

150.0 

61.0 
66.5 
89.0 

88.0 
66.5 
35.0 
28.7 
26.0 
26.0 
18.0 


Breadth.  I   Depth.    Tonnage 


Fui. 
22.0 
20.0 
20.0 
IM.O 
18.0 
10.0 
22.0 
22.0 
26.6 

8.1 
10.5 
14.3 

13.5 
10.6 
6.0 
6.0 
6.0 
6.0 
6.0 


I 


FeH. 
3.4 
3.0 
3.2 
3.6 
8.6 
2.8 
8.6 
4.3 
3.7 

3.4 
4.0 
4.0 

3.7 
4.0 
4.0 
8.0 
4.0 
4.0 
3.0 


f>  Side-wheel. 


63.11 

99.00 

91.00 

86.00 

49.00 

6.00 

85.00 

125.00 

143.58 

7.00 

9.90 

28.16 

30.63 
9.90 
3.00 
2.00 
2.00 
2.00 
1.00 


Where  no  dimensions  are  given  the  boats  are  not  registered,  being  small  naphthm 
or  gasoline  lamiches. 


F  F  6. 


PRELIMINARY  EXAMINATION  OF  ELK  RIVER,  WEST  VIRGINIA. 

[Printed  in  House  Doc.  No.  81,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Deawher  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmis-sion  to  Con- 
gress a  report  dated  Febmary  5,  1903,  by  Capt.  W.  E.  Craighill, 
Corps  of  Engineers,  on  preliminary  examination  authorized  by  the 
river  and  harbor  act  approved  June  18,  1902,  of  Elk  River,  West 
Virginia,  "with  a  view  to  open  river  navigation." 

Captain  Craighill  reports  that  in  his  opinion  the  river  is  not  worthy 
of  improvement  as  proposed,  and  in  forwarding  the  report  the  division 
engineer.  Col.  G.  J.  Lydecker,  Corps  of  Engmeers,  agrc 


work  contemplated  is  not  advisable. 


agrees  that  the 
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This  report  has  been  referred  for  consideration  by  the  Boaid  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  said  a<it,  and  attention  is  respectfully  invited  to  the  Board's  report 
of  April  9,  1903,  in  third  indorsement  thereon. 

EIk  River  was  under  improvement  for  open-river  navigation  from 
1878  to  1899,  and  for  the  reasons  given  in  its  report  the  Board  of  Engi- 
neers expresses  the  opinion  that  it  is  not  advisable  for  the  United  States 
to  again  undertake  the  improvement  of  the  river  by  this  method.  I 
concur  in  this  opinion. 

During  the  investigation  it  was  developed  that  certain  local  interests 
were  in  favor  of  improvement  for  slack- water  navigation;  but  under 
the  terms  of  the  law  as  quoted,  consideration  of  this  phase  of  the  sub- 
ject was  not  deemed  permissible. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oen.^  Chief  of  Enyliieers^  U*  S.  Army. 
Hon.  Elihu  Root, 

SecretuTy  qf  War. 


beport  of  gaft.  w.  e.  craigiiiix,  corps  of  engineers. 

United  States  Engineer  Office, 
Wheeling,  W.  Va. ,  Fehmary  5, 190S. 

General:  In  accordance  with  instructions  conveyed  in  your  letter 
dated  June  23,  1902,  I  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  of  Elk  River: 

Previous  examinations  of  this  river  have  been  made  as  follows: 

First.  From  the  mouth  to  Sutton,  a  distance  of  100  miles,  in  1875, 
by  Maj.  W.  P.  Craighill  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1876,  Part  2,  p.  166). 

Second.  Under  direction  of  the  same  officer  in  1890  (see  H.  Ex.  Doc. 
No.  103,  51st  Cong.,  2d  sess.,  and  Annual  Report  of  the  Chief  of  Engi- 
neers for  1891,  Part  4,  p.  2434). 

Third.  By  Capt.  H.  F.  Hodges  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1900,  Part  5,  p.  8393). 

About  $30,000  has  been  spent  in  unproving  the  river  from  its  mouth 
to  Addison,  a  distance  of  189  miles.  The  work  has  consisted  in  remov- 
ing obstructions,  such  as  overhanging  trees  and  large  stones,  and  other- 
wise improving  the  channels  so  as  to  permit  of  the  free  passage  of 
logs,  push  boats,  and  canoes. 

>o  work  was  done  between  1894  and  1899,  and  none  since  1899. 

Since  the  construction  of  the  railroad  to  Clay  (52.5  miles  above 
the  mouth  of  the  river)  and  the  connection  of  Sutton  with  the  northern 
part  of  the  State  by  rail,the  traffic  on  the  river  by  boat  has  practically 
ceased  and  the  quantity  of  timber  floated  down  the  streiun  largely 
decreast^d. 

The  mean  low- water  flow  of  the  stream  was  determined  by  Mr.  N.  H. 
Hutton,  civil  engineer,  in  1875,  to  be  80  cubic  feet  per  second  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1876^  Part  2,  p.  100)  and 
extreme  low  water,  by  Mr.  Addison  M.  Scott,  civil  engineer,  in  1894, 
was  estimated  to  be  19  cubic  feet  per  second.    It  is  probable,  nowever, 
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that  each  extreme  low  water  will  not  last  for  more  than  one  month  in 
the  year,  and  it  does  not  occur  every  year. 

It  18  only  in  recent  years  that  the  extent  of  the  coal  fields  tributary 
to  the  Elk  River  has  been  fully  shown.  Borings  for  gas  and  oil  have 
developed  a  fine  bed  of  coal  on  the  north  side  greatly  in  excess  of  what 
was  previously  supposed  to  exist.  This  coal  Res  about  400  feet  below 
the  surface.  Natural  gas  has  also  been  found  in  large  quantities,  and 
a  small  flow  of  oil  struck. 

Several  new  towns  have  sprung  up  along  the  river,  and  the  popula- 
tion of  the  old  ones  increased,  the  indications  being  tnat  there  will  be 
a  considerable  development  of  coal  along  the  river  in  the  near  future. 

But  besides  the  difficulty  due  to  scarcity  of  water,  the  river  has  in  it 
long  and  steep  shoals  and  sharp  bends,  which  render  impracticable  any 
satisfactory  scheme  of  improvement  by  open-river  navigation. 

The  onlv  possible  method  to  provide  access  to  the  coal  fields  by  the 
river  would  be  to  build  locks  and  dams ;  but  as  the  terms  of  the  act 
did  not  provide  for  an  examination  with  such  a  method  of  improve- 
ment in  view  I  have  not  considered  whether  or  not  it  would  be 
economically  desirable.  In  my  opinion  the  river  is  not  worthy  of 
improvement  with  a  view  to  open-river  navigation. 

A  copy  of  a  stateniient  by  the  Charleston  Chamber  of  Commerce  and 
a  blueprint^  showing  the  Elk  River  are  appended  hereto. 
Very  respectfully, 

W.  E.  Craighill, 
Captain,  Carps  of  JSngineers. 

Brig.  Gen.  Q.  L.  Gillespie, 

Chief  of  Engine^s^  TJ.  S.  A. 
(Through  the  f)ivision  Engineer.) 

[Flnt  indoraement] 

Enqineeb  Office,  U.  S.  Armt,  Central  Divtsign, 

Cincinnati,  Ohio,  F^ruary  7, 190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

In  my  opinion  the  improvement  of  this  stream  with  a  view  to  open- 
river  navigation  is  not  advisable. 

G.  J.  Lydegkeb, 
Colonel,  Corps  of  Engineers^  ^ 
Division  Engineer^  Ventral  Divisioiu 

[Second  Indoraement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  17,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  bv  Special  Orders  No.  &,  Headquarters  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation, 
as  required  by  section  8  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

a  Not  printed. 
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rrhlrd  indonement] 

Board  of  Engineers  for  Riyerb  and  Harbors, 

Washington,  D.  C.^  April  9, 1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Array. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer,  the  indorsement  of  the 
division  engineer  thereon,  and  the  information  acquired  by  a  commit- 
tee of  the  Board  at  a  public  hearing  at  Charleston,  W.  Va. 

During  the  period  1878-189G  $30,600  was  appropriated  for  the  Elk 
River,  and  this  amount  has  been  expended  in  open-river  improvement. 
Nevertheless  there  has  been  no  marked  increase  in  commerce;  on  the 
contrary,  during  the  latter  years  of  the  improvement  the  amount  of 
water-borne  commerce  decreased.  No  interest  is  manifested  in  the 
further  improvement  of  this  stream  for  open-river  navigation.  There 
seems  to  be  a  desire,  however,  for  a  slack- water  improvement.  Local 
interests  expect  that  the  large  coal  deposits  tributarv  to  the  river  will 
seek  that  outlet  to  market  if  it  be  made  available.  It  is  evident  from 
the  small  discharge  and  other  characteristics  of  the  river  that  no  open- 
channel  improvement  can  possiblv  make  it  useful  for  the  coal  trade. 

In  view  of  the  above  the  Ik>ara  expresses  the  opinion  that  it  is  not 
advisable  for  the  United  States  to  undertake  again  the  improvement 
of  "  Elk  River  [West  Virginia]  with  a  view  to  open  river  navigation." 
By  the  wording  of  the  act  ordering  the  preliminary  examination,  a 
slack-water  improvement  is  excluded  from  consideration  by  the  Board, 
which  expresses  no  opinion  as  to  the  desirability  of  such  work. 

For  the  Board: 

H.  F.  Hodges, 
Major  J  Corps  of  Engineers^ 

Senior  Member  Present. 


UrmCB  OF  THK  CHARLBBrrON  (W.  VA.)  CHAMBER  OF  COMMKRCB. 

Charleston  Chamber  of  Commercb, 

OiarUftan,  W.  To.,  Odc^btr  9,  J90f. 

Gentlemen:  Yoar  special  committee  appointed  in  reference  to  locking  and  dam- 
ming the  Klk  River  hega  to  hand  yon  the  following,  showing  the  value  of  coal  prop- 
erty immcHliately  tributary  to  Elk  River. 

Yours,  very  truly,  F.  W.  Abney,  Chairman. 

Geo.  F.  Cotlb. 
J.  D.  Baineb. 
The  Chamber  of  Commerce, 

Oiarletion,  W,  Va, 

Respectfully  referred  to  Capt  W.  £.  Craighill,  Corps  of  Engineers,  U.  S.  Army. 

Chas.  Capfto,  PrmdmL 
Chab.  Loeb,  Secretary. 


THE  ELE   COAL   PIEIJ)  AND   rrs  COALS. 


The  coals  of  the  Elk  field  underlie  almost  the  entire  watershed  of  Elk  River  and 
itK  various  tributaries.  The  watershed  extends  in  a  northeasterlv  direction  from  the 
point  where  it  Joins  the  watershed  of  the  Kanawha,  near  Charleston,  to  the  head- 
waters of  the  Tygarts  Valley  and  the  Cheat  riveifl,  a  distance  of  IHO  miles.  It 
attainB  a  maximum  width  in  the  vicinity  of  Blue  Creek  of  26  miles.    This  stream  is 
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ill  Kfirmwh*  Cx>nnij,  and  empUei!  into  the  Elk  River  14  miles  above  Chaiiei>lon. 
Am'4'tuiUtii^  lUii  firimm  from  the  latter  point  to  Hutton,  a  distance  of  100  milee  fruiu  ita 
ffioiiih,  ft  will  vary  in  width  from  15  to  20  mileH.  From  Sutton  to  the  headwaters,  m 
ti\nUiUi'Mi  of  ftO  itt'iUiH,  Uu:  Nhed  or  field  narrows  to  a  width  of  10  to  12  miles.  Elk 
liivartUiWH  lon(<itii<liiially  through  this  shed  in  a  southeasterly  duection,  lying  on 
th<{  lower  side  of  tli<'  t*\itu\  from  the  Hourr^  of  the  main  stream  to  about  the  town  of 
A'J'lJMon.  FrofH  thJH  \p*Aut  Dm  river  cnjmfstt  the  shed  on  its  course  to  Sutton,  from 
whirh  |ioint  it  lUrt*  umi  flowH  uiofif;  the  upper  i>ortion  of  the  shed  to  its  junction  with 
tht)  Kttiiiiwha  at  (^liarUiHUm. 

TUti  flip  of  iUii  HtruUi  from  Charhifton  to  a  ix>int  near  Sutton  is  almost  at  right 
ant^h'M  with  the  stn^m,  tlie  latter  lying  almost  on  the  "strike"  of  the  strata. 
AHcifii'liriK  the  Htn*am  from  Hutton  to  AadiHon,  the  dip  of  the  strata  is  practically 
with  thit  How  of  the  Hintatii.  Ik5twccn  Addison  and  the  headwaters  of  the  stream, 
or  the  ''divide"  Ixitwecii  the  Klk  shed  and  the  Tygarts  Valley,  the  river  flows  about 
tm  u\fi'r  the  tintt  Mtrtion,  nearly  on  the  **  strike"  ol  the  strata.  Between  Sutton  and 
Ohurlt^Hton,  or  tho  tirat  section  of  the  field  referred  to,  the  river  practically  flows  and 
liaN  ItH  lied  in  the  strata,  dividing  the  middle  or  Kanawha  measures  from  the  upper 
ineiiHunw. 

The  trihutarieH  entering  the  river  from  the  south  practically  flow  in  the  direction 
of  the  di[>.  The  (h^Hcent  of  thcHo  tributaries,  as  they  cut  through  the  various  format 
tionM,  is  not  M  rapid  or  as  great  as  the  dip  of  the  strata.  This  condition  prevails 
jirai'tirully  between  ('harlcston  and  Addison. 

The  upix^r  nieasurcH,  or  thoue  liearing  the  upper  coals,  appear  in  the  immediate 
vicinity  of  the  river  as  the  river  lies  at  their  base,  while  the  various  strata  of  the 
middle  or  Kanawha  measures,  l>earing  the  various  seams  of  these  measures  appear 
aliove  the  water  level  as  you  ascend  the  streams  to  the  right  or  in  a  southeasterly 
diriH^tlon. 

Oomprehensivuly  H|Hwking,  you  may  say  that  all  of  the  Kanawha  coals  appear  in 
fine  workabitt  (H)ndition  in  this  coal  basin.  In  addition  to  the  Kanawha  coals, 
nrttpt^rly  Hiuaking,  tht^rc  in  u  very  superior cannel  coal  on  Mill  Creek  and  on  Falling 
Ko4*k  ('HH^K  of  Klk  KivtT.  Both  of  these  cannel  coals  are  now  operated,  and  the 
(HMil  lM)th  from  the  Mill  Greek  o[)eration  and  the  Falling  Rock  Creek  operation  find 
n^dy  Hale  in  the  markets  of  the  P^ist,  Nortli,  and  West  We  will  not  particularise 
by  mentioning  the  (reals  found  on  the  different  creeks  except  to  say  tnat  on  Blue 
CiXH^k,  a  tributary  entering  the  river  12  miles  above  Charleston,  the  lower  coals  of 
the  upiH^r  mfHHureH  and  the  upper  coals  of  the  middle  measures  of  workable  thick- 
lu^tiH  and  superior  quality  ap|)ear  al>ove  the  drainage  of  the  stream,  as  shown  from 
the  numorous  ex)H)Hures  or  oiH^uings.  We  mention  this  to  show  that  ascending  the 
river  valley  fi\>m  Hlue  Ort>ek,  at  the  |H)int  where  it  is  joined  by  the  valley  of  Birch 
Kiver.  18  mileet  Inflow  Sutton,  the  same  conditions  practically  prevail  as  regards  the 
iHmls  in  their  dip  or  inclination. 

On  Hirch  River  all  of  the  coal  seams  of  the  Kanawha  measures,  down  to  and 
incluiling  the  Clarion  or  Wyant  s^'am,  apj>ear  abi^ve  the  drainage  of  the  stream,  as 
hIu^wu  by  numerous  o^^ening^,  including  m  their  li^t  the  finest  bituminous,  splmt* 
and  (Hiking  ix)al  of  these  measures^.  The  amis  of  the  upper  measures,  including  the 
NiK  ^,  the  North  Ci>alburg  or  Bnuih  Cnvk,  and  other  t^eams  above  the  latter  appear 
in  largi)  aretun.  These  are  usually  high-grade  splint  coals.  The  coal  seams  along  this 
tttr\vam  attain,  iu  m^rly  every  iiistan^s  workable  thickness;  in  some  instances  thej 
are  of  an  ideal  thicknetw  for  workin;k:. 

i>u  the  north  side  oi  the  Klk,  in  the  vicinity  of  the  river,  the  seams  of  the  upper 
n\l^a^iurt«  only  ap{H>ar  above  the  drainase.  Reivnt  borings  of  this  terrttorv  show  the 
ritt^buiv  «^^aiu«*  at  a  fine  workable  thickness  and  of  su(>enor  quality  in  the  vicmity 
of  lUg  Otter  aiwl  O*  Hriens  CYeek.  The  Pittsburg  seam  attains  a  thickness  ol  bctweeu 
5  auvt  t(  fet^t  on  the  north  aide  of  the  river  in  the  vicinity  of  Frametown^  and  from  4 
to  ^  feet  at  Hig  Otter  and  O'Briens  Creek.  These  last  streams  would  be  reached  bj 
the  river  impr\>veuuuit  to  Clay. 

In  the  sei^tivui  of  the  waten>hed  or  coal  field  between  Sutton  and  Addisonu  the 
river  cr\v«»ce»  as  uientivuied  her\»tofore,  from  its  southerly  to  its  northerly  poeitioii  in 
the  tvteun,  fiv^wing  (vnk^ticallv  with  the  dip  of  the  strata  and  cutting  throqgh  the 
t'oruuitivuis  v^f  the  uxKldle  or  Rattawha  measures  and  the  upper  portions  of  the  New 
Kiver  lueasurve*  cuttiuii:  through  the  great  conglomerate  or  Falls  Rock  or  Roi^efB  Nql 
Ml  at  a  (vint  17  miles  aK>ve  Sutton,  bringing  the  strata  bearing  the  New  Biver 
ci^U  abi>ve  the  drainage  fn.>m  the  latter  point  to  the  heed  of  the  stream. 

The  tlnst  or  upper  seam  of  the  New  River  coals,  known  as  the  *' Nuttalbai|;'* 
appears  at  a  pv^iut  2^  luilee  above  Addison  and  extends  16  to  IS  miles  fiurther  op 
the  stnraitt  at  an  elevatiou  of  between  400  to  5iX}  feet  above  the  water  sorfiKe  d  tbe 
river,    '"^it  nram,  ir^irti  it  thit  ~tr^  ii^rT  — '■— ^  — '  -**-- *>i.:~i>^  ^^  ^  hrua  g 
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Retumine  again  to  the  section  of  the  stream  between  Satton  and  Addiaon,  we  find 
in  the  northern  portion  of  this  section,  the  upper  coals  of  the  Kanawha  measures, 
notably  the  "Lewiston*'  and  "Goalburg"  seams  of  coal,  attaining  nice  workable 
thickness  and  quality  over  laige  areas. 

We  wish  to  say  in 'effect  that  on  the  river  front,  as  well  as  on  each  one  of  the  lam 
creeks  from  Mill  Creek,  7  miles  above  the  mouth  of  the  river,  to  the  head  of  the 
ri  ver,  are  found  splendid  deposits  of  these  coals.  The  creeks,  in  almost  every  instance, 
are  easy  of  access  by  railroad  or  tramroad,  and  the  coals  mined  thereon  can,  in  aJmoet 
every  instance,  be  conveyed  to  the  river  in  the  most  economical  manner  and  dumped 
into  the  barges.  Out  of  this  estimate  has  been  largely  omitted  the  great  Roane 
County  field,  where  at  400  feet  the  Pittsburg  vein  shows  a  splendid  development 
Recent  developments  by  drill  on  Big  Buffalo  Creek  and  O'Briens  Creek,  both  of 
which  ran  be  easily  reached  by  water  transportation,  show  splendid  developments 
of  the  Pittsburg  seam  and  of  the  lower  beds  at  less  than  100  feet  below  the  surface. 

The  actual  operations  of  produdiig  coal  on  Elk  River,  by  reason  of  want  of  trans- 
portation, are  coui|)aratively  smalL  As  you  ascend  the  valley  of  the  Elk  from 
Charlepton,  the  first  operation  is  the  Mill  Creek  Cannel  Coal  Ckxnpany,  which  has 
been  mentioned  above;  the  next  is  the  operation  of  mining  the  splint  coals  at  Masons, 
H  miles  above  Charleston.  This  is  the  No.  5  of  Kanavv-iia  valley,  and  has  a  thic^- 
ni«s,  including  partings,  of  6  or  6  feet  Above  thin  on  Falling  Rock  Creek,  17  miles 
alx)ve  Charleston,  is  the  Falling  Rock  Cannel  Coal  Company,  of  which  mention  has 
been  made  above. 

At  Morris  Creek  and  also  Queen  shoals  in  the  first  section  of  the  basin  described, 
a  )hh)  or  seam  of  coal,  known  as  the  North  Coalburg  in  the  upper  measures,  is  being 
extensively  mined  and  shipped  to  the  markets  of  the  north  and  west,  where  as  a  fine 
domestic  coal  it  is  in  great  demand.  It  is  also  valued  highly  as  a  steam  coal.  The 
analysis  of  the  coals  from  this  bed  show  about  26  to  28  per  cent  of  fixed  carbon.  The 
coal  yields  about  1,200  pounds  of  coke  to  the  ton  (2,000)  pounds  of  coal  mined,  which 
in  about  the  average  yield  of  the  latter  product  from  the  Kanawha  coals.  Prepara- 
tions are  being  miuie  for  the  mining  of  coals  from  Falling  Rock  Creek,  and  thisexten- 
Hive  operation  has  onlv  been  delayed  for  the  want  of  transportation  facilities.  From 
the  valley  of  Big  Sandv,  20  miles  above  Charleston,  to  the  head  of  the  river  on  the 
western  side  of  the  Elk  River,  there  are  splendid  deposits  of  steam,  domestic,  and 
gas  coals,  which  it  is  not  possible  to  touch  by  reason  ot  the  railroad  not  being  on  that 
Hide  of  the  river.  The  total  area  of  the  Elk  River  shed  is  approximately  2,8%  square 
miles. 

In  many  instances,  bv  reason  of  railroads  to  the  river,  coals  can  be  mined  beyond 
the  area  of  this  watershed.  The  approximate  area  of  this  shed  from  Charleston  to 
Sutton  is  1,700 square  miles,  and  its  area  from  Charleston  to  Big  Otter,  12  miles  above 
Clay,  is  practically  1,100  square  miles,  or  about  690,000  square  acres,  over  all  of  which 
territorv  the  coal-bearing  strata  extends.  In  estimating^  the  probable  amount  of  coal 
area  it  is  customary  to  allow  for  eropion  about  one-third  ol  the  area.  Deducting, 
however,  60  per  cent  for  erosion,  there  would  remain  as  a  safe  estimate  practical^ 
350,000  acres  of  coal  imme<liately  tributary  to  the  stream  in  the  section  between 
Charleston  and  Clay.  This  practically  takes  into  consideration  only  the  coals  above 
the  surface. 

In  addition  to  the  coals  within  the  limit  of  this  bed  there  is  one  of  the  largest 
iKHlien  of  uncut  timber  in  the  State.  The  Mahoning  sandstone,  which  appears  of 
Hplendid  qualitv  throughout  the  Klk  basin,  is  considered  the  finest  quality  ox  build- 
ing stone  founu  in  this  country.  It  is  superior  to  any  other  in  this  section  in  color 
and  quality. 


F  F  7. 


PREUMINARY  EXAMINATION  AND  SURVEY  OF  KANAWHA  RIVER, 
WEST  VIRGINIA,  FROM  LOCK  NO.  2  TO  THE  FALIA 

[Printod  in  Uouie  Doo.  No.  305,  Fifty -oighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  16, 1903, 

Sir:  I  have  the  honor  to  submit  herewith  rei)orts  dated  February  6  and 
November  21,  1903,  by  Capt  W.  E.  Craighill  and  Maj.  Geo.  A.  Zinn, 
Corps  of  Engineers,  on  preliminary  examination  and  survey,  respec- 
tively, of  '^Sig  Kanawha  River  from  Lock  No.  2  to  the  Falls,"  West 
Virgmiai  authorised  by  the  river  and  harbor  act  approved^June  18, 190S. 
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In  his  report  on  preliminary  examination  Oaptain  Cnughill  expresses 
the  opinion,  which  is  concurred  in  by  the  division  engineer,  Col.  G.  J. 
Lydecker,  Uorps  of  Engineers,  that  this  part  of  the  nver  is  worthy  of 
improvement  by  the  General  Government,  and  the  survey  was  made 
in  accordance  with  their  recommendation.  Major  Zinn  presents  in  his 
report  on  survey  a  plan  for  improvement  of  this  part  of  tne  river  with  a 
view  to  extending  existing  slack-water  navigation  up  to  the  Falls  by  the 
construction  of  two  locks  and  dams,  at  an  estimated  cost  of  $1,777,730. 
In  his  opinion  the  conmiercial  interests,  mainly  prospective,  justify  the 
improvement. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  under  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  and  attention  is  invited  to  its  reports  of  April  9 
and  December  9,  1903,  thereon.  The  Board  concludes  in  its  report  of 
December  9,  that  the  large  cost  involved  in  its  accomplishment  out- 
weighs the  benefits  to  te  expected  from  extending  the  slack- water 
svstem  the  short  distance  of  4i  miles,  and  it  is  therefore  of  opinion 
that  at  the  present  time  it  is  not  desirable  for  the  United  States  to 
undertake  this  improvement. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oen.^  Chief  of  Engmeers^  U.  8*  Army. 
Hon.  EuHU  Root, 

Secretary  of  War. 


fbeliminabt  examination  of  kanawha  biveb,  west  viboinia,  fbom 

lock  no.  2  to  the  falls. 

United  States  Engineer  Office, 

Wheeling,  W.  Va.,  February  6,  190S. 

General:  In  accordance  with  instructions  conveved  in  your  letter 
of  June  23, 1902, 1  have  the  honor  to  submit  the  following  report  upon 
the  preliminary  examination  of  the  Kanawha  River  above  Lock  No.  2. 

LfOck  No.  2  IS  situated  85  miles  above  the  mouth  of  the  river  and  10 
miles  below  Kanawha  Falls,  near  the  head  of  the  river.  The  head  of 
the  pool,  formed  by  Dam  No.  2,  is  about  4.5  miles  below  the  Falls, 
and  it  is  this  stretch  of  the  river,  between  the  pool  and  the  Falls, 
which  is  the  subject  of  the  present  examination. 

The  improvement  of  the  remainder  of  the  river  has  been  completed 
by  a  system  of  ten  locks  and  dams,  the  upper  two  dams  (numbered  2 
and  3)  being  fixed  dams  of  crib  work,  filled  with  stone,  and  the 
remaining  eight  movable  dams  of  the  Chanoine  type. 

The  original  project  included  three  fixed  dams,  each  of  15  feet  lift, 
at  the  upper  end  of  the  series,  designed  to  carry  navigation  to  Kana- 
wha Falls;  but  it  was  decided  later  to  reduce  the  lift  of  the  lower  two 
of  the  three  to  12  feet  each,  and  to  almndon  the  improvement  of  that 

Eart  of  the  river  above  pool  No.  2  until  the  future  development  of 
usiness  should  show  tlie  necessity  for  it.     The  reduction  of  tne  height 
of  Dams  Nos.  2  and  8  has  left  a  fall  of  about  20  feet  above  pool  No.  2, 
probably  requiring  two  locks  and  dams  to  overcome  it  instead  of  one, 
as  at  first  contemplated. 
Above  the  heaa  of  pool  No.  2  there  are  two  extensive  shoals:  First* 


AFPBNDIX   P  F — BSPOBT   OP  MAJOR   ZINN.  2689 

Loup  Creek  shoal,  about  2  miles  long;  and  second,  Long  shoal,  about 
1  mile  long.  Between  Ix)up  Creek  shoal  and  Long  shoal  there  b  a 
pool  about  a  mile  in  len&^th,  and  above  Long  shoal  is  the  Falls  basin,  a 
deep  pool  extending  to  uie  foot  of  the  Fall^.  The  river  bank  on  either 
side  is  steep,  with  nttle  or  no  bottom  land  between  the  river  and  the 
mountains  which  inclose  it  on  either  hand. 

There  is  no  commerce  on  this  part  of  the  river,  and  there  has  been 
no  commercial  development  above  the  head  of  pool  No.  2,  except  the 
establishment  of  a  large  power  plant  at  the  Falls  for  the  manufacture 
of  aluminum  and  chrommm,  and  for  other  purposes.  A  coal  mine 
has  been  opened  above  the  Falls,  and  it  is  stated  that  should  the 
improvement  of  the  river  to  the  Falls  be  provided  for,  a  water-power 
plant  would  be  established  below  the  mouth  of  the  Oauley  River,  a 
short  distance  above  Kanawha  Falls. 

There  is  a  large  area  of  coal  land  on  the  left  bank  of  the  river  below 
the  Falls  said  to  contain  about  23,000  acres.  This  has  been  undevel- 
oped in  the  past  because  the  property  belonged  to  an  estate,  to  specu- 
lators, etc. 

The  indications  are  that  a  considerable  commercial  development  may 
be  expected  immediately  below  Kanawha  Falls.  There  i«,  however,  a 
railroad  on  each  bank.  On  account  of  the  steep  slope  of  the  river  the 
cojst  of  its  improvement  per  mile  will  probably  he  great. 

If  further  investigation,  ba^ed  upon  an  accurate  survey,  should  show 
this  cost  not  to  be  excessive,  I  am  of  the  opinion  that  this  part  of  the 
river  is  worthy  of  improvement  by  the  General  Government,  and  rec- 
ommend that  such  a  survey  be  made  at  an  estimsted  cost  of  $1,200. 

An  extract  from  the  report  of  Mr.  Thomas  E.  Jeffries,  assistant 
engineer,  in  charge  of  the  Kanawha  River,  is  appended  hereto.  It 
contains  much  information  concerning  the  commercial  value  of  this 
part  of  the  river. 

Very  respectfully, 

W.  E.  Craighill, 
Cqptaiuj  Carps  of  Engineen. 

Brig.  Oen.  O.  L.  Gillespie, 

Chief  of  EngineeTB^  U,  8.  A. 
(Through  the  Division  Engineer.) 

[First  indonement.] 

Enoineer  Office,  U.  S.  ARBfY^  Central  Division, 

Cincinnati^  Ohio^  February  7,  190S^ 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  Captain  CraighilPs  opinion  that  this  part  of  the 
river  is  worthy  of  improvement,  and  in  his  recommendation  for  a 
survey. 

G.  J.  Ly  DECKER, 

Colonel^  Corps  of  Engineers^ 
I^ivision  Engineer j  Central  Division, 

[Second  Indonement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

FSruary  itf ,  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
IlarboFB  constituted  by  Special  Orders  No.  S^  Headquarters,  Corps 
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of  Kng^inP/eni,  serieA  of  1902,  for  consideration  and  recommendatioii^ 
ttN  nt<{uinKl  by  Hcction  8  of  the  act  of  June  18, 1902. 
liy  coiimuiud  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 

Colond^  Corps  of  Engineen. 

[Third  IndOTsement] 

Board  of  Engineers  for  Riv^ers  and  Harbors, 

Washington^  D.  CI,  AyrH  5, 190S. 

Rospoctfully  roturned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Kuginoers  for  Rivers  and  Harbors  has  carefully  con- 
Mldorod  tl)o  within  report  of  the  district  officer,  the  indorsement  of  the 
divinion  ongincor  theroon,  and  has  by  a  committee  made  a  personal 
innnootion  of  tho  locality,  and  held  a  public  hearing  at  Charleston^ 
W,  Va. 

ThlN  river  htiH  boon  improved  by  the  United  States  from  its  mouth  to 
within  \\  miloH  of  Kanawha  Falls,  a  distance  of  90  miles,  by  a  system 
of  10  looks  tuul  (lams.  The  original  project  contemplatea  an  improve- 
inont  to  tho  foot  of  the  Falls.  A  large  and  general  commerce  has 
dovolopod  as  a  result  of  the  work,  the  coal  trade  being  the  dominant 
Uom, 

Tho  oonsidoration  of  this  case  is  complicated  by  the  presence  of  The 
Willson  Aluminum  C\>mj)any's  works  at  Kanawha  Falls,  W.  Va.  This 
oom)mny  owns  certain  water  rights  which  might  be  affected  by  the 
impiH>voniont  of  tho  rivor,  but  desires  slack-water  navigation  to  its 
works^  auil  suggests  that  tho  same  Ih>  provided  by  the  construction  of 
two  low  dams  with  liK'ks  and  by  drod^fing  through  the  first  shoal 
Mow  tho  Kails,  thus  giving  navigable  oepth  without  decreasing  the 
water  \H>wor, 

Tho  Bi^anl  is  of  the  opinion  that  this  improvement  is  a  worthy  one 
to  Ih^  undertaken  bv  tho  United  States,  pn>vided  a  survey  and  estimate 
of  iHVit  slmll  show  t)mt  tho  improvomont  can  U^  aiTompHshed  at  reason- 
able cv>st  and  w  it  hout  such  injurv  to  the  ri^f hts  of  The  \\  illson  Alnminnw^ 
CVu\t>auy,  or  others,  as  would  result  in  claims  for  damages.  The 
Bi>arvl,  therefore.*  reiH>mmends  that  there  l»e  made  an  allotment  of  H«900 
\s>x  K  survov  and  iv^timate  of  co^t  as  ivcommended  by  the  district  officer. 

For  the  iU>ai\l; 

H.  F.  HoDGCS* 
Jfo/fV,  0>rj*s  of  En4rir^^r9y 

Senior  Me/tilhrr  PrmenL, 

OrncF  l^iirF  or  Enginkkr?.  U.  S*  Ajmit* 

Ai>rU  It\  190S. 

Kes^wtfully  subuifttts.!  to  the  Svretary  of  Wan 
Tltis  is  a  r\*jvrt  on  prx^Uminarv  oxaiuiuation  of  *^  Big  Kanawha 
Kiver  from  Lvvk  No.  :?  to  the  Falls^**  \Ve:>t  Virginian  authorized  by 
the  river  and  barN.>r  act  approved  June  13^  l'A>:i. 

Ittvitittg  atteutiou  to  the  rv^K^rt  of  the  Foard  of  Engineers 
Kiver^aiKl  HarN.>rs  in  the  prvvvdinsr  itulor^uient.  I  reeommend 
a  !HJLrvi^Y  of  (he  locality  *!i  pD>p.»«>evl  ^^^  auth«>rized. 

if.  L.  GiLLEsrta^ 
Sru/.  (rtfn.,  iVii^*/ '/J  EJufimM^  C  •S.  JLnsay^ 
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(Ftfth  indonement.] 

War  Department, 

Ajn^a  18^  1903. 

Approved  as  recommended  by  the  Chief  of  En^Deers. 

Wm.  Gary  Sanger, 
Assistant  Secretary  of  War. 

[Sixth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  November  28^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  report  of  survey  with  estimate  as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major^  Corps  of  Engineers. 

[Beyenth  Indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  C,  December  5,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

In  third  indorsement  hereon,  the  Board  of  Engineers  for  Rivers  and 
Harl)ors  expre&sed  the  opinion  that  "  Big  Kanawha  River  from  Lock 
No.  2  to  the  Falls"  is  worthy  of  improvement,  provided  such  improve- 
ment can  be  accomplished  at  reanoimble  cost  and  without  injury  to  the 
rights  of  The  Willson  Aluminum  Company,  or  others,  and  reeommended 
that  a  survey  and  estimate  of  cost  be  made.  At  its  session  of  this  date 
the  Board  had  before  it  the  rei>ort  in  this  survey,  with  plans  and  esti- 
mate of  cost 

To  improve  the  stretch  of  river  from  the  head  of  the  pool  formed 
by  Lock  No.  2  to  the  Falls,  a  distance  of  4i  miles,  woula  require  two 
locks  and  dams  and  the  excavation  of  a  large  amount  of  rock  and  other 
material,  at  an  estimated  cost  of  $1,777,730. 

There  is  no  conmiercial  developmeot  above  the  head  of  pool  No.  2 
except  the  water-power  plant  of  The  Willson  Aluminum  Company, 
located  at  the  Falls.  Considerable  coal  tonnage,  however,  origmates 
in  the  pool  formed  by  Lock  and  Dam  No.  2.  The  commercialstatis- 
tics  show  that  about  99,000  tons  passed  down  through  this  lock  in 
1902.  It  is  represented  that  if  the  stretch  of  river  under  contemplation 
were  improved,  large  areas  of  coal  land  lying  adjacent  thereto  would 
be  developed,  and  tliat  commercial  industri(  h  would  spring  up  and 
utilize  the  full  power  of  the  Kanawha  Falls,  as  well  as  other  falls 
above.  Comparing  the  length  of  navigable  river  in  the  pool  above 
Lock  No.  2  with  the  stretch  now  under  consideration,  it  is  fair  to 
assume  that  slack  water  to  the  Falls  might  result  in  an  increased  coal 
tonnage  of  about  100,000  tons.  It  appears,  also,  that  the  water-borne 
commerce  to  be  expected  from  The  Willson  Aluminum  Company  would 
amount  to  about  24,000  tons  per  annum.  It  is  apimrent  tnat  the 
advanta^^  to  result  from  the  proposed  improvement  are  almost  entirely 

Prospective.     This  locality  is  not  devoid  of  tran8)K)rtation  facilities, 
he  Kanawha  and  Michigan  Railnmd  is  located  on  the  right  bank,  and 
the  Chesapeake  and  Ohio  on  the  left  bank  of  the  Kanawha  River. 
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While  it  seems  probable  that  a  large  commerce  and  the  development 
and  utilization  of  the  natural  water  power  at  the  Falls  would  follow  as 
a  result  of  the  improvement,  it  is  the  opinion  of  the  Board  that  the 
large  cost  involved  in  its  accomplishment  outweighs  the  prospective 
benefits.  The  Board  is  therefore  of  the  opinion  that  at  the  present 
time  it  is  not  desirable  for  the  United  States  to  undertake  the  improve- 
ment of  "Big  Kanawha  River  from  Lock  No.  2  to  the  Falb." 

For  the  Board: 

A.  M.  MiLLEB, 

Lieut,  Col,^  CorpB  of  Eagvaeers^ 

Senior  Member  Present. 


EXTBACr  FBOM  BEPOBT  OF  HB.  THOS.  B.  JBFFBIEB,  A8BI8TANT  BBrOIKEBB. 

I  have  the  honor  to  submit  the  following  report  on  the  Big  Kanawha  Biver  from 
Lock  No.  2  to  the  Falls. 

While  the  shipment  of  coal  out  of  No.  2  pool  has  not  been  as  great  in  the  past  as 
was  perhaps  expected,  it  is  thought  that  the  future  will  show  a  substantial  increase 
from  year  to  year,  as  there  are  several  large  coal  companies  operating  in  this  portion 
of  the  river,  and  the  indications  are  that  more  tipples  will  be  built  for  river  shipment 
in  the  near  future. 

The  foUowiue  is  a  list  of  the  present  coal  companies  operating  in  No.  2  pooL  Those 
with  a  T  after  them  have  tipples  for  shipment  oy  river:  W.  R.  Johnson  (T),  St.  Clair 
Company,  Forest  Hill,  Coal  Valley  Mimng  Company,  Kanawha  Gas  Coal  Company 
(T),  Uarewood  Coal  and  Coke  Company,  Boomer  Coal  and  Coke  Company,  Carver 
Bros.  (Edeewater)  (T),  Carver  Bros.  (Eagle),  Mount  Carbon  Company,  limited, 
Longacre  Coal  and  Coke  Company  (T),  Johnson's  Coal  Works,  Canneiton  Coal  Com- 
pany, Great  Kanawha  Colliery  Company  (T). 

A  new  company,  the  Cardiff  Coal  Company,  is  about  to  b^in  operations  in  this 
pool;  and  the  Loup  Creek  Colliery  Company,  with  $1,000,000  capital,  is  beginning 
work  on  Loup  Creek,  expecting  to  make  large  shipments  bv  water. 

The  followmg  is  the  commerce  that  passed  through  JLiock  No.  2  for  the  calendar 
year  1901: 

Coal bushels..  2,487,870 

Coke tons..  8,500 

Lumber feetB.M..  284,850 

Saw  logs number. .  816 

Shingles do 889,400 

Brick do....  14,200 

Salt barrels..  170 

Miscellaneous  freight tons. .  0, 164 

Steamboats number..  1, 864 

Loaded  baiges do....  184 

Empty  baiges do 175 

Other  craft do 44 

Passengers 10,338 

Lockages 1,516 

There  is  no  coal  mined  between  the  head  of  No.  2  pool  and  Kanawha  Falls,  bat 
there  is  a  mine  operated  on  the  north  side  of  the  nver  just  above  the  Falls,  the 
product  of  which  is  shipped  by  rail.  The  reason  why  no  mines  have  been  opened 
alon^  this  stretch  of  the  river  is  fully  set  forth  in  a  recent  letter  received  from  John 
A.  ^V  illflon,  resident  manager  of  The  Willson  Aluminum  Company,  located  at  Kanawha 
Falls,  from  which  I  (^uote: 

"In  reply  to  your  inquiry  as  to  why  no  coal  mines  have  been  opened  between  the 
above-mentioned  points,  I  would  state  that  it  has  not  been  on  account  of  an  abeence 
of  coal  alone  the  southeast  side  of  the  river,  but  specially  on  account  of  speculators 
owning  small  parcels  of  real  estate  holding  the  key  to  the  situation. 

"Practically  all  of  the  coal  area  on  the  east  and  southeast  side  of  the  river  and 
extending  back  from  the  river,  sav  2  miles,  is  controlled  by  the  Ix)up  Creek  estate. 
This  property  has  been  sold  recentlv,  and  ite  development  is  now  i>osst  ole  and  is  pit>- 
posed.    It  consists  of  23,000  acres  of  land,  which  is  underlaid  by  two  workable  i 
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of  ooftl,  namely,  the  Ansted  seam,  which  rons  approximatehr  6  feet  thick  and  over, 
and  the  Eagle  seam,  which  nma  m  the  neighborhood  of  5  feet  thick.  The  Anstea 
seam  has  an  area  of  10,000  acres  and  the  Eagle  12,000  acres. 

"Upon  the  usual  basis  of  1,600  long  tons  per  foot  per  acre  the  two  seams  would 
yield  the  following  tonnage: 

Longtom. 

Anstedseara,  6  feet,  10,000  acres 96,000,000 

Eagleseam,  5  feet,  12,000acres 96,000,000 

Total 192,000,000 

'*  I  am  scndinff  yoa  under  separate  cover  a  geologic  section  of  New  and  Kanawha 
rivers  in  West  vii>[:inia,  bv  Messrs.  M.  R.  Campbell  and  W.  0.  Mendenhall,  being  an 
extract  of  the  Seventeenth  Annual  Report  of  the  United  States  GreologicflJ  Survey, 
1895-96,  part  second.  Economic  Geology  and  Hydrography.  You  will  see  bv  the  map 
in  the  pocket  of  this  book  that  the  massive  Fayette  sanastone  dips  to  and  below  water 
level  at  Kanawha  Falls  and  disappears  under  that  level  near  the  mouth  of  Armstrong 
Creek.  You  will  note  that  the  stratum  Immediately  underlying  the  Fayette  sandstone, 
known  as  the  'Sewell  formation,'  bears  one  of  the  most  important  coal  seams  of  the 
Pottsville  series  on  New  River.  The  thickness  of  this  seam  varies  wiUi  the  looditj 
from  3  to  5  feet  and  is  mined  at  Stone  Cliff,  Thurmond,  Beury,  East  Sewell,  Sewell, 
Caperton,  Nutall,  Fayette,  Elmo,  Sunnvside,  Gaymont,  and  other  places.  It  is 
claimed  that  this  seam  disappears  just  before  reaching  water  level.  This  can  not  be 
tnie  in  view  of  the  fact  that  it  is  beinff  mined  on  White  Cak  Creek,  through  a  shaft 
500  vertical  feet  below  the  surface  of  the  earth  and  shows  there  a  thickness  varying 
from  5  to  6  feet  (reference,  Mr.  Samuel  Dixon). 

''Immediately  underlying  the  Sewell  formation  is  the  Raleigh  sandstone  which 
is  in  turn  underlaid  by  tne  Rojral  formation  which  bears  what  is  known  as  the  fire 
Creek  seam  of  coal.  This  seam  lies  near  the  top  of  this  stratum  and  is  mined  at 
Quinnimont,  Prince,  Slater,  Alaska,  Rush  Run,  Red  Ash,  Fire  Creek,  and  at  other 
places. 

"According  to  the  above-mentioned  geologic  section  the  Fire  Greek  seam  would 
not  be  more  than  500  vertical  feet  below  the  railroad  grade  at  Kanawha  Falls  and 
the  Sewell  seam  not  more  than  300  feet  below  the  same  grade. 

"Furthermore  it  is  well  established  that  what  is  known  as  the  No.  2  Gas  Coal  is 
600  feet  above  grade  at  this  Falls.  The  No.  1  or  Eagle  seam  is  150  feet  below  No.  2 
Hcam,  the  No.  5  or  Sewell  seam  is  750  feet  below  the  No.  2,  and  the  Fire  Creek  or 
No.  3  seam  is  1,050  feet  below  the  No.  2  Gas  Coal  seam,  figuring  from  this  basis  the 
Fire  Creek  seam  would  be  about  450  feet  below  grade  at  this  Falls  and  the  Sewell  150 
feet  below  same  grade. 

**It  is  practicable  to  haul  coal  underground  approximately  2  miles.  Shafts  alons 
the  river  from  Deepwater  to  this  Falls  would  open  up  in  the  two  lasi-mentionea 
seams  of  coal  an  area  8  miles  long  and  4  miles  wide.  These  two  seams  would  meas- 
ure together  at  least  7  feet  in  thickness.  The  area  mentioned  above  would  comprise 
approximately  20.480  acres.  By  the  formula  first  mentioned  above  this  area  would 
yield  229,376,000  long  tons  of  coal,  all  accessible  to  the  river. 

**  In  addition  to  the  above  would  call  your  attention  to  the  coal  area  on  the  opposite 
side  of  the  river  owned  and  partially  operated  by  the  Kanawha  and  Hocking  Coal 
and  Coke  Company. 

"  The  Ansted  and  Eagle  seams  above  water  level  and  the  Sewell  and  Fire  Creek 
seams  below  water  level  would  yield  at  different  noints  along  the  distance  above 
referred  to  an  aggregate  amount  of  at  least  421,376,000  long  tons.  To  remove  Uiis  in 
one  hundred  years  would  require  the  handling  and  transportation  of  at  least  14,045 
long  tons  per  dav. 

'U  note  from  the  River  Transportations  history  that  1898  was  the  best  year  to  that 
date,  1,089,160  tons  having  been  transported  by  its  waters.  That  shows  an  average 
of  3,630  tons  per  diem,  and  being*  about  6  per  cent  of  Uie  entire  production  of  the 
State  of  West  Vii^ginia  for  that  year. 

''In  addition  to  the  foregoing,  there  is  a  vast  undeveloped  coal  area  in  Nicholas 
County  on  the  upper  reaches  oi  the  Gauley  which  needs  some  outlet  to  Cincinnati 
and  the  West  A  coal  railway  has  been  proposed  in  connection  with  the  river  in 
case  transportation  is  brought  to  the  Kanawha  Falls. 

*'In  connection  with  the  developments  of  The  Willson  Aluminum  Company,  I 
would  state  that  their  tonnage  woula  be  greatly  increased  in  case  of  a  reduced  freight 
rate  on  ores  and  other  materialS|  such  as  lime,  sand,  coke,  etc.  The  present  develop- 
ment with  what  is  contemplated  in  the  near  future  will  require  the  transportation  of 
at  Iea«t  2,000  tons  of  materials  per  month.  With  water  transportation  the  value  of 
the  water  power  at  Kanawha  rails  would  be  enhanced  in  value  by  the  opening  up 
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of  new  and  varied  possibilities  for  its  complete  utilization.  With  cheap  transporta- 
tion from  and  to  the  north,  northeast,  and  northwest  the  transmission  to  ana  utiii- 
zation  at  the  head  of  navigation  of  other  New  River  powers  in  the  production  of 
iron  and  steel  and  the  manufactore  of  structural  shapes,  bars,  and  plates  would  be 
assured. 

"  Wishing  that  I  may  be  of  further  service  to  you  in  the  matter,  I  am,  yours  most 
trolv." 

The  river  from  the  head  of  No.  2  pool  to  the  Falls  has  a  foil  of  about  20  feet  in  a 
distance  of  about  4}  miles,  the  mountains  inclosing  it  on  either  side,  with  little,  if 
any,  bottom  land  after  the  first  mile,  there  being  mostly  just  ror)m  enough  for  the 
Chesapeake  and  Ohio  Railroad  on  one  Bide  and  the  Kanawha  and  Michigan  Railway 
on  the  other  between  the  river  and  mountain. 

There  is  no  commerce  on  this  part  of  the  river,  and  there  has  only  been  one  or 
two  instances  when  a  steamboat  went  up  as  high  as  the  Falls,  and  then  only  when 
the  water  was  extremely  high. 

The  proximity  of  the  two  railroads  to  the  river  and  the  flooding  of  lands  at  places 
suggest  the  impropriety  of  attempting  the  improvement  of  the  nver  from  the  head 
of  No.  2  pool  to  toe  Falls  with  one  dam,  and  the  preservation  of  the  valuable  water 
power  at  the  Falls  should  also  be  duly  considered. 

In  addition  to  the  water  power  at  Kanawha  Falls,  now  to  a  limited  extent  utilized, 
there  arc  fair  prospects  of  the  water  power  of  New  River  between  its  junction  with 
the  Gaulcy  and  Hmton,  at  the  mouth  of  the  Greenbrier  River,  being  brought  into 
immediate  use.  I  have  been  told  by  parties  claiming  to  control  the  river  between 
the  mouth  of  Gauley  and  1  lawks  Nest  that,  with  water  transportation  below  Kanawha 
Falls  for  raw  and  finished  materials,  work  on  a  power  plant  located  near  the  junction 
of  the  Gauley  River  would  be  immediately  begun. 

The  importance  of  connecting  these  power  plants  with  the  markets  tributary  to  the 
Ohio  and  Mississippi  rivers  by  slack-water  navigation  can  hardly  be  overestimated. 
The  difft^rence  in  cost  between  transporting  the  raw  materials  and  manufactured 
products  by  railroad  and  water  will  in  a  great  measure  determine  the  desirability  of 
improving  this  stretch  of  river. 


survey  of  kanawha  river,  west  vtrgixia,  from  lock  no.  2 

to  the  falls. 

United  States  Engineer  Officb, 
Wheeling,  W.  Fa.,  JVcrvember  «i,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
survey  of  the  Kanawha  River.  West  Virginia,  from  Lock  No.  2  to  the 
Falls,  as  directed  by  letter  irom  your  office,  dated  April  24,  1903, 
accompanied  by  four  blueprints'"  embodying  the  results  of  the  survey 
and  proposed  plan  for  the  improvement'of  that  section  of  the  river. 

The  original  survey  of  the  river,  made  in  1880,  included  the  portion 
Iving  between  Lock  No.  2  and  the  mouth  of  Loup  Creek,  and  it  was, 
therefore,  thought  unnecessary  to  resurvey  it.  Ihe  sheets  submitted 
are  in  two  sections,  one  showing  the  survey  of  1880  from  Lock  No.  2 
to  the  head  of  No.  2  pool,  near  Nancys  Branch,  the  other  showine  the 
survey  made  during  the  past  summer  running  down  from  the  Falls 
and  overlapping  the  survey  of  1880. 

Owing  to  the  uncertain  fluctuations  of  the  river  in  the  early  spring, 
it  was  deemed  advisable  not  to  begin  the  survey  until  a  more  settled 
condition  should  be  reached.  On  June  15, 1903 j^  a  double  set  of  levels 
was  started  from  the  miter  sill  of  Lock  No.  2  to  connect  with  an  old 
low-water  bench  mark  established  about  1875  at  the  Falls,  and  with  a 
series  of  low-water  bench  marks  established  in  the  fall  of  1900  at  vari- 

•Not  printed. 
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0118  points  between  the  Falls  and  the  head  of  No.  S  pool.  These  levels 
were  finbhed  early  in  June,  and  the  topographical  work  begun  on  July 
8,  1)K)8. 

The  survey  party  began  this  work  just  above  the  Falls  on  the  left 
bank  of  the  river,  the  zero  of  the  base  line  being  748  feet  below  the 
point  where  the  dam  of  The  WillHon  Aluminum  Company  connects 
with  that  bank.  The  base  line  continues  along  the  left  bank  of  the  river 
to  station  238  +  60  where  it  crosses  to  the  right  bank,  thence  along 
that  bank  to  276  +  80,  thence  to  the  left  bank  again,  where  it  remains 
to  the  end  of  the  survey  at  station  332. 

The  lines  of  soundings  are  200  and  400  feet  apart,  and  are  believed 
to  be  sufficient  in  number  to  delineate  the  river  bed  in  pools  and  at 
shoals.  Where  figures  are  omitted  from  a  regular  line  of  soundings 
the  river  was  too  deep  to  reach  bottom  with  a  21-foot  pole. 

Owing  to  the  proximitv  of  the  Chesapeake  and  Ohio  Kailroad  on  the 
left  bank  and  the  Kanawha  and  Michi^n  Railroad  on  the  right  bank, 
frequent  cross-sections  were  taken  to  include  the  railroads  with  their 
approximate  elevations.  Low  ground  liable  to  be  flooded  by  pool 
water  was  also  cross-sectioned. 

As  far  as  practicable,  the  rock  exposed  or  located  in  the  river  bed 
has  l)cen  shown  on  the  map  by  underscoring  the  soundings  in  red, 
although  there  are  doubtless  many  other  places  where  the  deposit  is 
very  shallow.  The  river  bed  being  so  full  of  loose  rocks  of  various 
sizes  at  the  head  of  Long  shoal,  it  was  impossible  to  locate  the  bed 
rock,  but  the  cost  of  excavation  at  this  point  will  undoubtedly  approxi- 
mate very  closely  to  that  of  solid  roi»k.  Borings  made  at  the  Falls  by 
private  parties,  to  develop  any  underlying  be<&  of  coal,  indicate  that 
the  rock  is  very  hard  for  a  depth  of  50  feet  below  the  river  bed. 

Owing  to  the  extremely  hot  weather  and  the  'heavy  growth  of 
willows  and  underbrush  along  the  banks,  the  8ur\'ey  work  was  retarded 
and  extended  over  a  longer  period  than  was  anticipated. 

The  difference  of  elevation  between  No.  2  pool  (697.76)  and  the  Falls 
basin  (618.8)  indicates  that  two  locks  with  an  aggregate  lift  of  20  feet 
3  inches  will  be  reouired  to  carry  the  slack  water  into  the  Falls  basin  at 
an  elevation  for  tlie  upper  pool  of  eight-tenths  of  a  foot  below  low 
water,  and  a  greater  elevation  can  not  be  taken  without  injuring  in 
some  measure  the  water  power  of  The  Willson  Aluminum  Company, 
thus  defeating  the  main  object  of  the  improvement,  which  is  to  provide 
slack-water  navigation  at  the  Falls  and  the  greater  development  of  the 
water  power  at  that  point,  now  only  partially  utilized  for  want  of  cheap 
transportation.  The  elevations  of  the  pools  are  therefore  confined  to 
narrow  limits. 

The  coal  tipples  already  built  or  under  construction,  the  contour  of 
the  banks,  and  the  location  of  tributary  streams  prevent  as  desirable 
a  location  of  Lock  and  Dam  No.  1,  at  the  upper  end  of  No.  2  pooL 
as  could  be  wished.  The  best  location  that  can  be  found  is  believed 
to  be  at  station  812,  about  midway  between  the  two  coal  tipples  of 
the  Great  Kanawha  Colliery  Compapy^,  with  the  lock  on  the  right 
bank.  With  a  lower  miter-sill  elevation  of  690.76,  or  7  feet  below 
No.  2  pool,  the  foundation  masonry  below  the  top  of  the  sill  will  con- 
sist of  about  one  course  of  stone.  The  dam  wilt  require  a  lift  of  12 
feet  8  inches,  for  a  pool  level  of  610,  and  the  top  of  lock  walls  an 
elevation  of  622. 

The  second  lock  and  dam  above  No.  2,  designated  No.  1  A,  should  be 
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near  stalion  214,  with  the  lock  on  the  left  bank.  It  may  be  potssible 
to  utilize  the  large  rock  on  the  right  bank  for  an  abutment.  This  rock 
appears  to  be  the  remains  of  an  original  ledge,  and  the  appearance  of 
the  river  bed  in  front  of  it  indicates  that  it  does  not  rest  on  material 
liable  to  scour.  The  rock  is  well  defined  at  this  point  for  the  entire 
width  of  the  river,  and  but  little  expense  would  be  incurred  for  cof- 
ferdams if  the  lock  and  dam  were  constructed  during  a  low-water 
season.  The  foundation  masonry  would  be  similar  to  that  mentioned 
for  Lock  No.  1. 

The  dam  should  have  a  lift  of  8  feet,  making  the  TppoL  as  previously 
stated,  eight-tenths  of  a  foot  below  low-water  level  in  tne  Falls  basin. 

With  pool  elevations  of  610  and  618  feet,  and  a  channel  300  feet 
wide  ana  7  feet  deep,  considerable  excavation  in  hard  rock  would  be 
required.  At  Wheelers  Island  it  is,  however,  impossible,  except  at 
enormous  expense,  to  secure  a  width  of  300  feet,  and  150  feet  has  been 
selected  for  the  channel  width  with  a  consequent  increase  in  the  di£B- 
culties  of  navigation  for  tows. 

The  lines  upon  which  the  calculations  for  excavation  have  been  made 
are  shown  on  the  drawings  in  red.  The  lock  locations  are  shown  in 
the  sam6  manner. 

Previous  experience  on  this  river  shows  the  desirability  of  protect- 
ing both  banks  of  the  river  by  a  revetment  of  heavy  riprap  for  a  dis- 
tance of  three-fourths  of  a  mile  below  the  locks,  which  revetment 
should  be  carried  to  a  height  of  at  least  6  feet  above  the  lock  walls. 

In  order  to  prevent  to  some  extent  the  scour  along  the  banks  near 
the  dams  and  to  make  it  possible  to  govern  the  height  of  the  pool  at 
the  Falls  so  as  not  to  interfere  with  the  water  power  at  that  point,  the 
upper  portion  of  the  dams,  sa}'  for  6  feet  in  height,  should  be  moy- 
able,  while  this  results  in  a  great  increase  of  cost,  it  will  prevent 
the  possibility  of  suits  for  damage  by  flowa^,  etc.,  in  the  future. 

The  locks  should  be  of  the  same  dimensions  as  those  in  the  lower 
part  of  the  Kanawha  River,  because  experience  at  Locks  Nos.  2,  8, 
and  4  has  shown  that  great  delay  and  an  unnecessary  number  of  lock- 
ages are  caused  to  coal  fleets  with  barges  of  25  feet  or  more  in  width. 

Gravel  and  sand  are  difliieult  to  find  in  this  stretch  of  the  river,  and. 
while  concrete  ma}'  be  slightly  cheaper,  the  estimates  have  been  basea 
on  the  use  of  cut-stone  masonry  similar  to  that  used  in  the  other  locks 
on  this  river. 

The  following  estimate  of  the  cost  of  carrying  slack-water  naviga- 
tion of  the  Kanawha  River  from  Lock  No.  2  to  the  Falls  is  based  on 
the  above  statements  and  recommendations: 

Lock  and  Dam  No.  lA $538,227 

Lock  and  Dam  No.  1 525,039 

Rock  excavation 598, 590 

Ordinary  excavation  (gravel,  bowlders,  etc. ) 116, 874 

1,777,730 

Captain  Craighill's  report  and  its  appendix,  from  this  office,  dated 
February  6,  1903,  on  tne  preliminary  examination  of  the  Kanawha 
River  from  Lock  No.  2  to  tne  Falls,  gives  a  general  description  of  the 
entire  river  and  its  commercial  situation,  to  which  but  httle  can  be 
added  in  this  report. 

There  is  no  doubt  that  slack-water  navigation  to  the  Falls  would 
result  in  great  development,  both  in  the  coal  fields  and  in  the  Falls 
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water  power,  of  which  latter  only  one-third  is  now  utilized.  The 
resulting  tonna^  would  add  enormously  to  that  already  existing  on 
the  Kanawha  River,  and  while  the  cost  of  the  improvement  from  Lock 
No.  2  to  the  Falls  seems  very  great  compared  to  the  length  of  river  to 
be  improved,  yet  it  would  not  only,  as  stated  in  Giptain  Craighill's 
report,  aid  in  the  development  of  tne  coal  fields  and  water  powers  in 
that  vicinity,  but  would  also,  as  a  minor  matter,  bring  into  greater  use 
the  navigation  facilities  alreadv  provided  on  the  lower  river. 

I  am  of  the  opinion  that  the  commercial  interests  connected  with 
this  section  of  the  Kanawha  River,  mainly  prospective,  however,  jus- 
tify its  improvement  from  Lock  No.  2  to  the  Falls. 

The  sui-vey  of  the  river  from  Lock  No.  2  to  the  Falls  was  made  by 

a  party  under  charge  of  Mr.  Frank  Conklin,  junior  engineer,  under 

the  immediate  direction  of  Mr.  Thomas  E.  Jeffries,  assistant  engineer, 

upon  whose  report  the  above  recommendations  and  estimates  are  based. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Major^  Corj>8  of  Engineers. 
Brig.  Gen.  O.  L.  Gillespie, 

Chief  of  EnqineeTB^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement.] 

ENGINEER  OmoE,  U.  S.  Arot,  Central  Division, 

Cincinnati^  Ohio^  November  S!6,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

In  view  of  the  high  estimated  cost  of  this  improvement  I  doubt  the 
expediency  of  entering  upon  it  at  present.  But  I  have  not  visited  this 
locality  and  do  not  feel  <|ualified,  with  my  present  limited  knowledge, 
to  express  a  definite  opinion. 

G.  J.  Ltdegker, 
^  CoUmd^  Corps  of  Engineers^ 
Division  Engvneer^  Cekt/ral  Division. 


FF8. 


PRELIMINARY  EXAMINATION  OF  LITTLE  KANAWHA  RIVER,  WEST 
VIRGINIA,  BETWEEN  LOCK  NO.  6  AND  BURN8VILLE. 

[Printed  in  Houae  Doc.  No.  217,  Fifty-eighth  Congreai,  Mcond  teaion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtony  December  5,  190S, 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress report  of  February  14,  1903,  by  Capt.  W.  E.  Craighill,  Corps 
of  Engineers,  on  preliminary  examination  ordered  by  the  river  and 
harbor  act  approved  June  18,  1902,  of  Little  Kanawha  River,  West 
Virginia,  ^^with  a  view  of  continuing  the  improvement  thereof  to 
Burnsville." 

Little  Kanawha  River  lies  wholly  within  the  State  of  West  Virginia. 
It  has  already  been  improved  by  a  system  of  five  locks  and  oams, 
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which  are  desired  to  rive  a  4-foot  navigable  depth  from  the  mouth 
of  the  river  at  rarkersburg  to  the  neighborhood  of  Creston,  about  48 
miles  above.  Four  of  these  locks  and  dams  are  the  property  of  a  pri- 
vate corporation— the  Little  Kanawha  Navigation  Company — the  fifth, 
add  farthest  from  the  mouth  of  the  river,  was  constructed  by  the 
United  States. 

There  is  at  present  in  force  a  project  for  the  improvement  of  the 
river  above  the  locks  and  dams  b}'^  means  of  removing  bowlders,  over- 
hanging trees  and  other  obstructions,  and  the  wording  of  the  act  of 
June  13,  1902,  has  thei-efore  been  construed  to  mean  "with  a  view  of 
continuing  the  slack-water  improvement"  to  the  town  of  Bumsville. 
In  the  o{)inion  of  the  local  officer,  Captain  Craighill,  concurred  in  b^ 
the  division  engineer,  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  this 
portion  of  the  river  is  worthy  of  further  improvement  by  the  General 
Government. 

This  opinion,  however,  is  contingent  upon  the  policy  of  the  United 
States  toward  the  improvements  on  the  lower  river.  The  act  of  June 
13,  1902,  contains  a  further  provision  which  has  for  its  object  an  inves- 
tigation as  to  the  desirability  of  the  purchase  by  the  General  Govern- 
ment of  the  property  of  the  Little  Kanawha  Navigation  Company. 
Report  on  this  suoject  is  submitted  with  a  separate  letter  of  thisdate.^ 

The  papers  in  this  case  were  referred  for  consideration  by  the  Board 
of  Engineers  for  Rivers  and  Harbors,  as  provided  in  sections  3  and 
14  of  the  act  of  June  13,  1902,  and  attention  is  respectfully  invited  to 
the  Board's  report  of  March  19, 1903,  herewith.  The  Board  is  of  the 
opinion  that  until  Congress  shall  have  acted  on  the  question  of  pur- 
chase of  works  owned  by  the  private  corporation  reierred  to  al^ve, 
it  is  not  advisable  for  the  United  States  to  extend  the  improvement  of 
Little  Kanawha  River  to  Burnsville  by  locks  and  dams,  or  otherwise 
to  enlarge  the  existing  project. 

1  concur  in  the  views  thus  expressed  by  the  Board. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GnxESPEB, 
Brig,  Oen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 
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United  States  Engineer  Office, 

Wheeling,  W.   Fa.,  F^brua/ry  li,  190S. 

General:  In  accordance  with  instructions  conveyed  in  your  letter 
dated  June  23,  1902,  I  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  of  the  Little  Kanawha  River: 

A  report  of  an  examination  of  this  river  by  Col.  W.  E.  Merrill,  Corps 
of  Engmeers,  United  States  Army,  is  to  be  found  in  Part  1,  page  740, 
Annual  Report  of  the  Chief  of  Engineers  for  1875.  Improvements  have 
been  made  bythe  construction  oi  four  locks  with  fixea  dams  belonging 
to  the  Little  Kanawha  Navigation  Company,  a  private  corporation,  and 
at  a  later  date  by  the  construction  of  a  similar  lock  and  dam  belonging 
to  the  United  States.    The  system  of  five  locks  and  dams  aflfords  navi- 

A  Not  printed. 
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gation  for  four  feet  draft  from  the  mouth  of  the  river  at  Parkersburg 
to  the  neighborhood  of  Creston,  about  48  miles  above. 

Ab  a  separate  report  was  ordered  bjr  the  river  and  harbor  act  of 
June  18,  1902,  upon  the  advisability  of  the  purchase  of  the  rights  of 
the  Little  Kanawha  Navigation  Company,  the  scope  of  the  present 
report  is  confined  to  that  part  of  the  river  between  the  Grovernment 
lock  and  Bumsville. 

In  the  past,  work  upon  this  part  of  the  river  has  been  confined  to 
the  removal  of  snags,  bowlders,  overhanging  trees,  etc.,  small  sums 
having  been  expended  from  time  to  time  for  this  purpose.  Navigation 
upon  the  lower  river,  although  carried  on  with  rather  small  boats,  has 
been  sufficient  in  volume  to  pay  a  good  interest  on  the  Navigation 
Company's  investment.  In  the  absence  of  railroad  facilities  the  river 
has  been  extensively  used  for  the  transportation  of  logs  and  for  local 
freights. 

An  extension  of  the  Little  Kanawha  Railroad,  now  about  to  be  com- 
menced, will  go  up  the  river  as  far  as  Bumsville,*  and  will  probably 
take  much  of  the  business  from  the  bpper  river.  Above  UlenviUe 
(alK)ut  102  miles  above  the  mouth  of  the  river),  there  is  an  extensive 
area  of  coal,  belonging  to  the  same  vein  as  that  shipped  from  the  head- 
waters of  Uie  Monongahela  and  favorably  known  as  the  Pittsburg 
coal.  The  Little  Kanawha  Railroad  is  to  be  a  part  of  the  Wabash 
System  which  will  cross  the  Ohio  River  near  Parkersburg.  Doubtless 
one  of  the  reasons  that  has  caused  the  selection  of  this  route  is  the 
presence  of  coal  of  a  well-established  good  quality;  and  the  present 
examination  by  the  United  States  resolves  itself  into  a  determination 
as  to  whether  or  not  it  is  economically  practicable  to  bring  this  coal  to 
market  b^  the  improvement  of  the  nver,  giving  due  consideration  to 
thephysical  characteristics  of  the  stream. 

Tnere  can  be  no  question,  I  think,  of  the  desirability  of  canalizing 
the  river,  so  as  to  cause  the  head  of  the  upper  pool  to  reach  as  far  as 
Sand  Fork  Creek,  about  8  miles  above  Olenville,  provided  the  size  of 
the  river  will  permit  works  of  a  sufficient  size  to  be  economical  in 
operation.  Above  Sand  Fork  Creek  the  river  is  so  small  and  crooked, 
and  so  much  obstructed  by  bridges,  that  for  the  present,  at  least,  the 
idea  of  going  above  that  point  should  be  abandoned.  It  should  be 
considered  also  that  it  is  possible  that  the  railroad  may  acquire  all  or 
nearly  all  the  coal  land,  and  thus  render  practicaUy  useless  any 
improvement  of  the  river. 

From  Sand  Fork  Creek  to  Lock  No.  6  (about  70  miles),  the  fall 
in  the  river  is  about  1.5  feet  to  the  mile.  In  this  part  of  the  river  the 
extreme  low- water  discharge  probably  does  not  exceed  15  to  20  cubic 
'feet  {)er  second.  But  such  low  water  is  rare,  and  at  moderate  stages 
the  river  has  abundance  of  water.  Througnout  its  course  the  river 
flows  through  a  mountainous  country.  Its  banks  are  generally  steep 
and  stable,  presenting  favorable  conditions  for  the  location  of  locks 
and  dams  of  high  lifts.  The  character  of  the  country  is  such  that  it 
will  probably  be  only  in  the  far  distant  future  that  the  mountains  are 
so  much  denuded  of  their  timber  as  to  prolong  the  period  of  extreme 
low  water  to  any  marked  extent 

An  extract  from  the  report  of  Mr.  Wm.  M.  Hall,  assistant  engi- 
neer, in  local  charge  of  the  river,  and  two  blueprints^  are  appended 

A  Not  printed* 
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hereto.    The  extract  ^ves  in  detail  information  as  to  the  commerce 
and  physical  characteristics  of  the  river. 

In  my  opinion  the  river  is  worthy  of  improvement,  and  I  recommend 
that  a  survey  be  made,  at  an  estimated  cost  of  $5,000. 

The  advisability  of  improving^  the  upper  part  of  the  Little  Kanawha 
is,  however,  a  question  which  depends  upon  what  decision  is  reached 
as  to  thepurchase  of  the  locks  of  the  Little  Kanawha  Navigation  Com- 
pany. Unless  they  are  purchased  and  enlarged,  and  the  present  Gov- 
ernment lock  enlarged,  the  improvement  of  the  river  above  by  locks 
and  dams  would  be  useless. 

Very  respectfully,  W.  E.  Craighili., 

Captain^  Corps  ofEngmeers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Fint  indorsement] 

Engineer  Office,  tj.  S.  Army,  Central  Divisiok, 

Cincinnati^  Ohio^  Ma/rch  J^  1903. 

Bespectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Armv,  concurring  in  Captain  CraighilFs  opinion  that  tiie  river  is 
woiiiiy  of  improvement,  and  in  his  recommendation  that  a  survey  be 
made. 

G.  J.  Ltdegker, 
.  Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Central  Dimsion. 

[Second  indonement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

March  10, 1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Bivers  and 
Harbors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Third  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  March  19,  1903. 

Bespectfully  returned  to  the  Chief  of  Engineers,  United  States. 
Army. 

Tlie  Board  of  Engineers  for  Rivers  and  Harbors  has  fuUy  oon- 
adeied  the  within  report  of  the  district  officer  and  the  indorsement  of 
the  division  en^^neer  thereon. 

The  Little  Kanawha  River  has  been  improved  for  a  distance  of 

aboat  48  miles  above  its  mouth  by  the  construction  of  five  locks  and 

duBS.    The  first  four  were  built  and  are  owned  bv  the  Little  Elanawha 

MaTigatioD  Company;  the  fifth  was  built  by  the  tnited  States. 

The  river  and  narbor  act  of  June*  13,  VM>'i^  ordering  the  preliminary 

'imHition,  contemplates  extending  the  improvement  to  Burnsville. 

t80  miles  above  Lock  No.  5.    A  project  for  the  improvement  ox 

Qtioii  of  river  by  open-channel  work  is  now  in  existence.    It  is 
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believed,  therefore,  that  the  preliminary  examination  provided  for  in 
the  act  is  with  a  view  to  the  canalization  of  this  section  by  means  of 
locks  and  dams,  which  is  the  only  improvement  that  would  benefit 

{general  commerce.    The  act  of  June  18,  1902,  also  contains  the  fol- 
owing  provision: 

Improving  Little  Kanawha  River,  West  Virginia:  For  maintenance,  one  thoa- 
eand  dollars:  Providedy  That  an  estimate  shall  be  made  of  the  probable  cost  of  each 
of  the  four  locks  and  dams  in  said  river  not  owned  by  the  Government,  as  well  as 
the  present  condition  of  said  locks  and  dams,  and  the  probable  cost  of  repair,  if  any, 
required,  and  the  advisability  of  acquiring  the  same  in  the  interest  of  navigation 
upon  said  river. 

The  locks  and  dams  belonging  to  the  Little  Kanawha  Navigation 
Company  are  known  to  be  in  very  bad  condition.  The  district  officer 
expresses  the  opinion  that  in  the  event  of  the  United  States  acquiring 
these  locks  they  should  be  rebuilt. 

The  Board  is  of  opinion  that  until  Congress  shall  have  acted  on  the 
report  called  for  in  the  above-quoted  item,  it  is  not  advisable  for  the 
Dnited  States  to  extend  the  improvement  of  this  river  to  Burnsville 
by  locks  and  dams,  or  otherwise  to  enlarge  the  existing  project. 
For  the  Board; 

H.  F.  Hodges, 
Major,  Corps  of  Engineers, 
Senior  Member  Present* 


■ZTRACT  FROM  HXPOBT  OF  KB.   WM.   M.   HALL,    ASSISTANT  XNGIKBKB. 

I  have  the  honor  to  submit  the  following  report  of  my  examination  of  the  Little 
Kanawha  River  with  a  view  of  continuing  the  improvement  thereof  to  Burnsville. 

•  **•*•• 

Oeographical  poiUion. — ^The  Little  Kanawha  River  lies  entirely  within  the  State  of 
WestVii^nia.  It  rises  on  the  western  slope  of  Laurel  Hill  (one  of  the  princi|)al 
ranges  of  the  Apnalachian  Mountain  system)  and  flows  entirely  across  Braxton,  Gil- 
mer, Calhoun,  Wirt,  and  Wood  counties  into  the  Ohio  River  at  ParkerHburg,  184 
miles  by  river  from  Pittsburg.  The  general  direction  of  the  river  from  its  source  to 
its  mouth  is  very  direct,  and  its  general  course  is  about  28  degrees  north  of  west. 
The  entire  length  of  the  river  from  its  source  to  its  mouth  is  about  158  miles;  the 
distance  from  Burnsville  to  the  mouth,  as  per  survey  made  by  Mr.  C.  Crozet,  State 
engineer  of  Viivinia,  as  cited  by  Aflsistant  Engineer  Carpenter  in  his  report  of  Decem- 
ber 31,  1874,  referred  to  below,  is  120}  miles. 

Examination, — During  a  very  low  stage  of  water,  from  November  18  to  22,  incln- 
sive,  1902,  I  made  a  trip  along  the  river  from  the  Government  lock,  near  Burning 
Springs  to  Burnsville,  a  distance  of  80  miles.  I  rode  along  the  bank  of  the  river 
nearly  all  tha  way  and  thereby  was  enabled  to  see  the  bed  of  the  river,  the  nature  of 
ita  thanks,  the  valleys,  hills,  cultivated  fields,  residences  and  other  buildings,  the  vil- 
ItLf^  ana  towns,  coal  openings,  stone,  timber,  and  other  natural  resources.    The 

Ennci|)al  towns  and  villagi*8  on  its  banks  are  Burnsville,  where  it  is  crossed  by  a 
ranch  of  the  Baltimore  and  Ohio  Railroad,  and  which  is  the  present  head  of  boat 
navigation;  Sand  Fork,  at  the  mouth  of  a  creek  by  that  name  on  which  there  is  a 
largo  oil  development;  Glenville,  the  county  seat  of  Gilmer  County;  Grantsville,  the 
county  seat  of  Calhoun  County;  Brooksville,  at  the  mouth  of  Yellow  Creek^  on  which 
Uiere  are  numerous  oil  wells;  Crenton,  at  the  mouth  of  the  west  fork  of  Little  Kana- 
wha River  and  about  one  mile  below  the  head  of  slack-water  navigation;  Burning 
Springs,  where  the  first  oil  in  West  Virginia  was  discovered,  about  forty-three  years 
agi);  Elizabeth,  the  county  seat  of  Wirt  County;  and  Parkersburg,  at  the  mouth, 
which,  with  its  suburlw^  now  has  a  population  of  alK)ut  20,000. 
Former  survnf$. — In  his  report  (1874)  Mr.  Carpenter  writes  as  follows: 
*'A  survey  o)  the  river  was  made  in  1838  by  Mr.  C.  Crozet,  then  engineer  of  the 
Virginia  board  of  public  works.     I  have  succeeded  in  getting  a  tracing  of  the  map 
made  from  this  survey  and  a  copy  of  it  accompanies  this  report." 
I,  therefore,  auppoee  Mr.  Crozet's  survey  was  the  first  work  of  the  kind  on  the 
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rIvAr  and  that  there  was  no  other  between  that  and    the  survey  made  by  Mr. 

Nir.  ()ar|HMiU»r  writi'H  M  follows  in  reference  to  the  levels  run: 

**Ah  tlio  Littlo  Katmwhu  Navigation  Company  had  run  a  line  of  levels  from 
ParkorHhurK  to  Nettle  Run,  I  proceeded  to  the  latter  point  and  continued  it  to 
Biilltown.'' 

i\u4  «m/>r<)frmm(«.— Natural  oil  having  been  discovered  at  Burning  Springs  in  1860, 
which  i)ro(hu*ed  a  considerable  amount  of  traffic  from  that  point  to  the  mouth  of  the 
river,  tlie  Littlo  Kanawha  Navigation  Company  was  formed  and  commenced  the 
iinpn»vauient  of  the  river  by  four  locks  and  dams  in  1867,  and  completed  them  in 
lKHvni))er,  1874,  thereby  extending  slack  water  several  miles  above  Burning  Springs. 
Mr.  CUr(HUitor*B  report  of  Decemb^  31, 1874,  referring  to  this  improvement,  reads  as 
follows: 

**Tho  Little  Kanawha  Navigation  Company  has  built  four  locks  and  dams,  making 
•lack  wator  not  h^  than  4  feet  at  low  water,  from  Parkersbunf  to  Spring.  Creek,  a 
dintaiu^^  of  43  miKHi.  *  *  *  All  the  locks  and  dams  seem  to  be  very  substantially 
built.  The  Un^k  olmmlx^rs  are  143  feet  long  and  23  feet  wide.  The  dams  consist  of 
orilkH  10  fiH't  long,  built  of  sawed  oak  timber  12  inches  square,  and  well  bolted 
togt«thor.  Thov  are  tilled  with  broken  stone,  and  protected  on  the  upper  side  by  a 
douhlo  n^w  of  »iuH^t  piling." 

4u  1878  the  tlrst  apnnn^riation  was  made  for  extending  navigation  by  slack  water, 
and  in  1884  tho  actual  ix^nstruction  of  Lock  No.  5  was  oouimeuced.  That  lock  and 
dam  was  comnleted  in  l^vmber,  1891,  and  since  that  time  has  been  in  aaoceesfal 
oiH^mtiim.  Tne  Ux*k  is  of  sutticient  sixe  for  passing  a  boat  about  26  feet  wide  and  125 
fi^et  liuig. 

FriMn  the  completion  of  Lock  and  Dam  No.  5  to  July  30,  1901,  or  during  the  past 
dei'ado,  the  appn^priations  amounted  to  only  |2.243,'banely  suJffident  to  ke^  the 
ri\*^r  eK>ar  of  drift  and  to  dt'adon  the  growing' trees  which  overhang  the  shore. 

IH^*hiiiyf  (tN<f  t\iiuiHr  of  miliT. — On  account  of  the  small  allotment  for  making  this 
ivi>«>rf«  it  was  not  pniiiioablo  forme  to  have  the  disi^haiise  of  this  stream  measured. 

Mr,  iVrivntor,  in  hi:*  r\»jMrt  of  1874,  writes  on  this  subj^^t  as  follows: 

**  1  made  a  few  nnigh  gau^ings  with  the  following  rmdts:  At  Boll  BiTer  aboals 
(alvut  78  milt«  aK'kve  the  nuHith  ^  the  flow  was  12.58  cnluo  feet  per  secondf  or  water 
•utfi\*ieni  fv^ralH>ut  twenty <oue  loi''kages»  allowing  for  leakage  about  ^  pereeniof  the 
whole  an^onnt.** 

He  evidentiy  m^Nms  efficient  water  for  twenty-one  lockages  per  day  by  die  naTi- 

Cll\\n  \\Mi)(>any  Kvl»  of  siie  given  above.    Fncvn  other  information  reeelTed,  I 
lieve  hi»  i^ftt^ings  were  at  an  extren^ely  U>w  stage. 

The  fv>llowii>g  i:jt  an  extnut  fivHu  a  letter  by  Reivnler  A.  L.  Ball,  who  ■qricd  lor 
iix  v^Mirsk  l:^  to  lA>c^,  a»  a^dstaint  lockma^ter  at  Lm^  Xa  $: 

*"!  waiEjt  eti)»^Ksl  as  Kx^kn^an  at  rnitvvi  Slates  Lnrk  No.  ^  little  Kanawha  Birer, 
W««M  Vinnuia.  A$  to  u:ne  naT^ti\>D  wooKl  be  $(opfv^i  in  each  peisr  oa  aoeoinit 
i>l  v.\5t^i!k"^::oy  ol  water,  I  l^liev^  chat  if  the  Kvk^  and  dazns  Mow  No.  $  vere  m 
^xxi  vw^.i'.T^v^n  therv  w\h:\1  have  Iven  no  time  during  the  gmter  nimber  off 
T>rtiURk  a:xl  in  no  ywkr  tv>  exi»\i  thirty  via>^" 

LAxHkuyfc«er  01: r.^  has  ::xi  :r5»c\t  the  aboW  letter  as  fc»Ilow?: 

**  I  will  iviw^'SrLi^y  a^lvii^  :hA5  1  have  hwa  ec^Acec  **  forecnaa  and 

at  Lkx*^  No.  K.  li::^  Kaz^wha  RiTKr.  «UK>f  1:^1.  az>l  tha;  I  b^iSew  tibe  abov» i 
ao»«tt  by  Mr,  KalS  to  I*  cv^rrwt.** 

i^iwfc.'Ub  .•?V'?r^xt«rvfti.':^  — TSf  lin&^  Rasftvha  Valfcr  i$  aS:<«  :^  ssiues 
avyn^  w>i^  S*tw««Ki  sxYth  ar«i  <ccth  wasef5S*d  cnee  cj  aS.>ct  Sf  mSku   the 
<KLtref>v  w>.*^h  Sft:^  aboct  >J  siijw.     Tb*  S.^c::ci  Iaz>^  al-'cx  tbe  irner,  wkkh 
n^M^f  2*,xy  V.X*  Sfyt  or  V«»  ia  w>r'.h  :o  I.*>.V  to  ivXO  5e^  ir  wS-:3l  are^ne 
a3>i  are  tise  S««  rtart  of  the  t^s^tt  2fcr=i*  f?».>ci  tbe  Semi  :^  t^te  tx  >t  x'' 


A  'itfc  .'»'  "/v  r.vcit.-^  '••-lir  •^»-tr  jxTi*.  ?iur«ffv  ^.Lnace  rr»;c*  zb.**  nMi'i. 
Vji'  '5^.*c:*»^rs*  2:;:. "•"aLf-'  ic  >;?.iif5»  V.J*,     !:  is  *  n-iic  i.ir'.  -lai  »  3»  *  a  VnuruMr 
aichi  «aii,  a3»i.  si  -x'^^n^  *ruaj-*  ^xtx-vv^  ifviuTf.     r^nr  aw  ?ac  ifw  ^iia.-*-^ 
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The  banks  are  high,  firm,  and  icive  good  footing  for  laige  treee  and  nndergrowth. 
In  the  report  referred  to  above,  Mr.  Carpenter  aays: 

''Below  Yellow  Creek  the  bottom  lands  are  seldom  less  than  35  feet  above  the 
river  bed.    Above  this  place  they  are  from  6  to  10  feet  lower." 

Back  water  from  the  Ohio  River,  in  18S4,  before  Lock  No.  5  was  boilt,  extended 
about  to  Creston.  The  highest  water  known  at  Lock  No.  5  since  it  was  opened  in 
1891  is  32  feet  above  the  lower  gate  sill.  Referring  to  high  water  above  that  point, 
Mr.  Carpenter's  report  of  1874  states  as  follows: 

"At  Kices  Ripple  I  found  the  high-water  mark  of  1852  to  be  38  feet  above  low 
water,  and  that  ot  several  rises  in  the  spring  of  the  present  year  was  23)  feet  At 
Dekalb  the  mark  of  the  flood  of  1852  was  36  feet  above  low  water,  and  ordinary  rises 
reach  24  feet  At  Lumberport  (now  Bumsville)  the  marks  of  several  rises  last  spring 
showed  a  height  of  13  feet;  and  the  highest  mark  that  I  was  able  to  find  showed  a 
rise  of  24  feet" 

There  is  but  little  trouble  from  cavins  banks,  or  from  whole  trees,  root  and  all, 
going  into  the  river,  as  occurs  on  many  of  our  other  rivers.  It  is  a  remarkable  fact 
that  the  Little  Kanawha  Navigation  Company  has  never  had  a  snag  boat  in  either 
one  of  its  pools,  and  that  snagging[  operations  have  never  been  among  its  expenses. 

As  the  banks  of  this  river  are  high,  and  as  very  little  farm  land  would  be  flooded 
by  high  dams,  it  appears  that  this  tail  could  be  overcome  by  8  dams  of  about  15  feet 
lilt  each.  Or  should  it  be  decided  to  place  the  last  dam  of  the  improvement  just 
below  Sand  Fork,  and  thereby  end  the  slack-water  improvement  at  about  Stouts 
Mills  or  mouth  of  Copen  Creek,  seven  dams  could  probably  be  made  to  do  this 
work.  It  is  believed  that  by  careful  examination  a  g^ood  natural  foundation  could 
be  found  for  most  of  these  locks  and  dams,  and  possibly  for  all  of  them.  On  this 
subject  Mr.  Carpenter,  in  1874.  reported  as  follows: 

**The  navigation  company  found  rock  bottom  for  all  of  their  dams  except  one, 
and,  idthough  the  rock  aoes  not  ordinarily  appear  on  the  upper  river,  I  am  of  opin- 
ion that  the  sand  or  ^vel  covering  is  usuallv  of  slight  depth." 

Some  of  the  bends  m  the  river  are  rather  sharp,  mit  I  have  an  abundance  of  testi- 
mony from  boat  ci4>tains  and  pilots  to  the  effect  that,  with  sufficient  depth  of  water, 
they  can  bring  out  on  each  trip  with  a  tow  boat  from  Glenville  from  6  to  8  barges 
laden  with  500  tons  each. 

This  Hver  has  an  abundance  of  water  at  the  mouth  in  its  natural  state;  even  at 
low  water  there  is  never  any  trouble  in  entering  or  departing  from  it  into  the  Ohio. 


Nearly  all  if  not  the  entire  drainage  basin  of  the  Little  Kanawha  River  is  included 
in  the  great  Appalachian  coal  field,  which  extends  from  Pennsylvania  to  Alabama. 
Some  of  the  minerals  of  greatest  economic  worth  peculiar  to  this  region  are  well 
known  and  are  now  being  worked  in  this  valley.  The  principal  resources  known  to 
exist  in  large  and  pacing  quantities  other  than  those  ot  an  agricultural  nature  are 
timber,  sandstone,  limestone,  brick  clays,  natural  sas,  oil,  and  the  Freeport  and 
Pittsburg  veins  of  coal,  each  of  which  is  from  5  to  7  feet  in  thickness. 

The  industrial  development  of  the  mineral  resources  may  be  said  to  have  just  com- 
menced, and  it  is  probaole  that  others  will  be  discovered  and  put  upon  our  markets 
as  the  development  continues. 

7lm6fr.— Tne  valley  has  been  for  many  years  a  large  producer  of  poplar,  walnut, 
oak,  hickory,  and  many  less  valuable  timblers.  Althou^n  the  production  of  timber 
may  fall  off,  the  natural  growth  will  make  timber  and  its  products  a  large  source  of 
commerce  for  many  years. 

SamlMone, — All  along  the  river  from  Parkersburi^  to  Bumsville  there  is  a  great 
abundance  of  a  coarse-grained  nandstone  of  fair  quality  that  will  be  suitable  for  build- 
ings, bridges,  coke  ovens,  and  man^  other  purposes  as  the  valley  develops.  The 
moi^onry  of  the  five  locks  already  built  on  the  river  is  of  sandstone  taken  from  quar- 
ries near  the  res|)ective  locks — Home  of  thcni  within  a  stone's  throw  of  the  ouarries. 

Limestone  is  said  to  be  found  in  larac  quantitic^s  at  a  level  of  several  hunared  feet 
alH)ve  the  river  and  extentiing  from  about  10  miles  above  Parkersburg  to  at>ove  Elia- 
alH*th  25  or  30  miles.     Its  outcrop  is  a  mile  to  two  miles  hack  from  the  river. 

Oi7.— As  stated  above,  the  first  oil  discovered  in  West  Virginia  was  at  Burning 
Springs  in  1860.  There  is  now  a  large  dailv  pnMluction  at  that  point,  from  probablv 
2u0  to  ?XXS  wells.  There  are  also  largt?  proauctions  of  oil  on  Hughes  River,  on  Stana- 
ing  Stone  C>eek,  on  Yellow  Creek,  on  Sand  Fork,  and  on  several  of  the  other  tribu- 
taricH.  The  number  of  producing  welln  has  been  constantly  increasing  and  will 
probably  increase  for  many  yt^ars  to  come. 

Go*, — In  drilling  for  oil  considerable  gas  has  been  found.  It  is  piped  to  Pittsbui^, 
Farkersburg,  and  several  intermediate  towns,  and  is  used  for  lignt  and  heat,  and  in 
iionand  steel  mannibustarsi 
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At  Grantsville  is  located  the  Oabot  carbon  JEactory,  which  is  said  to  have  a  capacity 
of  about  5,000  pounds  of  marketable  carbon  per  day. 

Coal, — In  the  upper  part  of  the  valley  there  are  two  great  veins  of  coal  ontcropping 
in  the  hillsides  on  each  side  of  the  river,  i.  e.,  the  Pittsburj?  vein,  with  a  thicknefls 
of  5  to  7  feet,  which  extends  from  Glenville  to  within  two  or  three  miles  of  Bums- 
ville,  a  distance  of  about  18  miles;  and  the  Freeport  vein,  which  outcrops  near  Bull- 
town,  at  which  point  it  is  al)out  7  feet  thick. 

On  my  trip  over  that  part  of  the  valley  I  saw  several  coal  openings  which  had  an 
excellent  appearance.  Mr.  8.  D.  Brady,  mining  engineer,  lately  employed  by  the 
State  of  West  Vir^nia  in  the  preparation  of  a  map  •f  West  Virginia  showino;  its 
mines  and  mineral  resources,  says  there  are  60,000  acres  of  merchantable  Pittsbnig 
coal  vein  and  40,000  acres  of  the  Freeport  vein.  I  understand  that  he  means  that 
there  are  those  amounts  of  each  of  these  veins  above  water,  which  can  be  mined  by 
drifting.  In  addition  there  are  several  thousand  acres  of  the  Rttsbui^  vein  below 
water  which  can  be  mined  by  shallow  shafts,  and  man^  thousand  acres  of  ttie 
Freeport  vein  below  water  which  can  be  mined  by  shafting.  The  outcrop  of  the 
Freeport  vein  is  above  Bumsville,  the  probable  head  of  navigation,  and,  conseauently, 
all  coal  from  that  vein  transported  by  water  will  have  to  be  mined' by  anafting. 
It  is  a  well-known  fact  that  from  each  foot  of  thickness  for  each  acre  of  coal  about 
1,000  short  tons  can  be  shipped,  or  for  each  of  these  Pittsburg  and  Freeport  veins 
from  five  to  six  thousand  tons  per  acre.  To  be  conservative  we  will  assume  tne  smaller 
quantity.  From  the  above-named  report,  and  other  inquiry,  I  believe  there  are  at 
least  50,000  acres  of  Pittsburg  coal  tributary  to  the  river;  and,  when  shafting  is 
resorted  to,  there  is  almost  an  unlimited  acreage  of  the  Freeport  vein.  However,  it 
is  claimed  that  a  large  part  of  this  coal  has  be^  bought  by  a  local  railroad  compuiy 
and  will  therefore  be  shipped  only  by  rail.  In  view  of  this  ^t  I  have  made  inquiry 
of  two  of  the  most  distinguished  and  best-informed  citizens  of  Glenville.  and  nave 
obtained  from  each  of  them  lists  of  farms  carrjdng  the  Pittsburg  vein  whicn  have  not 
been  bought  by  any  railway  company  or  other  corporation.  The  smaller  of  these 
estimates  gives  26,000  acres.  Should  we,  for  argument's  sake,  suppoee  thai  only 
20,000  acres  of  each  of  these  coals,  the  Pittsburg  and  Freeport  womd  be  moved  by 
water,  and  that  it  would  go  out  at  the  rate  of  8,000  tons  per  aay  (equal  to  260  car- 
loads, or  16  500-ton  barge  loads),  at  that  rate  it  would  require  nearly  one  hundred 
years  to  move  it 

It  hardly  appears  necessary  to  make  estimates  for  more  than  a  century,  but  I  will 
remark  that,  by  shafting,  the  quantity  of  coal  accessible  to  the  river  can  be  increased 
at  will,  and  with  the  abundance  of  natural  gas  in  this  re^on  mines  with  shafts  can 
be  operated  at  a  verv  small  cost  It  should  be  borne  in  mind  that  both  the  Pittsburg 
and  Freeport  coals  nave  been  on  the  market  for  a  long  while,  and  that  they  axe  among 
the  best  bituminous  coals  for  domestic  or  steam  purposes  in  the  State  or  in  the  worl£ 

Coke  Is  one  of  the  most  valuable  products  of  bituminous  coaL  It  is  mainly  pvo- 
duced  for  commercial  purposes  from  coal  having  a  low  percentage  of  volatile  com- 
bustible matter  and  with  a  high  percentage  of  fixed  carbon;  a  low  percentage  of  ash 
and  sulphur  is  also  desired.  Coke  is  used  for  many  purposes,  but  its  sreatest  use  is  for 
the  manufacture  of  pig  iron,  and  the  direct  manufacture  of  steel  By  the  Bessemer 
process.  The  Pittsburg  coal  is  not  a  good  coking  coal,  but  the  Freeport  is  firetH^laas 
for  that  purpose,  and  is  said  to  be  second  only  to  the  Connellsville  and  Poadioiitafl^ 
the  greatest  coking  coals  in  the  world. 

PRESENT  COMMEROB. 

The  commerce  on  this  river  is  divided  into  two  separate  parts — ^that  originating  at 
Burnsville  and  that  on  the  lower  part  of  the  river.  The  latter  can  fortunately  be 
given  with  almost  absolute  accuracy  by  compiling  daily  records  of  the  United  States 
lockmaster  at  Lock  No.  5.  I  have  not  the  compilation  for  1902,  but  for  the  calendar 
year  1901  they  are  as  follows: 

Ix)ckages: 

Steamboats,  going  up 583 

Barges  and  flats,  ^oinjr  up ISO 

Miscellaneous,  jfoing  up 16 

Steamlxmts,  going  down ^..  581 

Barges  and  flats,  going  down 123 

Rafts,  going  down 2, 123 

Miscellaneous,  going  down 23 

Total  number  of  crafts  parsed 3,479 
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The  above  was  forther  classified  as  follows: 

Thnber .* cubic  feet..  1,902,000 

Lumber feetB.  M..  263, «60 

RaUroadties number..  220,161 

Staves do....  600,000 

Coal bushels..  10,120 

General  merchandise tons ..  6, 294 

Passengers number. .  6, 664 

It  may  be  well  to  note  here  that  the  Little  Kanawha  Navigation  Company's  rate 
of  tolls  applied  to  the  above  gives  a  sum  of  $5,687.14;  i.  e.,  if  this  lock  had  been 
owned  by  the  navigation  company,  instead  of  the  Government,  the  people  using  it 
would  have  paid  the  above  amount  in  tolls  during  the  year  190L 

As  stated  above,  there  is  quite  a  large  amount  of  navi^tion  on  the  upper  part  of 
the  river  which  never  reaches  this  lock.  Some  of  it  is  timber,  which  is  converted 
by  local  sawmills,  and  some  merchandise,  and  oil  and  gas-well  and  pipe-line  supplies, 
which  leave  the  Baltimore  and  Ohio  Railroad  at  Bumsville  and  go  down  the  river 
on  small  flatboats  into  Gilmer  and  Calhoun  counties.  The  weight  of  such  merchan- 
dise and  supplies  which  go  down  that  part  of  the  river  yearly  is  estimated  at  from 
5,000  to  10,000  tons. 

It  will  be  seen  from  the  above  that  the  commerce  on  this  river  in  its  unimproved 
state,  and  with  40  miles  below  the  part  under  consideration  in  this  report,  throttled 
by  heavy  tolls,  is  quite  large;  in  foct,  it  is  greater  than  that  of  many  other  streams 
which  have  received  and  are  yet  receiving  large  cquRressional  appropriations  for 
improvement;  and,  as  will  be  seen  below,  tne  principtu  source  of  future  commerce 
for  the  river  is  yet  untouched. 

PROSPBCnVB  OOMMKROB. 

There  is  now  an  extension  of  the  Little  Kanawha  Railroad  belns  built  to  Bums- 
ville, at  a  cost  of  four  or  five  million  dollars,  which  may  be  completed  within  the 
coming  two  or  three  years.  When  it  is  completed  it  will,  no  douot,  carry  much  of 
the  merchandise  now  carried  by  boats;  but  tne  boats  which  will  ply  the  river  will 
probably  rcsulate  the  charges  for  both  water  and  rail  trans^rtation.  Moreover,  as 
the  coal  js  developed  and  as  the  oil  and  gas  developments  mcrease.  the  population 
will  greatly  increase.  This  may  increase  the  trafiSc  by  water  as  mucn  as  tnat  lost  by 
the  building  of  the  railroad. 

However,  reganlless  of  the  above  traflSc,  the  great  reason  for  improving  this  river 
is  to  carry  the  coal  and  coke  from  the  great  Pittsburg  and  Freeport  veins  by  baive  trans- 
portation. Such  transportation  is  now  furnished  to  onlv  two  coal  fields  in  the  Ohio 
valley,  or  to  only  two  great  soft^coal  fields  in  the  United  States*  i.  e.,  the  Mononga* 
hela  Kiver  and  the  Kanawha  River  fields.  Out  of  these  fields  tnere  is  now  going  by 
water  some  10,000,000  tons  of  coal  annually,  and  the  price  at  which  that  coal  is  sold 
greatly  affects  the  price  of  all  the  coal  sold  along  the  entire  Ohio  River  and  along 
tne  lower  Mississippi  to  the  Gulf.  The  effects  of  this  river  transportation  are  so 
great  that  I  have  Known  the  retail  price  of  coal  in  the  interior  of  West  Vii^ginia, 
within  25  miles  of  the  mines,  to  be  $3  per  ton;  and,  at  the  same  time,  in  Cincinnati, 
825  miles  from  the  mines,  to  be  $2  per  ton  delivered  in  the  consumers'  bins.  It 
appears  perfectly  safe  to  assume  that  this  river  transportation  reduces  the  price  of 
all  the  coal  sold  on  the  Ohio  and  lower  Mississippi  by  60  cents  per  ton,  and  at  times 
this  reduction  mav  be  as  much  as  $1  to  $1.50.  It  also  appears  that  there  are  annually 
consumed  along  tne  Ohio  and  lower  Mississippi  from  25,000,000  to  50,000,000  tons  of 
coal.  Therefore,  it  appears  that  on  account  oi  these  two  river  improvements  the  con- 
sumers of  coal  are  saved  in  that  one  article  alone  from  $12,000,000  to  $50,000,000 
per  year. 

It  is  a  well-known  faict  that  these  best  coals  can  be  mined  and  loaded  for  transpor- 
tation at  60  cents  per  ton  or  less.  In  the  Pocahontas  field  the  mining  companies  get 
an  average  price  of  about  75  cents  per  ton  from  the  trust,  which  markets  all  of  it,  and 
at  that  price  there  is  a  large  profit  Having  for  seven  years  served  the  Norfolk  and 
Western  Railroad,  which  transports  all  the  Pocahontas  coal,  a  large  part  of  which 
time  was  spent  in  the  Pocahontas  field,  I  feel  quite  conversant  with  this  question. 

The  improving  of  the  Little  Kanawha  River,  thereby  adding  a  third  field  open  to 
free  water  transportation,  would  no  doubt  further  reduce  the  price  of  coal  all  along 
the  Ohio  and  lower  Mississippi.  Should  this  reduction  be  onlV  10  cents  per  ton,  the 
annual  saving  to  the  consumers  of  coal  will  be  from  $2,000,000  to  $5,000,000,  much 
more  than  the  entire  improvement  of  this  river  will  cost 

When  this  coal  field  is  opened  and  direct  lines  of  oommonication  aie  established 
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to  Lake  Erie  for  the  transportation  of  lake  ore  to  this  part  of  the  Ohio  it  !b  pioteble 
that  the  ore,  the  coke  from  the  Little  Kanawha,  and  the  limestone  near  here  will 
meet  in  furnaces  on  the  banks  of  the  Ohio  near  the  mouth  of  the  little  Kanawlia. 
At  Pittsburg,  to  make  a  ton  of  pig  iron  requires  about  1.65  tons  of  lake  ore,  950 
pounds  of  limestone,  and  2,100  pounds  of  coke.  The  ore  is  transported  from  Lake 
Superior,  the  limestone  from  central  Pennsylvania,  150  miles,  and  the  coke  from  60 
to  75  miles.  Here  we  have  the  limestone  within  20  miles,  the  coking  coal  within 
100  miles,  and  the  ore  will  come  from  the  lakes. 

In  1896  a  Board  of  P^n^ineers  made  a  report  on  the  question  of  a  500-ton  barge 
canal  from  Lake  Erie  to  the  Ohio  River  (see  Annual  Report  of  Chief  of  Engineers 
for  1896,  p.  2975),  and  from  it  the  route  from  Cleveland  to  Marietta  appears  to  be 
the  l)est^  and  of  the  routes  considered  it  is  much  the  cheapest  to  construct.  A  bill 
for  the  building  of  a  canal  by  the  State  of  Ohio  on  that  route,  as  reported  upon  by 
that  Board,  is  now  being  strongly  urged  before  the  Ohio  State  l^islature.  The  clis- 
tance  from  the  Little  Kanawha  coal  held  to  Lake  Erie,  via  that  route,  is  860  miles. 
It  is  probable  that  coal  from  that  Held  over  that  route  in  500-ton  barges  can  be  put 
in  Cleveland,  or  on  Lake  Erie,  at  about  $1.45  per  ton— about  one-half  the  present 
price  in  that  region. 

RECOMMENDATIONS. 

In  conclusion,  I  respectfully  submit  the  following  opinions  and  recommendations: 

1.  The  only  way  to  secure  a  suthcient  depth  of  water  for  purpoeea  of  navigation, 
and  especially  for  that  of  coal  barges,  is  to  extend  the  canalization  of  the  river  by 
building  additional  locks  and  dams. 

2.  I  believe  from  the  reading  of  the  reports  of  Colonel  Merrill  and  Mr.  Carpenter, 
of  nearly  thirty  years  ago,  when  the  oil  development  had  just  started,  when  the  gas 
was  unknown,  when  the  coal  was  open  in  less  than  a  half  dozen  places,  and  the  net 
Uiat  it  is  a  part  of  the  great  Pittsburg  vein  was  not  thought  of,  when  the  F^«eport 
vein  and  its  quality  was  unknown,  even  so  long  ago,  wiui  so  little  positive  knowl- 
edge of  the  resources  of  the  valley,  I  believe  from  their  reports  they  thooght  the 
river  worthy  of  improvement  by  canalization,  and  they  prepared  and  aabmitted 
estimates  for  so  doing. 

3.  In  consideration  of  the  large  amount  of  definite  and  favorable  information  which 
we  now  have  of  the  natural  resources  of  this  valley,  the  lar]^  prospective  tonnage, 
and  the  effect  that  water  competition  will  have  on  a  large  railway  tonnage  Vrhich  is 
about  starting  out  of  this  valley,  and  which  will  require  hundreds  of  yeani  to  carry 
out^  the  reasons  for  canalizing  the  river  appear  to  be  ten  times  greati^  than  thirty 
years  ago. 

4.  In  mv  opinion  the  present  development  and  well-known  wealth  of  this  river 
l^asin  in  oil,  gas,  coal,  and  possibly  coke  production,  the  development  of  which  has 
jur>t  commenced,  will  justifv  the  expenditure  of  a  much  greater  snm  of  money  than 
will  be  re*iuired  to  thoroughly  canalize  this  river. 

5.  On  a(\x>unt  of  the  size  and  number  of  the  l>arge8  which  will  natorally  come  from 
the  Ohio  and  Muskingum  into  the  Little  Kanawha  for  coal,  I  think  that  such  thor- 
ough improvement  should  include  the  building  of  locks  with  a  minimnm  of  6  Iset  of 
water  on  the  gate  sills  and  of  suthcient  size  to  pas»  a  barge  and  towboet  abreast,  or 
two  barges  abreast,  each  26  feet  wide  by  136  feet  long.  This  will  require  a  width  a 
little  mor«  than  double  that  of  the  pr^nt  locks  on  the  lower  river  ana  a  little  greate? 
lenslh.  But  it  is  expected  when  the  old  navigation  companv  locks  are  tehiult,  which 
will  be  nei^'es^ry  before  many  more  years,  that  they  will  be  made  the  ounenie  aa 
the  iipf^r  looks. 

6.  The  improvement  as  above  recommended,  if  made  without  the  GoYemmeni 
first  obtaining  control  of  the  40  miles  of  river  and  four  locks  and  dame  between 
Burning  Springs  and  the  mouth,  would  result  in  only  a  i^rtial  benefit  and  the 
movement  of  coal  in  large  barges  would  not  be  accomplisheo. 


AFPSNBIX  F  F — REPOBT  OF  MAJOB  ZINN.  2607 

F  F  9. 

ESTIMATE  OF  PROBABLE  CX)ST  OF  THE  LOCKS  AND  DAMS  IN  LITTLE 
KANAWHA  RIVER,  WEST  VIRGINIA,  NOT  OWNED  BY  THE  UNITED 
STATES.  THE  PRESENT  CONDITION  OF  SAID  LOCKS  AND  DAMS,  THE 
COST  OF  REPAIR  REQUIRED,  AND  THE  QUESTION  OF  ADVISABILITY 
OF  ACQUISITION  OF  SAME  BY  THE  UNITED  STATES. 

[Printed  in  House  Doc.  No.  809,  Fifty-eighth  CongresH,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtoji^  December  5,  190S. 

Sir:  The  item  of  the  river  and  harbor  act  approved  June  13,  1902, 
making  appropriation  for  improving  Little  Kanawha  River,  West 
Virginia,  contams  the  following  condition: 

That  an  estimate  shali  be  made  of  the  probable  cost  of  each  of  the  four  locks  and 
dams  in  said  river  not  owned  by  the  Government,  as  well  as  the  present  condition 
of  said  IcKrks  and  dams,  and  the  probable  cost  of  repair,  if  any,  required,  and  the 
advisability  of  acquiring  the  same  m  the  interest  of  navigation  upon  said  river. 

The  duty  of  carrying  out  this  provision  of  law  was  assigned  to  the 
engineer  officer  in  local  charge,  and  I  have  now  the  honor  to  submit 
herewith  for  transmission  to  Congress  report  of  August  3,  1903,  on 
the  subject,  by  Maj.  Geo.  A.  Zinn,  Corps  of  Engineers. 

The  four  locks  and  dams  referred  to  are  owned  by  the  Little  Kana- 
wha Navigation  Company,  and  were  built  under  cnarter  granted  by 
the  State  of  West  Virginia.  They  are  now  in  a  dilapidatea  condition, 
and  if  purchased  by  the  United  States  would  have  to  be  thoroughly 
repaired  or  rebuilt  altogether.  In  considering  the  probable  cost*  to 
the  United  States  at  this  time  the  property  is  regarded  as  a  whole,  it 
being  difficult  to  place  a  valuation  upon  each  lock  and  dam. 

In  the  opinion  of  Major  Zinn  these  works  should  be  acquired  by  the 
General  Government  in  the  interest  of  navigation,  the  dams  should  be 
repaired,  and  the  existing  locks  replaced  by  larger  ones. 

in  forwarding  this  report  the  division  engineer.  Col.  G.  J.  Lydeckcr, 
Corps  of  Engineers,  concurs  in  the  view  that  it  is  advisable  in  tne  inter- 
est of  navigation  for  the  United  States  to  purchase  the  locks  and  dams, 
t)ut  expresses  the  belief  ^at  the  structures  should  be  repaired  rather 
than  rebuilt. 

The  reports  of  the  district  officer  and  the  division  engineer  have 
!)oen  referred  for  consideration  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  as  provided  in  section  3  of  the  act  of  June  13,  1902,  and 
attention  is  respectfully  invited  to  the  Board's  report  of  November 
11,  1903,  also  herewith.  The  questions  involved  have  been  carefully 
investigated,  representatives  of  the  Board  have  inspected  the  company  .s 
piw)ertv,  and  a  public  hearing  was  held  at  Parkersburg,  W.  Va. 

ine  6oard  favors  the  purchase  of  the  property  of  the  Little  Kanawha 
Navigation  Company  by  the  United  States,  provided  it  can  be  secured 
at  a  reasonable  price,  but  does  not  recommend  at  this  time  the  building 
of  new  and  larger  locks.     Its  report  closes  with  the  following  resume: 

To  sum  up,  the  benefits  which  would  follow  the  purchafie  of  the  Little  Kanawha 
Navigation  ComiMUiy's  property  and  franchiBo,  and  the  repair  of  their  loi'kH  ami 
dams  would  be  these:  Navigation  would  be  frueil  from  tolls;  the  period  of  navigation 
woul<l  be  extended;  the  volume  of  crommerce  would  be  increased,  and  the  Un ite<l 
StateH  would  have  entire  control  of  the  stream  should  oircasion  arise  for  extending 
the  improvement  to  the  coal  mines.  Furthermore,  this  seems  a  favorable  time  and 
opportunity  for  acquiring  this  property.  The  fioani  is  of  opinion  that  it  is  desir- 
able for  the  United  States  to  purchase  the  property  and  rights  of  the  Little  Kanawha 
Navigation  Company  at  a  cost  not  to  exceed  $75,000.    The  purchase  is  reg|BLrded«a 
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The  receipts  and  expenditures  of  the  company  were  as  follows: 

Total  receipta  from  toll  and  bonds $520,564.58 

Beoeived  from  sale  of  capital  stock 158,625.00 

679, 189. 58 


Cost  of  works 230,625.28 

Corrent  expenses,  including  taxes  and  cost  of  operation 44, 611. 90 

Lock  repairs 136,941.39 

Dividends 70,288.23 

Interest  on  iJonds  and  indebtedness 94, 151. 14 

Bonds  and  bills  payable 102,571.64 


679, 189. 58 

The 
and 

Wirt  County,  W.  Va 130,000 

Wood  County,  W.  Va 20,000 

Oily  of  Parkersburg,  W.  Va 30,000 


he  total  capitalization  of  the  company  is  $20,000  in  5  per  cent  bonds 
$158,625  in  capital  stock.     The  stock- is  held  partly  as  follows: 


80,000 

The  bonds  and  other  stock  are  held  in  varying  amounts  by  individuals. 

The  accompanying  resolution"  of  the  board  of  directors  of  the  navi- 
gation company  shows  that  they  will  sell  their  property  and  franchise 
to  the  United  States  for  $235,000.  It  would  be  difficult  to  place  a 
valuation  upon  each  lock  and  dam. 

The  tax  collectors  for  Wood  and  Wirt  counties,  W.  Va.,  furnish  the 
following  information  with  reference  to  the  property  of  the  navigation 
company: 


W6od  Coanty  (Locks  and  Dams  Nos.  1  and  2) 
Wirt  County  (Locks  and  Dams  Nob.  8  and  4) . 


Total. 


Aaseased 
yalue. 


128.880.00 
35,225.00 


64.066.00 


tax  for 
1902. 


•484.06 
Mft.48 


1,«29.68 


The  authorities  of  Wood  and  Will;  counties  and  the  city  of  Parkers- 
burg,  as  shown  by  the  inclosed  options,^  a^ee  to  sell  to  the  United 
States  their  stock,  at  the  rate  of  50  cents  on  tne  dollar,  and  there  seems 
to  be  no  reason  why  the  remainder  of  the  stock  (49  per  cent  of  the 
total)  should  not  be  purchased  at  the  same  price.  Or,  assmning  the 
bonds  to  be  worth  par,  the  entire  amount  of  stock  and  bonds  sEould 
be  purchased  for  $99,312.50,  instead  of  $235,000,  the  ligures  given  by 
the  board  of  directors. 

The  Little  Kanawha  River  lies  entirely  within  the  State  of  West 
Virginia.  It  rises  on  the  western  slope  of  Laurel  Hill  (one  of  the 
principal  ranges  of  the  Appalachian  system),  and  flows  through  Brax- 
ton, Gilmer,  Calhoun,  Wirt,  and  Wooa  counties  into  the  Ohio  River  at 
Parkersburg,  184  miles  by  river  from  Pittsburg.  Its  general  direction 
is  about  28^  north  of  west,  and  its  entire  length  is  about  158  miles. 
The  Little  E^anawha  Valley  is  about  80  miles  long,  with  an  averaj^ 
width  of  about  82  miles.  The  bottom  lands  along  the  river  are  qaite 
fertile.  The  principal  resources  of  the  valley  are  timber,  sandstone, 
Imiestone,  brick  clays,  natural  gas,  oil,  and  the  Freeport  and  Pittsburg 

ng  of  ooal,  each  of  which  is  from  5  to  7  feet  in  thickness.     (For 
»d  information  see  Captain  CraighilFs  report*  of  February  14, 

Hoose  Docament  No.  217,  Fifty-eighth  (Congress,  second  sesBion. 
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1908,  on  preliminary  examination  of  the  Little  Kanawha  River  ^^with 
a  view  of  continuing  the  improvement  thereof  to  Burnsville."^ 

Lock  No.  5,  built  by  the  United  States,  is  located  41  miles  rrom  the 
mouth  of  the  river,  and  is  in  continuation  of  the  slack-water  system 
controlled  by  the  Little  Kanawha  Navigation  Company.  It  carries 
slack-water  navigation  to  Creston,  a  point  about  48  miles  from  the 
mouth  of  the  river.  Burnsville  is  the  present  head  of  flatboat  naviga- 
tion. The  dimensions  of  Lock  No.  5  are  as  follows:  Lift,  12  feet; 
length  of  chamber,  146  feet;  width  of  chamber,  26  feet. 

While  this  lock  has  been  out  of  commission,  due  to  low  water  in 
pool  No.  4,  as  mentioned  above,  it  is  probable  also  that  during  extreme 
dry  seasons  there  would  be  an  insufficiency  of  water  above.  The  gauge 
records  at  IxK'k  No.  5  for  the  last  ten  years  do  not  show  the  exact  con- 
dition of  water  supply,  but  it  is  believed  that  there  would  not  be  over 
thirty  days  in  each  year  when  it  would  be  insufficient  for  navigation. 

Since  tnis  lock  was  opened  to  navigation  in  1891  the  yearly  tonnage 
passing  through  it  has  varied  from  105,212  tons  to  244,254,  and  it  is  to 
DC  noticed  that  navigation  has  been  suspended  each  year  because  of 
insufficient  depth  in  the  pool  below,  caused  by  leakage  through  Dam 
No.  4  of  the  navigation  company.  The  number  of  lockages  during 
the  calendar  year  1901  through  Lock  No.  5  was  3,384.  The  tonnage  for 
1901  (see  Annual  Report,  Chief  of  Engineers,  1902,  p.  1927)  consisted 
principallyof  timber,  60,100  tons;  railroad  ties,  22,373  tons;  logs,  28,000 
tons;  staves.  2,600  tons,  out  of  a  total  of  122,190  tons.  If  this  tonnage 
had  paid  tolls  at  the  rates  charged  by  the  Little  Kanawha  Navigation 
Company  the  amount  collected  would  have  been  about  t>5,700. 

In  addition  to  the  tonnage  through  Lock  No.  5  there  is  considerable 
navigation  in  the  upper  river  which  does  not  reach  this  lock,  some  of 
whicn  is  timber  consumed  by  local  sawmills,  and  some  is  merchandise, 
oil,  and  gas-well  and  pipe-line  supplies,  which  leave  the  Baltimore  and 
Ohio  Rauroad  at  Burnsville  and  go  down  the  river  on  small  flatboats 
into  Gilmer  and  Calhoun  counties. 

A  large  part  of  the  tonnage  passing  Lock  No.  5  goes  through  the 
navigation  company^s  locks,  but  there  is  a  large  aoditional  tonnage 
between  Burning  Springs  and  Parkcrsburg  which  it  is  impossible  to 
estimate  exactly.  A  statement  made  by  the  secretary  ana  treasurer 
of  the  navigation  company  was  to  the  enect  that  the  annual  tolls  col- 
lected by  that  company  have  averaged  more  than  $17,000;  and  it  is  to 
be  notc^  that  the  navigation  company  collects  tolls  on  all  merchandise 
passing  its  dams,  whether  passing  through  the  locks  or  over  the  dams, 
and  whether  the  locks  are  m  operation  or  not.  Long  delays  are  fre- 
quently cauHtd  to  boats  or  rafts  arriving  at  the  locks  by  reason  of  the 
locks  not  l)eing  in  operation,  for  which  owners  have  no  redress. 

By  an  examination  of  the  company's  rec(»ipts  and  expenditures  it 
would  apjx^ar  that  the  tolls  have  been  sufficient  to  pay  the  annual 
expenses^  taxes,  repairs,  dividends  on  bonds,  and  perhaps  from  2  to  3 
per  cent  mterest  on  the  capital  stock,  or  in  general  terms  the  capital- 
ized indebtedness  of  the  navigation  company  yields  a  dividend  of  about 
10  per  cent,  of  which  about  7  per  cent  is  expended  in  operating  and 
care  of  their  property  and  the  remainder  is  profit  on  the  investment. 
It  would  be  difficult  to  estimate  what  the  future  commerce  through 
these  locks  would  be  were  they  made  free  of  tolls,  but  there  would 
undoubtedly  be  some  increase.  The  commerce  through  Lock  No.  6 
forms  no  criterion,  because  much  of  it  is  affected  by  being  obliged  to 
pass  through  the  navigation  company's  locks. 


2iyl2      KRPORT  OF  THE   CHTEF  OF  FNOnTEFBS,  V.  8.  ARICT. 

Retwcon  BurDSville  and  Palestine  there  is  no  railToad  conunmiication, 
although  some  grading  has  already  been  done  for  the  Little  Kanawha 
Railroad  between  these  points. 

I  am  of  the  opinion  that  the  United  States  Grovemment  shoald 
acquire  the  property  of  the  Little  Kanawha  Navigation  Company  in 
the  interests  of  navigation. 

It  may  be  added  to  this  report  that  if  the  property  of  the  Little 
Kanawha  Navigation  Company  is  purchased  it  would  seem  important 
to  rebuild  the  locks  rather  than  to  make  any  extensive  repairs  upon 
thorn.  Their  width  being  onlv  23  feet,  they  admit  only  a  small  class 
of  boati^;  if  the  river  alK>ve  Lock  No.  5  should  be  improved  and  the 
coal  veins  opened,  special  sized  coal  barges  would  have  to  be  built  to 
pans  the  locks. 

It  is  estimated  that  now  locks  140  feet  clear  length  and  54  feet  clear 
width  can  i)c  built  for  $110,000  each,  and  the  four  dams  repaired  at 
98,000  each,  making  a  total  cost  of  $452,000. 

Very  respectfully,  your  obedient  servant, 

Geo.  a.  Zinn, 
Major ^  CcTj^  of  Engineen. 

Brig.  Gen.  G.  L.  Gillespie, 

Cht/ifof  Kngineers^  Z7.  8.  A. 
(Through  the  Division  Engineer.) 

[Fint  indoncment.] 

Engineer  Office,  U.  S.  Araiy,  Central  Drvisioir, 

Cincinnati^  Ohio^  Aufmt  IJ^  190S. 

RosiKctfully  forwanlod  to  the  Chief  of  Engineers,  United  States 
Amiv. 

I  [mve  had  no  opportunity  to  make  a  personal  examination  of  this 
river,  but  after  careful  consideration  of  this  and  earlier  reports  I 
doubt  the  practicability  of  establishing  an  efficient  slack-water  system 
on  it  on  account  of  insufficient  low-water  flow.  Major  Lockwood^s 
roiH>rt  of  l>*H5oniber  1, 1S1>'^,  to  which  reference  is  madewitluii. 


The  wster  5«ipr»ly  during  the  mmmer  months  is  insufficient,  as  the  ijrtBUt  now  n^ 
to  koep  tho  ivvWs  full,  ami,  \rith  additional  locks  and  danis,  the  am  of  tlie  water 
cnrfa^v  \(-oiil«t  Iv  niuoh  inoi»a^nM,  and  U^s^:  from  e>'aporation  oonseqpHBlly  m^eaUsr 
than  at  pn^^ent;  the  Tx\«n1t  uonld  Ix"  that  the  system  would  becoma  mnperatiTe 
earlier  in  the  snmmor  than  now.  If  the  old  dams  were  made  as  tig^ht  aa  tb«  present 
iiowmment  dam  navi^tion  \^oiild  last  some  loncer  than  it  does  now,  but  with  the 
sy>toni  extended  and  all  the  danis  titrht  there  wonM  be  a  long  time  eadi  yearwhm 
none  hnt  the  lightest  draft  b^^ats  c<Mild  run,  and  times  when  even  eodi  navigititND 
would  fail. 

lniid<\^uAte  low-wator  flow  is  indicated  in  the  within  report  also. 

Ry  a*^^uirinir  tho  Littlo  K^n^iwha  Xavisration  Companr^s  sjsCem 
jind  n^i-^irin^  it  the  pro.^rnt  njiviprftWe  condition  would  he  apprei^bly 
impro\  M  anvl  navi^jation  x^ould  ix*  rolicvod  from  the  tolls  now  impo^^ 
nvH>n  it.  For  those  rc^.'^ons  1  concur  in  Maiot  Zinn's  opinion  tiiatitis 
aavisaWo  in  the  interested  of  navijrAtion  for  the  United  States  to  aoqnire 
the  four  lock^  and  dauis  of  thai  svstem. 

G.  J.  Ltt^ftktir, 
Division  Knxji^i^^^  OcfUral  Diviwmm 
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[Beoond  Indonement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

August  19,  1903. 

Respectfully^  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation. 
By  order  of  the  Acting  Chief  of  Engineei*8: 

H.  F.  Hodges, 
MajoTy  Corps  of  Engineers. 

[Third  indoiwment.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  (7.,  November  11  ^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  the  division 
engineer  uiereon,  and  all  other  data  available.  On  September  25, 1903, 
through  a  committee  of  the  Board,  there  was  held  at  Parkersburg, 
W.  Va.,  a  public  hearing,  at  which  interested  parties  were  given  oppor- 
tunity to  express  their  views.  On  September  26,  1903.  the  com- 
mittee inspected  the  locks  and  dams  of  the  Little  ILanawna  Naviga- 
tion Company. 

These  loclcs  and  dams,  four  in  number,  were  designed  to  carry  4 
feet  of  water  at  pool  stages,  to  a  point  41  miles  above  the  mouth  of 
the  river.  A  lock  and  dam  ouilt  at  this  point  by  the  United  States, 
and  known  as  Lock  and  Dam  No.  5,  carry  4  feet  at  pool  stage  to  a 
point  7  miles  farther  upstream. 

The  act  calling  for  the  examination  on  which  the  within  is  a  report, 

reads  as  follows: 

• 

Improving  Little  Kanawha  River,  West  Virginia:  For  maintenance,  one  thooaand 
dollars:  Prwnded,  That  an  estimate  shall  be  m^e  of  the  probable  cost  of  each  of  the 
four  locks  and  dams  in  said  river  not  owned  by  the  Government,  as  well  as  the 
present  condition  of  said  locks  and  dams,  and  the  probable  cost  of  repair,  if  any, 
retjuired,  and  the  advisability  ol  acquiring  the  same  in  the  interest  of  navigation  upon 
■aid  river. 

With  respect  to  the  subjects  mentioned  therein  and  to  certain  related 
subjects,  the  district  officer  reports  that  the  total  outlay  of  the  Little 
Kanawha  Navigation  Company  in  the  construction  of  tneir  locks  and 
dams  is  stated  by  them  to  have  amounted  to  $230,625.28;  that  the  dams 
all  leak  so  badly  that  at  low  stages  of  the  river  the  pool  surfaces  fall 
below  the  crests  of  the  dams  and  navigation  is  interrupted;  that  the 
relation  between  the  height  of  the  lock  walls  and  of  the  dam  crests  is 
such  that  there  is  an  excessive  fall  over  the  dams  until  the  lock  walls 
are  flooded  to  a  considerable  depth;  that  the  locks  are  of  faulty  desi^ 
and  inferior  construction,  and  both  walls  and  gates  are  in  poor  repair; 
that  the  /^ost  of  puttinjr  the  locks  in  good  condition  will  oe  $87,200, 
and  that  the  company  is  willing  to  sell  its  tangible  property  and  its 
franchise  to  take  tolls,  for  $235,000.  (This  offer  is  superseaed  by  an 
offer  to  sell  at  a  less  figure.    See  below.} 

Both  the  district  officer  and  the  division  engineer  favor  the  acoui- 
sition  of  the  property  of  the  company.  The  former  recommends  tnat 
the  locks,  having  been  acquired,  should  be  pulled  down,  and  new  locks 
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140  feet  long  in  the  clear  and  54  feet  wide  be  built  in  their  place.  The 
division  engineer,  on  the  other  hand,  recommends  that  the  present 
locks  be  repaired. 

The  capitalization  of  the  Little  E^anawha  Navigation  Company  is 
$20,000  in  5  per  cent  bonds  and  $158,625  in  capital  stock.  The  district 
officer  points  out  that  51  per  cent  of  the  stock  of  this  company  is  owned 
by  the  counties  of  Wood  and  Wirt  and  the  city  of  Parkersburg,  and 
that  they  are  willing  to  sell  their  shares  at  50  cents  on  the  dollar.  At 
this  rate,  and  assuming  the  bonds  to  be  worth  par,  the  entire  amount 
of  stock  and  bonds  would  be  worth  $99,812.50.  At  the  public  hearing 
the  secretary  of  the  comuany  presented  a  copy  of  a  resolution  passea 
September  25,  1903,  by  tne  board  of  directors,  in  which  they  agreed 
to  recommend  to  the  stockholders  that  the  company  ^^sell  its  property 
and  franchise  to  the  United  States  at  a  sum  sufficient  to  pay  all  its 
debts  and  liabilities  and  in  addition  net  each  stockholder  50  per  cent 
of  the  face  value  of  the  stock."  The  secretary  estimated  that  the  out- 
standing indebtedness,  including  $20,000  worth  of  bonds,  would  amount 
to  about  $33,500.  The  capital  stock  at  50  cents  on  the  dollar  amounts  ' 
to  $79,311.50.     The  offer,  then,  is  to  sell  for  about  $112,800. 

The  Board  believes  that  the  counties  of  Wood  and  Wirt  and  the  city 
of  Parkersburg  should  donate  their  stock  to  the  United  States  free  of 
cost.  It  will  be  worth  considerable  to  them*  to  have  the  United  States 
take  over  this  property  and  repair  and  operate  it. 

Moreover,  it  is  fair  to  presume  that  they  have  already  received  a 
fair  return  for  their  investment  in  the  shape  of  increased  public  wealth. 
Just  what  dividends  they  have  received  it  is  difficult  to  aetermine.  It 
is  known,  however,  that  from  1893  to  1901,  inclusive,  the  city  of 
Parkersburg  received  dividends  of  49  per  cent,  or  an  average  or  6.3 
per  cent  for  these  years. 

Assuming  that  these  counties  and  the  city  of  Parkersburg  will  be 
content  to  relinquish  their  stock  without  compensation,  the  above- 
mentioned  sum  of  $112,800  is  reduced  to  about  $72,300,  or  say  $75,000. 
The  Board  believes  that  the  sum  of  $75,000  would  fully  compensate 
the  private  stockholders,  as  well  as  extinguish  the  bonds  and  satisfy 
all  other  indebtedness. 

The  locks  and  daras  are  in  a  dilapidated  condition  and  need  imme- 
diate repair.  It  would  seem  that  during  the  period  (1893-1901)  when 
the  company  was  paying  dividends  mamtenance  was  n^Iected.  No 
dividends  have  been  paid  since  1901,  profits  having  probably  been 
swallowed  up  principally  in  repairing  a  washout  at  Lock  1.  if  this 
property  is  not  sold  to  the  United  States  in  the  near  future  the  com- 
pany must  either  expend  large  sums  in  repairs  or  allow  the  locks  to 
fall  to  ruin. 

The  facilities  for  navigation  afforded  by  the  works  of  the  company 
are  very  inferior.  At  low  stages  navigation  ceases  entirely,  due 
mainly,  as  mentioned  above,  to  the  leakiness  of  the  dams;  again,  as  the 
river  rises,  navigation  is  impossible  for  a  time  just  after  the  locks  are 
drowned  out,  due  to  the  excessive  fall  over  the  dams.  The  only  time 
when  navigation  is  unobstructed  is  at  high  stage,  when  vessels  and 
rafts  pass  over  the  dams.  But  an  '^ unimproved"  river  would  be 
equally  navigable  at  such  stages.  Tolls  are  charged  as  well  for  what 
passes  over  the  dams  as  for  what  passes  thro'ugn  the  locks,  and  the 
right  to  charge  tolls  on  logs,  etc.,  floated  over  the  dams  nas  been 
upheld  by  the  courts.    As  the  larger  part  of  the  commerce  of  tiiis 
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stream  consists  of  articles  which  come  out  of  the  upper  river,  which 
is  navigable  at  high  stages  only,  it  is  evident  that  iq  their  present  con- 
dition the  works  of  this  company  add  nothing  to  the  navigability  of 
the  stream,  except  at  medium  stages. 

It  was  apparent  at  the  public  hearing  that  the  people  of  the  Little 
Kanawha  Valley  are  very  desirous  that  the  control  of  this  waterwav 
should  be  assumed  by  the  United  States.  It  was  pointed  out  that  this 
is  one  of  the  few  streams  in  this  country  on  which  navigation  is  not 
free,  and  the  Board  agrees  that  it  is  desirable  that  tibe  traffic  on  the 
Little  E^anawha  should  be  relieved  from  the  tax  now  imposed  upon  it. 

It  was  further  urged  that  this  stream  should  be  slack- watered  to  the 
coal  mines  at  and  near  Burnsville.  In  this  connection  it  will  be 
recalled  that  the  river  and  harbor  act  of  June  13,  1902,  required  a 
preliminary  examination  of  the  Little  Kanawha  River,  ''with  a  view 
of  continuing  the  improvement  thereof  to  Burnsville.''  The  Board's 
report  on  this  examination  is  dated  March  19, 1908.  Without  express- 
ing any  opinion  as  to  what  might  be  desirable  in  case  the  United 
States  acquired  the  property  of  the  Little  Kanawha  Navigation  Com- 
pany, the  Board  reported  that  until  Congress  acted  upon  tne  question 
of  purchasing  this  property,  it  was  not  desirable  for  tne  United  States 
to  canalize  tne  upper  river,  or  in  any  way  to  enlarge  the  existing 
project  for  that  portion  of  the  river.  The  Board  believes  that  there 
is  no  economic  necessitv  for  the  extension  of  slack  water  to  the  mines. 
However,  to  put  the  United  States  in  a  position  to  take  up  at  anv 
time  the  systematic  improvement  of  the  entire  river,  it  would  be  well 
for  the  United  States  to  acquire,  at  a  reasonable  price,  the  property 
and  rights  of  this  company. 

The  Board  believes  that  the  undertaking  in  which  the  United  States 
would  find  itself  engaged  if  it  purchased  this  property  would  in  a  little 
time  be  a  paying  one.  To  the  purchase  price,  $75,000,  must  be  added 
the  cost  of  necessary  repairs,  which  the  district  officer  estimates  at 
$87,200.  At  8  per  cent  the  interest  on  these  sums  will  be  14,866. 
Judgincf  from  experience  at  Lock  No.  5,  the  annual  expense  for  opera- 
tion ana  maintenance  of  the  five  locks  and  dams  will  be  about  $13,000. 
In  other  words,  the  United  States  is  asked  to  expend  about  $18,000  a 
year  for  a  commerce  which  in  average  years  amounts  to  about  200,000 
tons.  Interest  on  the  cost  of  Lock  and  Dam  5  is  not  included  in  the  esti- 
mated expenditure.  The  Board  believes  that  when  tolls  are  remitted 
and  navigation  at  low  stages  made  possible  by  repairs  and  betterments, 
there  wiU  be  a  considerable  increase  of  commerce  upon  this  stream. 
Furthermore,  the  utility  of  the  existing  Government  lock  and  dam  is 
wholly  dependent  upon  the  condition  of  the  locks  and  dams  below, 
and  full  advantage  of  it  can  not  be  taken  until  the  latter  are  made 
serviceable. 

The  Board  does  not  recommend  at  this  time  the  building  of  new  and 
larger  locks,  as  proposed  by  the  district  officer,  but  concurs  in  the 
opmion  of  the  division  engineer  that  for  the  present,  at  least,  it  will 
be  sufficient  to  keep  the  existing  locks  in  repair.  When  it  becomes 
advisable  to  extend  slack  water  to  the  mines  it  will  probablv  be  found 
desirable  to  provide  6  feet  of  water  and  to  build  locks  of  dimensions 
sufficient  to  accommodate  the  standard  coal  boat.  A  less  extensive 
improvement  would  be  at  a  great  disadvantage  as  compared  with  the 
facilities  afforded  by  other  sbck-watered  tributaries  of  the  Ohio. 
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Before  such  an  improvemeot  is  began,  however,  the  adequacy  of 
the  stream  to  supply  the  required  volume  of  water  should  be  investi- 
gated. 

To  sum  up,  the  benefits  which  would  follow  the  purchase  of  the  Little 
Kanawha  rfavigation  Company's  property  ana  franchise,  and  the 
repair  of  their  locks  and  dams  would  be  these:  Navigation  would  be 
freed  from  tolls;  the  period  of  navigation  would  be  extended;  the 
volume  of  commerce  would  be  increased,  and  the  United  States  would 
have  entire  control  of  the  stream  should  occasion  arise  for  extending 
the  improvement  to  the  coal  mines.  Furthermore,  this  seems  a  favor- 
able time  and  opportunity  for  acquiring  this  property.  The  Board  is 
of  opinion  that  it  is  desirable  for  the  ITnitea  States  to  purchase  the 
property  and  rights  of  the  Little  Kanawha  Navigation  Oompany  at  a 
cost  not  to  exceed  $75,000.  The  purchase  is  re^rded  as  inadvisable 
at  any  greater  price.  The  locks  and  dams  having  been  acquired,  it 
will  l>e  aesirable  for  the  United  States  to  repair  these  locks  and  dams 
at  a  cost  of  about  $88,000.  The  same  act  which  provides  money  for 
the  purchase  should  contain  an  appropriation  of  the  full  amount  needed 
for  the  repairs,  since  the  locks  are  in  precarious  condition  and  the 
work  of  renabilitation  should  begin  at  the  earliest  practicable  moment. 

For  the  Board: 

Chas.  J.  Allen, 
Liefut.  (M.^Cofy>9  of  EngineefrBy 

Senior  Member  of  ike  Bocurd. 


MATn  OP  TOLL  CHABOSD  BT  THS  LTTTLB  KANAWHA  NAVIGATIOH  OOXPAlTr. 


Pabkkbsburo,  W.  Va.,  jFUmoty^  ISOl. 
Loektenden,  lAtUe  Kanawha  Namgatian  Oompany: 

From  and  after  this  date  yoa  will  charge  and  collect  toUa  on  ndlroad  rronn  tioi 
at  the  rate  of  4  cents  per  mile  per  hondred  instead  of  6  cents  as  heretofore,  and  on 
staves  1  cent  per  mile  per  thousand  instead  of  2  cents  as  heretofore.  I  append  below 
tahle  of  rat^s  from  various  points: 


Parkenbmv, 
Lock  No.  1... 


Lock  No.  2 
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Ja,  B.  DnxicnSy 
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Ratei  cftoU  duarged  ^  UUU  Kanawha  Navigation  Oomjiony — Continued. 

Ordinmry  freight,  i)er  mile,  per  hundred  pounds 1     milL 

Bailroaa  croflB-tieB,  per  mile,  per  handrea 4   cents. 

Staves,  per  mile,  per  thonsana 1     cent 

Coal,  per  boflhel,  regardless  of  distance 1     cent 

PaoBengers,  per  Io<^  passed  through 5   cents. 

Lumber,  per  mile,  ner  thousand  feet 1}  cents. 

Bound  timber,  per  lockage $1. 60 

Square  timber,  per  mile,  per  thousand  fift 1}  cents. 

Steamer,  with  barge,  light,  per  lock $1. 50 

Steamer,  light,  per  lock 50   centa 

If  toll  on  steamer's  cargo  at  above  schedule  of  rates  amounts  to  more  than  50  cents 
per  lock,  then  above  rates  govern. 


F  F  lo. 


PBELIMINABY  EXAMINATION  OP  NEW  BIVER,  WEST  VIBQINIA,  AT 
ITS  CONFLUENCE  WITH  THE  GREENBRIER  RIVER. 

[Printed  la  House  Doe.  No.  170,  Flftj-eighth  Oongrea,  teoond  eeaion.] 

War  Department, 
Officb  OF  the  Chief  of  Engineers, 

WiMhi/ngton^  December  i,  190S. 

Sib:  I  have  the  honor  to  submit  herewith  report,  dated  February  4, 
1903,  by  Capt  W.  E.  Craighill,  Corps  of  Engineers,  on  preliminary 
examination  of  New  River  at  its  confluence  with  the  Greenbrier  River, 
West  Virginia,  ordered  by  the  river  and  harbor  act  of  June  13,  1902. 
Captain  <>aighill  expresses  the  opinion,  which  is  concurred  in  by  the 
division  en^neer.  Col.  O.  J.  Lyaeeker,  Corps  of  Engineers,  that  the 
locality  is  not  worthy  of  improvement  by  the  United  States. 

The  object  of  this  examination  and  the  effect  on  the  water  front  at 
Avis,  or  Upper  Hinton,  of  improvements  heretofore  made  in  this 
stream  by  the  General  Government  are  fnlly  stated  in  a  report,  dated 
May  1, 1903,  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  which 
has  reviewed  tnis  report  under  Uie  provisions  of  sections  3  and  14  of 
the  above-mentionea  act  The  locality  has  been  personally  inspected 
by  a  representative  of  the  Board,  and  in  view  of  the  information  before 
it  the  Board  concludes  that  it  is  not  advisable  for  the  United  States  to 
undertake  the  improvement  of  New  River  at  its  confluence  with  the 
Greenbrier. 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.'  Gillespib, 
Brig,  Oen.^  Chief  of  Etvgineera^  U.S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


BBPOBT  of  CAFT.  W.  E.  ORArOHILL,  CORPS  OF  ENGINEEBS. 

United  States  Engineer  Office, 

Wheeling^  W,  F//.,  February  4^  1903. 

General:  In  compliance  with  iuHtructions  contained  in  your  letter 
dated  June  23,  1902,  I  have  the  honor  to  submit  the  following  report 


2618      BEPOBT   OF  THE   OHIEF  OF   ENQINXEBS,  U.  S.  ARKT. 

« 

upon  the  examination  of  New  River  at  its  confluence  with  the  Green- 
brier River. 

From  correspondence  with  those  interested  in  having  this  examina- 
tion made  it  was  learned  that  the  object  of  it  was  to  determine  whether 
or  not  the  improvements  made  by  tne  United  States  in  the  New  River 
at  and  near  the  mouth  of  the  Greenbrier  in  the  year  1878  (see  Annual 
Report  of  the  Chief  of  Engineers  for  1879,  Part  1,  p.  536)  have  oper- 
ated to  cause  the  bank  of  the  New  River  to  scour,  injuring  the  town 
of  Avis. 

Avis  (formall}[  known  as  Upper  Hinton)  is  immediately  above  Hinton, 
W.  Va.,  on  the  right  bank  of  tlie  New  River  and  a  short  distance  below 
the  mouth  of  the  Greenbrier,  which  comes  into  the  New  River  on  the 
side  upon  which  Avis  is  built. 

The  work  of  improvement  by  the  United  States  in  the  New  River 
consisted  in  blasting  channels  out  of  the  solid  rock  bottom  above  and 
below  the  mouth  of  the  Greenbrier.  The  rock  excavated  was  piled 
on  both  sides  of  the  channels,  the  object  being  to  form  chutes  for  flat- 
boat  navigation,  the  chutes  being  about  50  leet  wide  and  intended  to 
give  a  depth  of  18  inches  at  low  water. 

The  Greenbrier  enters  the  New  River  at  an  acute  angle,  pointing 
downstream,  and  just  below  the  junction  there  are  three  low  islands, 
separated  from  each  other  and  from  the  point  between  the  two  rivers 
by  narrow  channels. 

Both  rivers  are  mountain  torrents,  with  very  steep,  rocky  beds. 

The  Greenbrier  River  rises  in  the  eastern  part  of  West  Virginia, 
while  the  New  River  rises  in  North  Carolina  and  flows  thence  north- 
ward through  Vir^nia  into  West  Virginia.  As  the  two  rivers  have 
their  sources  so  widely  separated  a  considerable  freshet  may  occur  in 
one  while  the  other  is  low.  When  a  rise  comes  out  of  New  River  and 
none  out  of  the  Greenbrier,  the  New  River  flood  water  passes  between 
the  islands  below  the  confluence,  and  when  it  reaches  a  height  of  about 
10  feet  passes  over  the  islands.  The  resultant  current  strikes  the  shore 
in  front  of  Avis,  and  in  the  past  has  caused  considerable  damage.  It 
is  claimed  by  some  of  the  citizens  of  the  town  that  the  direction  of  the 
channels  cut  by  the  United  States  tends  to  throw  more  of  the  current 
Against  the  Avis  water  front  than  would  otherwise  naturally  be  the 
tiase.  In  the  report  of  the  improvement  of  the  New  River  above 
referred  to  the  following  statement  is  made,  indicating  that  the  erosion 
of  the  bank  in  front  of  Avis  was  going  on  at  the  time  of  the  commence- 
ment of  the  work  of  improvement: 

Arrangements  for  beginning  work,  the  procuring  of  tools,  l>oat8,  blasting  mutftriftlff, 
etc.,  were  made  at  once,  and  a  force  of  hands  got  to  work  on  the  shoals  Mtween  the 
landing  and  the  foot  of  Greenbrier  shoal  on  September  7. 

Operations  were  a  good  deal  delayed  by  the  unprecedented  rise  in  the  riyer,  which 
)n  September  13  reached  20.2  feet  above  low  water  at  Hinton.  At  the  month  of 
Blue  Stone  River,  5  miles  above,  its  highest  point  was  23.7  feet  above  low  water, 
rhis  was  from  5  to  6  feet  higher  than  ever  known  before.  It  did  much  damage  in 
the  valley.  At  Upper  or  Old  Hinton,  16  buildings,  several  of  them  good  mune 
houses,  were  carried  away.  The  sawmill  of  Mills  &  Co.,  the  only  one  then  in  opera- 
tion in  the  place,  was  also  seriously  damaged. 

In  view  of  the  statements  contained  in  the  preceding  quotation  and 
from  a  personal  examination  of  the  ground  I  am  satisfied  that  the 
causes  of  the  damage  to  the  town  of  Avis  were  in  operation  before  the 
commencement  of  the  Government  work  in  the  New  River,  and  that 
tbese  works  are  not  responsible  for  its  continuance.    As  a  role  rivers 
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which  are  subject  to  freshets  are  liable  to  erode  their  banks  after  the 
country  is  settled  and  the  banks  cleared  of  their  trees  and  underbrush. 
At  many  points  on  the  Kanawha,  of  which  the  New  River  is  one  of  the 
headwaters,  this  action  has  taken  place  and  is  now  going  on. 

In  mv  opinion  the  locality  is  not  worthy  of  improvement  by  the 
United  states. 

Very  respectfully,  W.  E.  Craighill, 

Captain^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  Giixesfie, 

Chief  of  Engineers^  U,  S,  A. 
(Through  the  Division  Engineer.) 

[Pint  indonement] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnutiy  Ohio^  Fd>ruary  5,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  views  and  opinion  expressed  within. 

G.  J.  Lydecker, 
CoUmd^  Corps  of  Engineers^ 
Division  Engineer j  Central  Division, 

[Second  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

F^niarg  17,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Marbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  or  1902,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
Previous  papers  on  the  subject  on  file  in  this  office  are  herewith. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonely  Corps  of  Engineers. 

[Third  indorsement.] 

m  

Board  of  Engineers  for  Rivers  and  Harbors, 

Waahifigtan^  D.  C,  JUai/  i,  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Ikmrd  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  upon  a  preliminary  examination  of 
*'  New  River  [West  Virginia!  at  its  confluence  with  the  Greenbrier 
River,"  the  indorsement  of  the  division  engineer  thereon,  and  other 
data  available,  including  detailed  maps  showing  the  extent  and  char- 
acter of  improvements  Heretofore  made  in  the  vicinity  by  the  United 
States.  On  April  7,  1903,  the  loc*ality  was  inspected  and  further 
renorted  upon  oy  the  assistant  engineer  of  the  Board. 

it  appears  that  the  object  of  the  preliminary  examination  is  to  deter- 
mine wnether  or  not  certain  works  of  improvement  made  by  the  United 
States  in  New  River  in  the  years  1878-79  have  operated  to  cause  the 
bank  of  New  River  to  erode  in  front  of  the  town  of  Avis,  or  Upi>er 
Hinton.  The  works  referred  to  consist  of  a  channel  blasted  through 
a  rocky  reef  from  a  point  6,4(M)  feet  above  Avis  to  a  point  10,000  feet 
above  that  town  and  of  deposits  of  spoil  along  the  sides  of  said  chan- 
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nel.  At  the  time  of  the  ins{)ectioii  of  the  locality  the  river  was  at  a 
3-foot  stage,  somewhat  below  a  mid  stage,  yet  even  at  the  lower  water 
the  works  complained  of  were  not  even  visible,  and  produced  no  appar- 
ent eflFect  on  the  current 

The  absence  of  erosive  effects  upon  the  islands  below  the  reef  and 
above  Avis,  against  which  the  water  would  impinge  if  the  Government 
work  product  any  marked  diversion  of  the  current,  the  remoteness 
of  the  Government  work  from  the  town  of  Avis,  and  the  slight  effect 
which  could  be  produced  upon  the  banks  by  work  of  such  character 
and  limited  extent  convince  the  Board  that  no  connection  can  be  traced 
between  the  Government  work  and  bank  erosion  at  Avis. 

The  Board  believes  that  it  is  not  desirable  that  the  United  States 
should  undertake  the  further  improvement  of  ''  New  Biver  at  its  con- 
ff uence  with  the  Greenbrier  Kiver,"  West  Virginia. 

For  the  Board: 

H.  F.  H0DOE8, 
Major y  Corps  of  JEngineerSf 

Senior  Memoer  Present. 
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mPROVEBiENT  OP  MUSKINGUM  RIVER,  OHIO;  OF  GUYANDOT  RIVER, 
WEST  VIRGINIA;  OF  BIG  SANDY  RIVER  AND  ITS  FORKS,  WEST  VIR- 
GINIA  AND  KENTUCKY,  AND  OF  KENTUCKY  RIVER,  KENTUCKY. 


REPORT  OF  LIEUT.  COL.  R  H.  RUFFNER,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  190i, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


DCPROySMEMTB. 


1.  Mnskingnm  BiTer,  Ohia 

S.  Operating  and  care  of  locks  and  dams 

on  Moakingam  River,  Ohio. 
8.  Guyandot  River,  West  Viipnia. 
i.  Big  Sandy  River  and  Levisa  and  Tug 

lorka,  West  Virginia  and  Kentucky. 


6.  Operating  and  care  of  lock  and  dam 
(No.  3 J  on  Biff  Sandy  River,  Weet 
Virginia  and  Kentucky. 

6.  Kentucky  River,  Kentucky. 

7.  Operating  and  care  of  locks  and  dams 

on  Kentucky  River,  Kentucky. 


KZAMINATION. 


IL  Mnakingom  River,  Ohio,  from  Zaneeville  to  Coshocton. 


Engineer  Office,  United  States  Armt, 

Cineimiatiy  OhiOy  July  18^  1904^ 

General:  I  have  the  honor  txf  transmit  herewith  the  annual  reports 
of  the  works  under  my  charge  for  the  fiscal  year  ending  June  30, 
1904. 

The  reports  for  the  Muskingum  River  have  been  prepared  by 
Asst.  Engineer  Eklmund  Moeser. 

The  reports  for  the  Guyandot  and  Big  Sandy  rivers  have  been  pre- 
pared by  Asst  Engineer  K.  F.  Thomas. 

The  report  for  improving  Kentucky  River,  Kentucky,  has  been 
pronared  oy  Asst  Engineer  A.  M.  Campl>ell. 

'Fne  report  for  operating  and  care  of  Kentucky  River  has  been  pre- 
pared by  Asst.  Engineer  John  II.  Westerfiold. 
Very  respectfully,  your  obedient  servant, 

E.   H.   RUFFNER,* 

Lu'uL  Col. ,  Cm^ps  of  EngincerB. 

Brig.  Gen.  A.  Mackenzie, 

Chi^  of  Eiigineern^  U.  S.  A» 

S621 
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G  G  z. 

BIPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO. 

At  the  beginning  of  the  year  the  unfinished  work  included  in  the 
project  as  then  approved  for  the  application  of  the  balance  available 
from  appropriations  for  this  work,  was  the  raising  of  the  crest  of  Dam 
No.  9  and  ouilding  four  lock  masters'  dwellings.  The  work  accom- 
plished during  the  fiscal  year  comprised  the  raising  of  Dam  No.  9  with 
concrete,  the  completion  of  dwelhngs  at  Locks  3  and  9,  and  commenc- 
ing a  dwelling  at  Lock  No.  4. 

The  work  done  at  Dam  9  consisted  in  laying  686  cubic  yards  concrete 
over  the  crest  of  the  dam,  which  is  740  feet  long.  It  was  performed 
by  hired  labor  and  the  material  needed  was  procured  by  formal  con- 
tract. The  cost  of  the  work  was  $3,530.06,  being  $1,403.94  less  than 
the  lowest  proposal  received  for  the  performance  of  this  work  by  for- 
mal contract. 

The  lock  masters'  dwellings  built  during  the  year  have  foundation 
walls  and  exterior  first-story  walls  of  Portland  cement  concrete,  with 
all  exposed  exterior  surfaces  pick  faced.  The  walls  were  built  by 
hired  labor,  and  the  remainder  of  the  work  required  to  complete  the 
dwellings  was  done  under  formal  contract.  The  aggregate  cost  of  the 
two  houses  completed  during  the  year,  including  some  filling  and 
grading  of  the  grounds,  was  $4,186.89. 

It  is  proposed  to  apply  the  available  balance  to  the  completion  of 
the  locK  master's  dwelling  at  Lock  4,  and  to  the  construction  of  a  house 
at  Lock  7.  The  application  of  the  additional  appropriation  recom- 
mended is  stated  in  the  current  summary. 

Commercial  statistics  are  reported  under  the  head  of  '^  Operating 
and  care,"  etc. 

JUaney  statement. 

July  1 ,  1903,  balance  unexpended Ill,  396. 14 

June  30, 1904,  amount  expended  during  (iscal  vear,  for  works  of  improve- 
ment  .* 8,1«9.47 

July  1,  1904,  balance  unexpended 3, 225. 67 

July  1,  1904,  outstanding  liabilities i 186.82 

July  1,  1904,  balance  available 3,038.85 

July  1,  1904,  amount  covered  by  uncompleted  contracts 1, 347. 87 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 8,000.00 
Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

August  41,  1888 1102,000.00 

July  1,  1898 6,000.00 

June  13,  1902 10,300.00 

Received  from  sale  of  property 192. 07 

Total 118,492.07 
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ABsnucr  or  oomnucm  in  wobom  on  miBKiKGnM  Rim  duriko  thb  fiscal  tjloi 

■NDING  JUNE  30,   1904. 

Oontraelforfimdikmg  about  700  barreU  Pofiland  cemmtfor  raiting  crest  of  Dam  No,  P, 

MuMkingum  River,  Ohio, 

Name  of  contractor:  Oaynga  Lake  Oement  Company. 

Date  of  approval:  July  25,  1903. 

Date  of  beginning  ana  date  of  expiration:  One  hundred  barrels  to  be  delivered  on 
or  before  Ao^tist  23, 1903,  and  100  barrels  to  be  delivered  every  eight  days  thereafter 
ontil  completion  of  contract 


IlenL 


Portland  oement,  Cayuga  brand  (890  hairela,  minimum;  910  barrela,  maximum ).deliTered 

f .  o.  b.  can  at  Philo.  Ohio 

Rebate  allowed  on  empty  bag!  returned per  bag.. 


Contract 

price  (unit 

rate  per 

barrel  in 

cotton 

bagH). 


•2.86 
.10 


Completed. 

OmUractfor  building  one  lock  master's  dwelling  at  Lock  No,  3,  Muskingum  River,  Ohio 

Name  of  contractor:  Rechsteiner  Brothers. 
Date  of  approval:  Aagost  24,  1903. 
Date  of  beginning:  September  16,  1903. 

Date  of  expiration:  Ninety  foir  working  days  from  date  of  beginning,  allowing  a 
Buspeiurion  of  work  from  December  31,  1903,  to  April  1,  1904. 


Item. 


Building  1  lock  master't  dwelling,  except  the  concrete  foundation  and  flrst-story  wallA, 
at  Lock  No.  8,  Muakingum  River,  Ohio 


Contract 
price. 


$1,592.20 


Completed. 

Contract  for  building  one  lock  master's  du>elling  at  Lock  No,  9,  Muskingum  River,  Ohio, 

Name  of  contractor:  C.  0.  Waxier. 
Date  of  approval:  August  26,  1903. 
Date  of  beginning:  September  18,  1903. 

Date  of  exniration:  Nmety  fair  working  dajrs  from  date  of  beginning,  allowing  i 
susi^ension  ot  work  from  December  31,  1903,  to  April  1,  1904. 


Item. 


Building  1  lock  manter'p  dwelling,  except  the  concrete  foundation  and  flrit-Mory  walln, 
at  Lock  No.  9,  Muskingum  River,  Ohio 


Contract 
price. 


11,187.00 


Completed. 

Contract  for  furnishing  about  340  barrels  Portland  cement  for  use  in  building  lock  master's 

houses  on  Muskingum  River,  Ohio. 

Name  of  contractor:  Castalia  Portland  Cement  Company. 

Date  of  appro\'al:  August  29, 1903. 

Date  of  bc^nning  and  date  of  expiration:  One  hundred  barrels  to  be  delivered 
on  or  before  September  23, 1903,  and  80  barrels  to  be  delivered  every  ten  days  tliere- 
after  ontil  completion  of  the  contract 
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IteBiu 


FOftlADd  e«nu!fit,  Tl|p<?r  bi«n4  (80Q  barreli  mfnlmam:  442  barrelff  maximmn),  ddiTered 

t. o.h. tuuH nX  Ha\U,  OUUt 

EtlwUt  «1U/Mr<s4  ori  Httii/ty  b«4pk  r<;turue<) per  bag.. 


). 


CocDpletiid. 

CarUrad  f(/r  building  one  hckmaxUr'i  dweUing  at  Loch  No.  4,  Mutkingum  Biver,  Ohio. 

finuut  of  crmtractor:  lii;<;hMti;irier  Brotliere. 

I>ttU)  of  approvui:  June,  .'^),  MKI4. 

I>ttta  of  \Hni(\iiit\ntj;:  On  or  lH*fore  July  22,  1904. 

]Jttt43  of  ({Xpirtttion:  Ninety  fair  working  days  from  date  of  beginning. 


Item. 


Btilldiiiff  1  Im'.knuiitcr'ii  dwelling,  <;x(!(>pt  the  concrete  foundation  and  flrHt-story  walla, 
at  l^Nsk  No.  4,  MuNkinKum  Klver,  Ohio 


Contiaet 
price. 


$1,817.87 


GG2. 

OPKRATING  AND  OARE  OF  I/)0K8  AND  DAMS  ON  MUSKINGUM  BIVER, 

OHIO. 

This  rivor  haH  10  locks  with  fixed  dams,  which,  with  their  apparte- 
nanooN,  arc  maintained  under  the  indefinite  appropriation  for  operating 
and  (Miro  of  canals  and  other  works  of  navigation. 

During  the  past  year  the  system  has  been  operated  and  kept  in 
repair,  and  four  of  the  lateral  canals,  aggregating  2i  miles  in  length, 
have  been  maintainod  in  navigtible  condition.  The  canal  at  Taylora- 
villo,  I  mile  long,  which  is  not  now  required  for  navigation,  has  been 
kept  open  to  furnish  water  j>ower. 

T^u^  past  winter  was  a  very  severe  one,  navigation  being  suspended 
on  aocount  of  ice  for  a  period  of  ninety-one  days.  There  was  no  sus- 
pension of  navigiition  on  account  of  accident. 

The  fol lowing  is  a  summary  of  the  work,  in  addition  to  ordinary 
nuineuvtu'ing  of  the  loi*ks  and  care  of  property,  which  was  done  at  the 
ditTorent  mrts  of  the  sysUnn  during  the  year: 

At  A(x*A*  Xo.  ly  Manet ta.  Kcphiceil  broken  fixtures  of  the  turbine 
machinery  and  apj^aratus  used  for  o^x^rating  the  lock  ^tes.  Labor 
was  frequently  re<|uirt^d  during  the  jxist  winter  to  clear  ice,  drift,  and 
mHlimcnt  f  ri>m  the  liH*k  and  grounds,  and  to  make  minor  repairs  to  the 
liH^k  and  KK*k  houses. 

.1^  l.iK'k  Xo.  ^y  />e*«\>/^^.— Uobuilt  the  top  of  the  guide  crib  in  the 
upinn*  approach  to  the  Kx^k.  The  ivnowed  pi^rtion  of  crib  is  5  feet  by 
li)  feet  m  cn\^>i  sei*tion  and  KH>  fet^t  in  length.  Resheated  the  lower 
aptvn  of  the  dam  for  ^(>  ftvt  of  its  length. 

At  iih^k  .V(».  3^  /jHce/L  lUiilt  a  crib  extension  to  the  right  abat- 
mcnt  of  dam  UK>  feet  in  length  for  prv>tei*tion  of  the  embankment  ba«^ 
of  the  abutment  Keix>nstructeil  a  crib  below  the  left  abutment  of 
dam  10  feet  by  1:)  feet  in  cross  section  and  34  feet  long.    Ni 


APPENDIX  O  G REPORT  OF   LIEUT.  COL.  RUFFNER.      2625 

depths  were  maintained  in  the  canal,  which  is  4,740  feet  lone,  by 
dredging  and  flushing  out  sedimentary  deposits.  Refilled  and  shaped 
up  20  feet  of  eroded  canal  embankment  and  repaired  the  foundation  of 
the  storehouse  and  waiting  room. 

At  Lock  No.  4i  Beverly. — Replaced  the  stone  backing  of  the  dam 
where  necessary.  Renewed  the  fender  planking  and  prepared  timbers 
for  repair  of  the  guard  eates.  Refillea  holes  in  the  earth  embank- 
ment over  conduit  to  mill  race,  and  cleared  many  drift  piles  from  the 
canal  and  mill  race. 

At  Lock  No.  £,  Luke  Chute. — Rebuilt  both  leaves  of  the  lower  gates 
of  lock  above  the  normal  level  of  pool.  Reconstructed  the  guide  crib 
in  the  upper  approach  to  lock,  12  feet  by  12  feet  in  cross  section  and 
68  feet  in  lengtn.  Repaired  coping  of  lock  wall  and  gate  fixtures  dam- 
aeed  by  ice,  and  employed  labor  at  inten^als  to  assist  in  the  removal 
of  drift  and  sedimentary  deposits  from  the  lock. 

At  Lock  No.  6^  Stockport. — Reconstructed  both  leaves  of  the  lower 
gates  of  lock.  Rebuilt  the  top  of  the  guide  crib  in  the  lower  approach 
to  lock,  the  portion  renewed  being  6  feet  by  12  feet  in  cross  section 
and  195  feet  long.  Refastened  one  of  the  filling- valve  stems  of  lock 
and  removed  tra^  from  around  the  valve  after  placing  a  coffer  across 
the  recess. 

At  Lock  No.  7,  McConnelsvUle. — Under  contract  with  E.  J.  Landor, 
approved  October  17,  1902,  a  section  of  the  old  wooden  step  dam,  114 
feet  in  length,  was  replaced  with  a  Portland  cement  concrete  slope, 
thereby  completing  the  renovation  of  this  dam.  The  following  is  the 
amount  of  material  expended  in  the  work  during  the  past  year: 

Excavation  in  theold  work cubic  yards..        497 

Stone  filling  in  crib  under  lower  apron do 260 

Timber  in  crib  under  lower  apron feet  B.  M..  13,332 

Concrete cubic  yards..        928 

The  embankment  between  canal  and  river  was  i*aised  about  2  feet 
for  a  distance  of  650  feet;  920  cubic  yards  earth  were  used  in  making 
the  fill.  The  operating  apparatus  of  a  drawbridge  across  the  cansti 
was  repaired  and  adjusted  and  the  bridge  was  repainted.  Minor 
repairs  were  made  to  the  lock  gates. 

The  locality  is  used  as  a  central  point  of  storage  for  Muskingum 
River  property,  and  has  a  workshop  operated  by  water  power  where 
all  lumber  and  timber  required  for  maintenance  is  planed  and  pre- 
pared. During  the  past  year  a  new  wood  planer  was  placed  in  the 
shop,  the  turbine  machinery  used  to  run  it  was  refitted  with  bed  tim- 
bers, pulleys  and  fixtures  of  the  planer  were  renewed,  and  the  build- 
ing was  repaired  and  extended.  All  timber  used  in  repair  of  lock 
gates  was  aressed  and  framed;  a  barge  and  the  hull  of  a  quarter  boat 
were  built;  the  metal  work  and  timber  for  two  dump  scows  was 
received  and  preparations  were  made  for  commencing  their  construc- 
tion. Lumber  was  prepared  for  replacing  damaged  parts  of  floating 
plant. 

At  Lock  No.  8,  Eagleport. — Reconstructed  the  upper  gates  of  the 
lock.  Rebuilt  7  feet  in  height  of  the  guide  crib  below  the  land  wall 
of  lock,  which  is  100  feet  long.  Labor  was  employed  at  different 
times  to  assist  in  clearing  the  lock  of  ice  and  sedimentary  deposits,  to 
repaint  the  lock  gates,  to  renew  backing  of  dam,  and  to  repair  machin- 
ery of  lock  damaged  by  floods. 
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At  Lock  No.  5,  TaylorsvUle. — Reconstructed  the  dam  except  its 
crest  for  a  length  of  160  feet.  Replaced  with  new  timber  four  arms 
and  six  blocks  in  the  lower  gates  of  lock,  and  prepared  the  timbers 
necessary  for  the  entire  renewal  of  these  gates.  Repaired  the  guard 
gates  at  head  of  canal.  Renewed  the  top  timbers  and  raised  the  guide 
crib  below  the  river  wall  of  lock.  The  repaired  section  of  crib  is  4  feet 
by  10  feet  and  92  feet  long.  Built  a  concrete  cross  wall  8i  feet  high 
and  26  feet  long  for  protection  of  terreplein  of  lock.  Refilled  the 
eroded  canal  banks  and  a  washout  in  the  terreplein  of  lock  with  2,200 
cubic  yards  earth. 

At  Lock  No,  10^  ZanesvUle. — Built  a  concrete  revetment  100  feet 
in  length  along  the  left  bank  of  the  canal.  Repaired  platforms  at 
the  upper  gates  of  lock  and  made  minor  repairs  to  the  lock  gates. 
Employed  labor  when  necessary  to  assist  in  clearing  drift,  ice,  and 
mua  deposits  from  the  lock  and  canal  and  to  mow  the  canal  banks. 

The  floating  plant,  consisting  of  dredge,  steamboat,  scows,  pile 
driver,  barges,  etc.,  was  kept  in  serviceable  condition.  A  barge  and 
the  hull  of  a  quarter  boat  were  reconstructed.  Work  was  Commenced 
on  the  construction  of  two  dump  scows,  and  a  clam-shell  dredging 
bucket  was  received  for  use  as  an  auxiliary  dredging  phtnt  in  the 
removal  of  shoals  from  locks  and  canals. 

The  U.  S.  dredge  Malta  was  usefully  employed  throughout  the 
working  season  in  dredging  out  the  canals,  approaches  to  locks  and 
channels  in  pools,  and  in  removing  snags  and  otner  obstructions.  The 
dredge  was  attended  by  the  U.  S.  S.  Vega. 

The  following  is  a  statement  of  the  amounts  and  dates  of  ail  allot- 
ments for  this  work: 


Appropriated,    August    5, 

1886 $20,000.00 

Allotted— 

July  21,  1887 190,000.00 

August  13, 1888 177,623.00 

July  1,  1889 232,080,00 

JxAy  19,  1890 195,665.00 

May  28,  1891 20,000.00 

Julys,  1891 155,200.00 

November  9, 1891 39, 980. 00 

November  24, 1891 1, 200. 00 

December  9,  1891 1, 200. 00 

January  5, 1892 12, 241. 54 

August  3, 1892 42,919.47 

July  22, 1893 52,745.36 


Allotted— 

July  25,  1894 $47,157.66 

July  12,  1895 29,^1.20 

July  24,  1896 41,837.10 

July  23,  1897 43,627.60 

July  23,  1898 35,950.58 

July  25,  1899 44,954.30 

October  16,  1899 1,500.00 

July  14,  1900 44,921.96 

June  25, 1901 89,251.42 

July  25,  1902 47,676.72 

JuiylO,  1903 60,858.87 

Total 1,666,86L18 


Special  work  auJOicrized  by  ad  of  Congren. 

Allotted— 

March  21,  1895,  protection  wall  at  Zanesville $1,651.00 

June  17,  1895,  pier  of  railroad  bridge  at  Marietta 10,449.60 

June  17,  1895,  pier  of  county  bridge  at  Taylorsville 5, 834. 20 

Total 17,934.80 
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ABSTRACT  OF  OONTRACIB  IN  PORCB,   OPKRATINO    AND    CASE    MUSKINOUM    RIVKB,   DUBING 

THK  FISCAL  YBAB  ENDING  JUNK  90,  1904. 

CbiUrad  fifr  recoruirucUon  of  abutmttUs  and  miUr  sill  far  guard  aates  at  head  of  canal  al 
fxtck  No.  7,  and  the  repair  of  about  f  40  feet  in  lenfftn  of  Dam  No,  7,  Muskingum  Rioer, 
Ohio. 

Name  of  contractor:  E.  J.  Landor. 
I>at^  of  approval:  October  17,  1902. 
Date  of  beginning:  November  11,  1902. 

Date  of  expiration:  By  December  1,  or,  in  case  of  unusual  season,  before  July  1, 
1903.     (See  par.  61  for  details. ) 


Item. 


Repair  of  Abatments  and  miter  dll  at  McCoimeliTille,  Ohio: 

Excavation cubic  jrard.. 

Earth  miing do.... 

Timber M.  feet  B.  M.. 

Concrete cubic  yard.. 

Repairs  to  Dam  No.  7,  Muakln^m  River,  Ohio: 

Excavation cubic  yard.. 

Stone  flllinff do.... 

Timber M.  feetB.  M.. 

Concrete cubic  yard.. 


Contract 

price  (unit 

rate). 


11.00 
2.00 

20.00 
8.00 

.60 

.60 

10.00 

5.05 


Completed. 


Ootttraci  for  furnishing  one  steam  Mlerfor  U,  S.  dredge  MaUa^  on  Muskingum  River,  Ohio. 

Name  of  contractor:  The  Union  Machine  Company. 
Date  of  approval:  March  24,  1903. 

Date  of  beginnin^^  and  date  of  expiration:  To  b^n  April  7,  1903,  and  complete 
within  eighty  working  days  thereafter. 


Item. 


PiimiRhlnK  and  delivering,  either  at  ZanenviUe  or  Marietta,  Ohio,  I  locomotive  tjrpe. 
Are  box.  fteam  boiler 


Contract 
prioe. 


r48.00 


Complete<l. 

Contraet  for  furnishing  timber  for  repairs  on  Muskingum  River,  Ohio. 

Name  of  contractor:  Milton  Fonts. 

Dateof  appnival:  8epteml)er  22,  19a3. 

Date  of  l)eginning  and  date  of  expiration:  Ix)t  1  to  be  delivered  on  or  before 
I>cceml)or  25,  1903;  lot  No.  2  delivery  to  commence  October  10  and  be  completed 
I>*'feml)er25,  190:^. 


Lot  1  (89.M5 feet  B.  M.  timber). 
Lot  2  (71.067  feet  B.  M.  timbc^r) 


Item. 


Contract 

price  (unit 

rate  per  M 

feet). 

•29.60 
17.65 


Delivered  on  the  Muskingum  River  bank  (convenient  for  loading  on  barges  at  any 
|K>int  between  Marietta  ana  Zanesvilie,  Ohio. 
Completed. 
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Omtract  for  funMang  and  ddireringf.  o.  6.,  cart  ai  Mata,  Okia,  one 
TnachiMte  tmd  one  power  fted-roU  attaduRoUffor  uk  m  earpmUr  tkap  oC  Latk  SSb^  7,  «■ 
Mufkingum  River,  Ohio. 

Name  of  contractor:  The  E.  A.  Kinaey  Company. 
Date  of  approval:  October  6,  1903. 
Date  of  beginning:  October  19,  1908. 
Date  of  expiration:  January  7,  190t. 

Item. 


1  inifi-Cmme  dimension  planing  machine 
1  pover-driren  feed-rtw^  attachment 


Completeti. 

Omiraeiybrfumi^ing  and  delirering/.  o.  6.,  cart  ai  ZaneariBey 

on  Mu»kmgum  Rker,  Ohio. 


of  contractor:  New  Jersey  Foondnr  and  Machine  Company. 
Date  of  approval:  October  I.  1908. 

Date  of  beginning  and  date  of  expiration:  Delivoy  to  be  made  od  or 
ber6s  1903. 


iJDO diittholck  rinch  sqioare  and  1-^ inchc*  kn^.  vith  bead*.. 
1  jSO»  drifiboltB.  Hnch  tqnaie  and  3  inelMs  kn^.  with  ~ 


)    »< 


Completed. 

Oat^iraetforfmrmiMmig  and  deiirerimg  tkmefor  repmn  on  ikt 

Name  of  contractor:  The  Mnskininim  Sirer  Stone  Company. 
Dateof  apfMoval:  NoTeml)er25,  1903. 

Drte  of  beginniTwr  and  date  of  expiration:  DeUTerytobemadeooorbefapelfaicliT, 
1«M. 

LM»  ftz^oc  Tmpa*  RbbfleMcoe !  90l44 


:i  <»:^a»rtor:  Tbe  Harvaid  C^mpaar. 
I>ise  of  ^-ctzvs:  Fetwoajy  ^.  ISIlM. 
Itef  of  a^^^-^Tal:  Eeaeeynry  OL>atr»(t. 

Httip  of  b«ici=.:d&p  aad  daae  6i  expuaSMc:  T>  h^cM&plrted  ms>l  de&neved  not 
tbaa  J^sIt  L  I^Ol. 


I  elm  iih>r  £7t*df:air  i*d':£.«c 
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Contract  (emejvenq^)  far  furnishing  and  detivmngf,  o.  6.  ears  ai  MaUoL,  Okio,  or  an  boai 
landing  at  ZanesvUUf  McOonndsvUU,  or  Marietta,  Ohto,  certain  metal  wjrkfar  the  cati- 
strudian  of  ttpo  dump  scows  for  use  on  Muskingum  River ,  Ohio, 

Name  of  contractor:  The  Union  Machine  Company. 

Date  of  contract:  April  7,  1904. 

Date  of  approval:  faneivency  contract 

Date  of  beginning:  April  17,  1904. 

Date  of  expiration:  Jane  9,  1904. 


Item. 


X9.000  pouDdi  of  metal  work. 


Contract 
price. 


12,227.75 


Completed. 

CorUntct  (emergency)  for  furnishing  and  ddivering  f  o.  h,  ears  at  the  mill  at  Tbeernio, 
\^<ish,,  Oregon  fir  timber  for  building  two  dump  scows  for  use  on  Muskingum  River,  Ohio, 

Name  of  contractor:  J.  G.  Newbegin. 
Date  of  contract:  April  20,  1904. 
Date  of  approval:  Lmergmicy  contract 
Date  of  beginning:  April  90,  1904. 
Date  of  expiration:  May  20,  1904. 


Item. 


44.71S  feet  B.  M.  Oregon  flr  timber,  Pressed  on  foar  aides , 


Contract 

price  (unit 

rate  per  M 

feet). 


no.  90 


Completed. 


Sttmmary  of  expenditures  for  operating  cmd  care  of  locks  and  dams  on  Mtukingum  River, 

Ohio,  for  thefis(xU  year  ending  June  SO,  1904. 

Office  expenaea,  mperintendence,  and  contingencies $5,745.55 

Ubor 17,237.93 

Fuel 1,025.57 

Expenaee 1,454.73 

lU^liaira 22,881.83 

Total! 48,345.61 


Detailed  statement  and  cost  of  dredaing  on  Muskingum  River,  under  the  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation,  ind^tmte,  for  the  fiscal  year 
ending  June  SO,  1904, 


Date. 


July 


Aufnit 


Materia]  ezcaTated. 


Lowell 14.070  yards  mud,  at  4^  cent! 

do 14  dimension  stone,  at  tl 

do '  2  loss,  per  lot 

Stockport j  120  yards  sraTcl,  at  14  cents. 

If cOonnelsTille I  100  yards  sraTcl,  at  90  cents 

Bsffleport 

TaylonriUe 

do 

.....do 

do 


2.750  yards  mud.  at  4  cents 

12.fi00  yards  sand  and  sraTcl,  at  8|  cents 

14  logs,  at  60  cents 

1  snaf 

8  stamps,  at  IL  60 


ToUl 
cost. 


•497. 9S 

14.00 

S.I4 

16.80 

90.00 

110.00 

466.88 

8.40 

4.37 

4.80 
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Detailed  gtalemerU  and  cost  of  dredging  on  Muskingum  River — Continaed. 


Date. 


September. 
October  ... 


November. 


December 


January  to  April. 
April 


May. 


June. 


Total 


Locality. 


McCk)nnelsville. 

do 

do 

do 

Zanesvllle 

Taylorsville 

Stockport 

Luke  Chute 

Beverly 

do 

McConnelBville. 

do 

Taylorsville 

do 

do 

do 


Zanesvllle 

do..... 

do 

do.... 

do.... 

do ..... 

Eagleport  . 

Devolfl 

do.... 

Marietta.. 
Lowell  .... 


Material  excavated. 


10,660  yards  mud,  at  4^  cents 

1  stump 

7  logs,  at  fl 

Boiler  placed  on  dredge 

2,000  yards  sand  and  gravel,  at  3|  c  mts 

80  yards  mud,  per  lot 

8,200  yards  mud,  at  8|  cents 

900  yards  sand,  at  4  cents 

9,360  yards  mud,  at  3  cents 

8,685  yards  mud,  at4  cents 

50  yards  debris,  per  lot 

Abandoned  hull  of  steamer  Vega  No.  1 . 

2,050  vards  mud,  at  8  cents 

Repairs  and  supplies 

l,3oO  vards  mua,  at  12  cents 

Repairs  and  supplies ^ 

do 

600  yards  mud,  at  12  cents 

Repairs 

8,280  yards  mud,  at  7^  cents 

12  large  stones,  at  50  cents 

10  logs,  at  25  cents 

40  feet  of  cofferdam,  per  lot 

860  yards  sand  and  gravel,  at  5  cents. . . 

1,500  yards  sand,  at  4  cents 

5,580  yards  sand,  at  41  cents 

7,610  yards  mud.  at  3^  cents 

8,450  yards  mud,  atScents 


Total 
cost. 


$479.25 

8.75 

7.00 

111.78 

75.00 

11.27 

112.00 

86.40 

280.80 

147.40 

25.00 

60.00 

164.00 

867.67 

162.00 

829.46 

913.95 

60.00 

489.79 

617.25 

6.00 

2.50 

21.45 

18.00 

60.00 

264.60 

266.35 

108.60 


6,488.59 


The  sum  of  $4,388.10  for  operating  U.  S.  S.  Vega  during  the  year  is  not  included  in 
the  total  cost  of  dredgins,  but  the  greater  part  of  that  amount  was  incurred  while 
engaged  as  tender  for  the  U .  S.  dredge  Malta.  The  increased  cost  per  cable  yard  of 
material  removed,  due  to  services  of  tender,  is  4  cents,  approximately. 


Muskingum  River  leases. 


Location. 


Dated. 


Expires. 


Year  ending  AprU  SO,  190U. 


Dam  No.  1,  Marietta 

Dam  No.  2,  Devols , 

Dam  No.  8,  Lowell 

Do 

Do , 

Do 

Do 

Do 

Dam  No.  4,  Beverly , 

Do 

Do 

Do 

Dam  No.  6,  Stockport 

Dam  No.  7,  McCounelsvllle . 

Do 

DamNo.7,MalU 

Dam  No.  9,  Duncans  Falls. . . 

Dam  No.  9,  Taylorsville 

Dam  No.  10,  Zanesvllle 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Symmes  Creek 

Year  ending  May  31, 190L 


Dam  No.  10,  Zanesvllle. 
Do 


The  PhoBnix  Mill  Co.a , 

Gates  dlE  Pa]me , 

John  A.McClaln , 

Rechsteiner  Bros 

do 

E.  W.  Sprague.  estate 

First  National  Bank 

E.  W.Webster 

RobbinsBros 

Langenberg  &  Abrams 

T.F.Lowe , 

Village  of  Beverly 

W.H.Phillips 

EM.Stanbery , 

McConnelsvllle-Malta  Electric  Co , 

Ohio  and  Little  Kanawha  R.  R.  Co 

John  Miller 

Frazier  &  Son 

John  T.  Drone 

The  Zanesvllle  Railway,  Light  and  Power 
Co. 

do 

do 

Muskinffum  Coffin  Co _ . . 

ZanesviTle  Mantel  and  Furniture  Co 

T.  L.  Moorehead 

Muskingum  and  Ohio  River  Transporta- 
tion Co.  (Incorporated). 

Jasper  K.  McCann 


May    1,1889 

May    1,1890 

do 


Nov.  1 
Dec.  2 
June    1 

do. 

May  1 
May    1 

do. 

May 

May 

Sept, 

Nov. 

May 

Dec.  81 

do. 

May  1 
....do. 


May  1 
Apr.  80, 
May    1 

do . 

May  1 
Mar.  23 


1892 
1879 
1900 


1889 
1890 


1901 
1889 
1839 
1890 
1890 
1836 


1890 


1899 
1903 
1890 


1893 
1903 


John  Blankenbuhler . . 
Frederick  Abel,  estate. 


May     1,1890 


June   1,1892 
do 


(«) 
May    1,1900 
May    1,1910 

Do. 
Nov.    1,1M2 
Dec.  15,1909 

Do. 
June   1,1906 
May    1,1900 
May    1,1910 

Do. 
May    1,1921 
May    1,1900 

Nov.    1,1920 
May    1,1925 


May    1, 1910 
Do. 

May  1,1900 
Apr.  80,1923 
May     1,1910 

Do. 
May    1,1913 
Nov.  13,1907 

May     1,1906 


June   1,1909 
Do. 


aOpeiatlng  without  a  lease  for  the  year  ending  April  30, 1904. 
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r,  Imuf ,  and  rtntaL 


L«-K. 

BabJocL 

ODbJetetsi 
alwftler 

Anniud 

».,«.. 

leotei 

1^X^^.V.:"::. 

is.aM 

ttut-oo 

10*:  TO 

li 

loa.M 

SS:S 

rsos 

1 

7.SW 

u,sw 

:::::S:.:::::::::. 

Ml. 7* 

1, TOOL  a 

IM-tM 

ICO.  00 
IM.K) 

1,070.  on 

"s^'r^r''*'""'""'''"""'^ 

do 

**'d5'*'*" 

5S 

■  OpelmtliMt  wllboDt  ■ 


tf  ttn  reu  endlDX  Apill  K  l»t 


(PeipMukI  free  leueoIwklcT  power, 
<l  EuoDKh  (o  propel  10  nin  «f  4-loot  l>-[nch 
■  EDODSb  to  propel  is  nm  oMl-tool  mlllit 


Kora.— Leue  l«ae^  under  dale  of  Jarnuur     ,      .        _ 

No.*.  lur  K  lerm  •>[  Iwentrjean  eommenclnK  >l>y  1. 1904.  uid  iraiuterTed  to  Cluulm  U.  KiCToek, 
under  dMe  of  MkfS.  1(01.  Leur  lamed  nnder  dale  of  Ma;  S.  IMH.  W  Cbarla*  (I.  BhrToek  lot  land  <4 
Dam  No. «.  lor  a  term  ol  Ove  rean  commmclag  Haj'  1,  im. 


13. 1«M.  to  William  H.  FnHer  foi 
'  1904.  and  IraiuterTed  tc 


Qmmeret  of  UuMngaw 


OOUCBRCIAL  STAinnCK 
River  during  llu  oaUndar  year  ending  DeeanbtT  81,  IBM. 
LOCK  NO.  I. 


Month. 

ttleam- 
boata 

Balfc 

MbneUa- 

KalU. 

Total. 

ofklet 

■ja 

M 

1 

m 

« 

1 

M 

i 

130 

1 

i 

2 

;• 

uo 

a 

70 
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Commerce  of  Muskingum  River,  etc. — Continaed. 

LOCK  NO.  2. 


Month. 

Steam- 
boats. 

Barges. 

Miscella- 
neous. 

Rafti. 

Total. 

Number 
of  lock- 
aces. 

JftTiuftry 

4 
29 
41 
60 
68 
77 
66 
46 
60 
68 
50 

7 

1 

6 
88 
48 
97 
78 
91 
88 
76 
79 
70 
72 

7 

6 

FebniRry  . . . , . . . . . 

4 

5 
6 
6 
9 
4 
4 
6 
4 
10 

SS 

March  .' 

2 
2 
4 

5 

18 

26 

18 

9 

8 

0 

4t 

April 

67 

May 

77 

MU^    .......................................... 

June 

90 

July 

86 

August 

74 

September 

78 

October 

78 

November 

70 

December '. 

7 

Total 

680 

67 

88 

720 

706 

LOCK  NO.  8. 


January... 
February  . 
March  .... 

April 

May 

June 

July 

August 

September 
October . . . 
November 
December. 

Total 


4 

29 
41 
60 

1 

5 
88 
46 
09 

4 
5 
6 

4 

68 

6 

4 

78 

76 

10 

6 

•  •  •  •  •  •  •  • 

90 

66 

4 

18 

88 

46 

6 

16 

67 

60 

9 

18 

82 

66 

4 

7 

76 

60 
6 

10 

60 
6 

678 

62 

68 

706 

46 
67 
98 
84 
86 
66 
80 
76 


LOCK  NO.  4. 


January... 
February  . 
March  .... 

April 

May 

June 

July 

August.... 
September 
October . . . 
November. 
December. 

Total 


2 
28 
41 
60 
62 
66 
69 
46 
62 
69 
69 
11 


676 


4 
4 
4 

6 
7 
6 
9 
11 
11 
6 


66 


1 
2 
1 
1 

11 
16 
14 
18 
18 
2 


80 


2 


8 


8 
80 
48 
66 
78 
88 
92 
66 
84 
96 
72 
16 


724 


48 
65 
70 
78 
86 
65 
80 
88 
71 
16 


686 


LOCK  NO.  6. 


February  . 

March 

April 

May 

June 

July 

August 

September 
October . . . 
November. 
December. 

Total 


12 

2 

1 

15 

17 
13 
14 

2 
2 
4 

19 
16 
28 

6 

19 

3 

6 

27 

14 

6 

8 

27 

11 

8 

18 

27 

6 

9 

6 

20 

16 

9 

4 

28 

9 

8 

2 

19 

1 

1 

131 

1 

47 

43 

221 

15 
19 
15 
19 
24 
28 
27 
90 
18 
15 
1 


906 
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(hmmeree  of  Mtukingym  Rwer^  etc, — Continued. 

LOCK  NO.  6. 


Month. 


FebniaiT.. 
March.... 

April 

May 

June 

July 

Auiruat 

September 
October... 
NoreiDber. 
December. 

Total 


Steam- 
boata. 

Baivet. 

Miscella- 
neoufl. 

Rafta. 

Total. 

12 

8 

2 

17 

17 

2 

19 

11 
14 

2 
5 

w 

IS 
24 

6* 

20 

S 

9 

82 

14 

7 

8 

29 

18 

8 

6 

82 

6 

9 

4 

19 

15 

7 

5 

27 

12 

10 

4 

26 

1 

1 

1|0 

56 

43 



289 

Nimiber 
of  lock- 
ages. 

16 
19 
18 
20 
29 
34 
82 
15 
27 
19 
1 


215 


LOCK  NO.  7. 


F^bmary . 
March.... 

April 

May 

Jane 

July 

Augnat. . . . 
September 
October . . . 
November 
I>ecember. 

Total 


10 
14 
11 
14 

10 
16 
15 
25 

2 
4 

5 

6 

17 

5 

7 

29 

16 

7 

8 

31 

17 

9 

5 

81 

6 

9 

6 

21 

15 

8 

7 

80 

12 

10 

8 

25 

1 

1 

133 

50 

42 

284 

10 
16 
15 
21 
26 
81 
31 
17 
80 
18 
1 


215 


LOCK  NO.  8. 


Febmary 

March 

26 
80 
60 
65 

65 
71 
68 
66 

65 
56 

1 

26 
41 
62 

76 
74 
86 
89 
81 
80 
67 
1 

26 

;       2 

41 

April 

2 
7 
8 
8 
10 
8 
7 
2 

62 

May 

4 

1                              m 
11 

8 

9 

76 

June 

78 

July 

82 

Augmt 

84 

8ept9mtM*r 

77 

October 

80 

NoTember 

62 

December 

1 

TV)tal 

562 

49 

52 

683 

664 

LOCK  NO.  9. 


60 
65 
71 
75 
83 
68 
65 
68 
1 

26 
43 
62 
76 

84 

89 

112 

91 

M6 
71 

1 

26 

March  ,'. 

i' 

2   

2! 

7   

12   

10   

16   

8   

9   

8   

48 

ADril 

62 

Umj... '...'....'. 

4 
1 
4 
18 
15 
12 
10 

72 

June 

80 

July 

85 

Aiuraitt 

107 

Septemb^T 

85 

October 

86 

November 

62 

December 

1 

Total 

611 

61 

*i 

741 

709 
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Comiiitra  of  Muniiiiijniii  Hi'rt,  eti: — CoDliDUed:. 


Fulitiiurr  .. 

Mimli 

Ajiril 

Miy. 


Itaiwi'.,  i  «'»■*■""- 

^,. 

Tiitul. 

■ii: 

>, 

w 

TlX 

ilidatnnfrit  of  coiiiinem  p< 


Articles. 

L.wk  No.- 

1. 

2. 

a. 

*■ 

6. 

a. 

7. 

.  .- 

Uk 

n>M. 

BS4 

i,:23a 

Jbiu. 

J 

I.IK 

375 

HB 
'  18 

813 

Ibiu. 

E 
306 

raai. 
la 

1 

■■» 

1 
1 

i» 

1 

1.233 

m 

10 

IbM. 
SB 

1 

m 

n.na 

'1 

«M 
K 

Ibiu. 

i 
i 

9U 
M> 

W 

1 

Ml 

,i 

mom 

300 

in 

1 

M 

U.1M 

230 

3SII 

"'s 

'1 

"■-"-' 

10,110 

i 

ia,wB 

IW 
0X7 

V.IU 
161 

■at 

33B 
I1,W1 

oS"'^^.::::::: 

!          a»Dd.  Moot,  Pll!.... 

m          TMki 

i 

§i 

».ow 

^ 

Bli 

1 

1 

1 

m 

■ 

m 

■ 

■ 

■ 
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PKr  on  llie  Math 
MaritUa,  Ohio. 


Length. 
Pea. 

\i 

IM 
!»1 

70 
00 

DO 

1-J6 
ISO 

Bre»aib. 

Depth. 

Dr»It 

Tonn«o. 

1 

Si 
19 

aa 

22 

10 

s 

36 

:» 

30 
20 

30 

■u 

flvf. 

I 

41 

s' 

il 

M 

1 

Sfl 
I 

40 

•>lin]y(ic('aiilOD>I  lrf|». 


f.uf  o/  rf<am&oa(«  ytying  on  lA«  Jfu«^njn>"t  Aim-  hetaxen  ZanamlU  and  Drttden,  Ohio. 


tcDSth.  JBroadlb. 

Deplh.   1 

Df.II. 

T,«n„.. 

11       !' 

i'l 

at 

30 

1 

■  Ftteket  Irom  Zancaville  lo 


GG3. 
mPBOVEUENT  OP  GITYANDOT  RIVER,  WFST  VIRGINIA. 


;rii)li 


Nutninf;  ha-s  )»^n  <li 
rpmo^Til  of  rtmnnil  i> 


.\riiiual  Report  of  the  Chief  of  Eogincers  for 
-:*:■.  pages  2517-a5ai;  181»6,  pagM  2:«4,  2325. 
It-  toivam  its  improvement  Hiiice  liSlM),  when  the 
ilriii'tioDS  was,  to  a  certain  extent,  completed. 
sini.'tioii  of  R  railroad  into  that  region  very  little 
been  done  of  late  years,  the  principal  coiuuierce 
1  tOBUge  is  estimated  at  150.000  tons  for  the  past 
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APPBOPRIATIONS: 


June  18, 1878 $2,000.00 

March  3,  1879 1,000.00 

Junel4, 1880 2,000.00 

March  3,  1881 3,500.00 

August2,  1882 2,000.00 

Julys,  1884 2,000.00 

August  11,  1888 2,000.00 

September  19,  1890 2,000.00 


July  13,  1892 $2,000.00 

August  18,  1894 2,000.00 

June3, 1896 1,000.00 

March  3.  1899 1,000.00 

Receivea  from  other  sources  in 
previous  years 189.90 

Total 22,689.90 


G  G4. 


IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND 

KENTUCKY. 

A  statement  of  the  original  condition,  projects,  etc.,  will  be  found 
in  the  summary. 

The  United  States  has  built  one  lock  (and  movable  dam)  on  this 
river,  which  is  completed  and  in  operation,  and  is  located  at  Louisa, 
Ky.  The  present  project  provides  for  21  more,  extending  slack  water 
from  the  mouth  of  the  Big  Sandy  up  the  forks  to  Pikeville  on  the 
Levisa,  and  the  mouth  of  rond  Creek  on  Tug  Fork. 

Of  the  locks  provided  for  in  the  project,  those  in  the  Big  Sandy 
itself  are  well  advanced  toward  completion,  and  authority  for  the  con- 
struction of  one  on  each  of  the  forks  above  Liouisa  has  been  given  and 
their  locations  have  been  decided  upon  at  Saltpeter  branch  on  Tug, 
and  at  Chapman  station  on  Levisa,  and  the  land  necessary  for  sites 
has  been  acquired. 

Under  the  allotment  for  preliminary  work  and  subsequent  appro- 
priations, the  following  work  has  been  accomplished: 

At  Lock  and  Dam.  No,  7,  Catlettshurg^  Ky. — Good  progress  was 
made  on  this  work,  the  lock  being  completed. 

Work  on  the  dam  (which  includes  an  abutment  and  protection)  has 
been  well  advanced,  the  abutment  and  pass  masonry  bemg  oompleted 
and  part  of  the  weir  put  in. 

The  items  of  work  done  between  Julv  1,  1903,  and  June  30,  1904, 
by  Folz  &  Jonte,  contractors,  on  the  lock  are  as  below: 


Claasiflcation. 


Timber  in  permaneot  work M  feet,  B.  M. 

PftviDfC square  yards. 

Riprap cubic  yards. 

Concrete do... 

Earth  excavation do... 

Deposit do... 

Embankment do... 

Structural  steel pounds. 

Cast  iron do... 

Total 


Quantities. 


18,860.0 

268.0 

60.0 

78.2 

528.0 

472.0 

1.499.  (^ 

210,742.6 

6,479.0 


Price. 


989.00 

2.00 

2.00 

4.60 

.00 

.20 

.25 

.05 


Amount. 


8520.05 
586.00 
100.00 
851.90 
813.80 
94.40 
874.75 
10,07.18 
(28.95 

18,458.56 
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The  items  of  work  done  during  the  fiscal  year  by  Sheridan-Kirk 
Contract  Company,  contractors,  on  the  dam  are  as  below: 


Clanlfloatioii. 


Cofferdam  timber MfeetB.M. 

Cofferdam  flllinir cuMcTardt. 

Riprap do... 

Earth  excavaUoD do... 

Rock  excaration do... 

Bolt  hole*  in  rock  or  maaonry linear  feet. 

Concrete cubic  Tardt. 

Timber  in  permanent  work M  feet  B.M. 

Ironwork pounds. 

Embankment cubic  yards. 

Puddling do... 

Square  paving square  yards. 


Total 


Quantities. 


246.876 

4,870 

666 

9.486 

86 

961 

8.186 

27.668 

76,418 

1,640 

475 

620 


Price. 


•4a  00 

.70 

2.00 

.42 

2.00 

.40 

5.00 

60.00 


.SO 
8.00 
8.00 


Amount 


•9.875.04 

8.409.00 

1.182.00 

8. 988. 70 

172.00 

892.40 

15,925.00 

1,671.78 

4.901.85 

820.00 

1.425.00 

1,860.00 


45,567.77 


Under  contract  dated  May  25, 1903,  the  Atlas  Portland  Cement  Com- 
pany deliyered  1,500  barrels  Portland  cement. 

At  Lock  No.  2^  Kavanauphy  Ky. — The  lock  has  been  completed  and 
the  dam  is  under  construction.  The  following  work  was  done  by  the 
£yansville  Contract  Company  during  the  fiscal  year: 


Classiflcatlon. 


Piling  (round) linear  feet. 

Cofferdam  Umber If  feet  B.  If . 

Timber  in  permanent  work do... 

Stone  masonry cubic  yards. 

Paving square  yards. 

Riprtp cubic  yards. 

Concrete do... 

Earth  excaration do... 

Loose  rock do... 

Embankment do... 

Puddling do... 

Structural  steel pounds. 

Cast  iron do... 


Total 


Quantities. 


814.00 

86,187.00 

87.128.00 

2.88 

248.62 

682.60 

2.854.00 

22.00 

17.00 

6,962.00 

646.00 

186,810.00 

21,076.00 


Price. 


10.60 

60.00 

75.00 

60.00 

2.80 

8.00 

4.00 

.60 

1.00 

.25 

8.00 

.86 

.36 


Amount 


8157.00 

2,171.22 

2,784.60 

119.00 

696.14 

1,897.80 

9,416.00 

11.00 

17.00 

1,788.00 

1,938.00 

6.5W.86 

787.66 


28,204.27 


A  contract  for  the  construction  of  the  dam  was  entered  into  Feb- 
ruary 26,  1904,  and  the  following  work  had  been  done  up  to  close  of 
fiscal  year  by  E.  Brown  Baker,  contractor: 


Clasidflcatlon. 


Earth  excaration cubic  yards. 

Rock  excaration do... 

Embankment do. . . 


Total 


Quantities. 


4.840 
1.200 
2,400 


Price. 


80.40 

3.00 

.40 


Amount 


81,986.00 

8,600.00 

960.00 


6,496.00 


Requlatina  works  below  Dam  No.  1. — In  the  final  report  on  the  sur- 
vey (rJovember  26,  1900)  regulating  works  at  the  mouth  of  the  river 
were  recommended.  As  it  is  expected  that  the  dam  at  the  mouth 
(No.  1)  will  be  put  in  operation  during  the  present  year,  the  works 
mentioned  will  be  needed.  Their  estimated  cost  is  ^40,000.  Their 
purpose  is  to  assist  in  keeping  a  channel  open  from  the  lock  to  the 
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Ohio  River,  a  distance  of  about  one-third  of  a  mile,  so  that  boats  may 
go  into  the  Ohio  at  very  low  stage  of  water.  These  dikes  are  to  be 
placed  in  prolongation  of  the  lock  walls  so  as  to  confine  the  water 
passing  through  the  lock  to  a  prescribed  space  and  prevent  its  spread- 
ing out  into  the  river.  It  is  oelieved  that  the  water  thus  confined.^ 
with  the  accelerated  velocity  which  can  be  given  it  from  the  pool  above 
dam,  will  be  able  to  force  the  sand  out  of  the  chute  into  the  Ohio, 
where  the  natural  current  of  that  stream  will  carry  it  away.  Once 
clean,  the  chute  will  not  refill  without  a  rise  of  sufficient  volume  to 
require  the  lowering  of  the  dam.  The  walls  will  be  quite  low,  so  as 
not  to  interfere  with  boats  when  there  is  sufficient  water  below  the 
dam  for  navigation.  The  dike  in  prolongation  of  land  wall  will  pre- 
vent undermining  of  the  bank,  acting  as  a  retaining  and  guide  wan. 

ImproveDieiit  of  Ltvisa  and  Tug  forks. — The  chief  object  of  the 
improvement  of  the  Big  Sandy  aifd  Levisa  and  Tug  forks  is  to  furnish 
means  of  transportation  for  the  extensive  coal  veins  lying  tributary 
thereto.  The  construction  of  the  locks  and  dams  is  well  advanced  on 
the  main  river,  their  completion  being  onl}-  a  matter  of  a  few  months, 
but  no  adeauate  results  can  be  counted  upon  from  these  works  alone, 
as  the  coal  lies  largely  on  the  forks  above,  and  it  will  be  necessary  to 
carr}"  the  improvement  well  up  into  that  region  before  extensive  coal 
developments  can  take  place.  It  is  believed  that  the  construction  of 
four  or  five  dams  in  each  fork  will  start  this  development,  and  that 
each  succeeding  dam  will  add  immensely  to  the  output.  Capital  is 
alreadv  very  active  in  the  assembling  of  small  tracts  of  land  into  bodies 
of  suflScient  acreage  to  justify  operation,  and  a  railroad  is  being  pushed 
up  the  Levisa  to  a  point  beyond  navigation,  with  the  sole  view  of 
transporting  the  coal  and  coke  of  the  Pike  and  Floyd  County  regions, 
as  well  as  those  passed  through  on  the  way  thereto.  Ekjual  activity  is 
evident  on  Tug  which  will,  within  a  few  months,  have  a  railroad  along 
its  banks  its  entire  length.  The  chief  business  of  both  these  trans- 
portation lines  will  be  the  carrying  of  coal  and  coke.  It  is  believed 
that  upon  the  advent  of  slack  water  much  greater  development  will 
take  place  than  can  be  possible  with  rail  facilities  alone,  and  that  a 
water  outlet  to  market  will  be  readily  sought  by  most  of  the  operators 
for  a  greatly  increased  output.  At  all  events  the  construction  of  the 
lower  tour  or  five  dams  in  each  fork  should  be  the  means  of  determin- 
ing whether  a  continuation  of  the  improvement  higher  up  would  be 
justified  by  the  quantity  of  business  developed.  These  locks  and  dams 
are  estimated  to  cost,  on  an  average,  ^250,00(r  each,  if  built  under  the 
continuing  contract  system.  The  construction  of  one  lock  on  each  fork 
was  authorized  by  the  river  and  harbor  act  of  June  13,  1902,  and  it  is 
expected  that  they  will  be  placed  under  contract  shortly,  the  delay  in 
making  contracts  having  been  caused  by  the  necessity  for  acquiring 
some  of  the  titles  to  the  sites  in  the  courts,  owing  to  the  exorbitant 

S rices  demanded  by  the  owners.     No  provision  has  been  made  for  the 
ams  for  these  locks  nor  for  the  other  locks  and  dams  above.     The 
estimated  cost  of  these  two  dams  is  about  $100,000  each. 

Levisa  and  Tug  farJcs. — A  statement  of  the  original  condition  of 
Levisa  and  Tug  forks  will  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  11)01,  pages  498,  494. 

The  following  work  was  done  on  LeWsa  Fork  during  the  past  fiscal 
year:  BemoyecT  110  trees,  87  snags,  14  stumps,  20  yards  solid  rock, 
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and  69  yards  loose  rock.  Owing  to  extreme  low  water,  work  was 
stopped  because  the  cost  of  moving  l>oats  was  excessive. 

On  Tug  Fork  the  following  was  done:  Removed  90  trees,  363  snags, 
19  stumps,  8  yards  solid  rock,  and  9  yards  loose  rock. 

This  work  resulted  in  keeping  channel  in  navigable  condition  between 
Ix)uisa  and  Pikeville  on  Levisa,  and  Williamson  on  Tug. 

The  amount  usually  recommended,  $1,500  for  each  fork,  will  be  suf- 
ficient for  ordinary  maintenance  during  the  next  fiscal  year. 

Money  %tateinenL 

July  1,  1903,  balance  unexpended  ..     $420,748.47 

Jtuie  'iO,  19(M,  amount  expended  during  fiflcal  year: 

For  works  of  improvement $134, 369. 01 

For  maintenance  of  improvement 1, 014. 15 

135, 383. 16 

July  1,  1904,  l)alanoe  unexpende<i 285,365.31 

July  1,  1904,  outstanding  liabilities 2,960.14 

July  1,  1904,  balance  available 282,405.17 


July  1,  1904,  amount  tx)vered  by  uncompleted  contracts 139, 095. 11 


Amount  (estimated)  required  for  completion  of  existing  project 4, 065, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  in  addition  to\he  balance  unexpended  July  1,  1904: 

For  works  of  improvement $365,000.00 

For  maintenance  of  improvement 3, 000. 00 

0368,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


July  18,  1878 $12,000.00 

March  3,  1879 12,000.00 

June  14,  1880 65,000.00 

March  3,  1881 50,000.00 

August2,  1882 25,000.00 

Julv5,  1884 60,000.00 

Augusts,  1886 30,000.00 

August  11,  1888 31,500.00 

September  19,  1S?K) 36, 000. 00 

July  13,  1892 65,000.00 

August  18,  1894 45,000.00 

June3, 1896 33,000.00 


March  3,  1899 

June  6,  1900 

June  6,  1900  (allotted) 

March  3,  1901 

June  13,  1902 

March  3,  1903 

Amount  received  from 
other  sources  in  previous 
years  


$52, 500. 00 
280,000.00 
2,000.00 
140, 000. 00 
178, 000. 00 
60,000.00 


1, 704. 88 


Total 1,138,704.88 


ABKTRACT  OF  CONTRACTS  IN   PORTE   ON    BIG   SANDY   RIVER  DURING  THE   FISCAL  YEAR 

ENDING   JUNE  30,  1904. 

Oontracifor  constructing  Lock  No,  /,  Big  Sandy  i?irer.  Wed  Virginia  and  Kentucky. 

Name  of  contractor:  Folz  &  Jonte. 

Date  of  approval:  November  3,  1900. 

Date  of  beginning:  On  or  before  November  6,  1900. 

Date  of  expiration:  August  7,  1902.  Extended  to  Februarv  3,  1903,  by  s^Pple- 
mentar}'  ccmtract  date<l  June  14,  1902.  Further  extended  to  September  1,  1903,  by 
supplementary  contract  dateil  January-  29,  1903. 


"Of  this  amount  $125,000  in  for  (Miiitinuing  contract  work  authorized  by  the  river 
and  harbor  act  approved  June  13,  1902. 
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Name  of  contnctor:  Lehisfa  Portland  Cement  Compan  j. 

Date  of  approval:  3Iarch  2S,  1901. 

Etate  of  beginning:  Firet  ocmsgnment  to  be  ordered  for  delivenr  on  orabool  April 
30,  1901. 
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Oontrad  for  constructing  Dam  Xo.  /,  trith  abutment  and  protection.  Big  Sandy  River, 

Weft  Virginia  ayid  Kentucky, 

Name  of  contractor:  8heridan-Kirk  Contract  Com^iany. 

Date  of  approval:  April  18,  1903. 

Date  of  l)eginnin^  and  dati^  of  expiration:  Concrete  must  be  completed  within  one 
hundre<l  fair  working  days,  Sundays  excerpted,  after  August  I,  1903;  remaining  work 
within  sixty  fair  working  days  after  the  expiration  of  the  one  hundred  days  above 
H|)ecitie<l. 


Item. 


Piling,  round linear  foot. . 

Cofferdam  timbi*r If  feet  B.  M . . 

Cofferdam  fllliiig cubic  yard . . 

Riprap do 

Earth  excavation do. . . . 

R«K*k  excavation do 

Bolt  holcM  in  rock  or  maaonry,  linear 

foot 

C<»norete cubic  yard. . 


Contract 
price 
(unit 
rate). 


Timber  in  permanent  work,  M  feet 
B.  M 

Ironwork pound . . 

Embankment cubic  yard.. 

Puddling do 

Square  paving square  yard . . 

Rough  paving do 

Removal  of  old  cofferdam  of  lock, 
whole  work 


Contract 
price 
(unit 
rate). 


lea  00 

.061 

.60 

8.t)0 

8.00 

2.50 

600.00 


Omtmct  for  fnmithing  about  5^000  barrels  Atlas  Portland  cement  at  Catlettsburg,  Ky,ffor 
use  at  Dam  No.  /,  Big  Sandy  River^  West  Mrginia  and  Kentucky. 

Name  of  contractor:  Atlas  Portland  Cement  Company. 

Date  of  approval:  May  25,  1903. 

Date  of  beginning:  Wlien  onlere<i  (par.  37). 

Date  of  expiration:  Depending  upon  progress  of  construction  work  (see  par.  37). 


Item. 


Atmut  .S.OOO  barrolM  AtUw  Portland  cement,  delivered  at  Catlctt«burg,  Ky barrel. 


Contract 
price. 


112.46 


n  Reliato  of  10  centu  allowed  for  each  empty  bag  returned  to  point  of  delivery. 


Onttract  for  constructing  Dam  Xo.  f ,  irith  bank  protection,  Big  Sandy  River,  West 

Mrginia  and  Kentucky. 

Nain<^  of  contractor:  E.  Brown  Baker. 
I>att»  of  approval:  March  17,  1904. 


davH  aUive  specified. 


Item. 


Contract 
price 
(unit 
rate). 
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whole  work 


1.00 

1.00 

.  10 


50 
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GG5. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  (NO.   3)  ON   BIG  SANDY 

RIVER,  WEST  VIRGINIA  AND  KENTUCKY. 

Look  and  Dam  No.  3,  the  only  one  on  this  river  at  present,  is  located 
at  Lfouisa,  Kv.,  and  was  completed  and  open  to  navigation  January  1, 
1897. 

The  dam  is  movable  and  of  the  needle  type.  A  full  description  is 
given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pagois 
2634  ct  Hoq. 

The  dam  was  lowered  for  the  winter  on  November  29,  1903,  and  the 
first  spring  raising  occurred  May  24,  1904. 

During  the  fiscal  year  the  pavmg  which  Had  been  commenced  below 
lock  was  still  further  extended,  but  not  completed;  the  fences  along 
right  of  way  of  Norfolk  and  Western  Railway  were  built,  and  gene- 
ral repairs  were  made  to  dam  and  property. 

The  total  amount  expended  during  the  year  ending  June  30,  1904, 
was  $3,255.68. 

Commercial  statistics  are  included  in  the  report  for  improving  Big 
Sandy  River. 


ALLOTMKNTO. 


July  23.  1897 $2,840.00 

July  23.  1898 3,260.95 

July  19,  1899 3,624.28 

July  18,  1900 3,177.09 


July  10,  1901 $3,658.12 

July  17,  1902 6,076.88 

July  18,  1903 2,677.98 


Mnuettrfrn  of  Ijock  and  Ikim  No.  S,  in  Big  Sandy  River,  West  Virgima  and  Kentucky,  at 

Ixntisa,  Ky.,  for  thefUoal  year  ending  June  SO,  1904* 

Kaised  Mav  16,  190:^ 
Ix)Wore(l  Kovvrober  29,  1903. 
RaitHHi  May  24,  1904. 
L(»were(l  Mav  31,  1904. 
RaiHe<l  June  28,  1904. 
l/:)Wort»d  June  29,  1904. 

Summant  of  exnrndiUire*  for  otterating  and  rare  of  Utck  and  dam  on  Big  Sandy  Rirer, 
}VeM  Virginia  and  Kentucky,  frr  ihefiacat  year  ending  June  SO,  2904' 

i  )ni<v  oxftense^,  Ruperintendencc,  and  contingencieft $460. 00 

UlM>r 2,488.43 

Kx  i>onH€»« 94. 64 

Rt-jMiire 212.61 

Total 3,266.68 
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GG6. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

A  statement  of  the  condition  of  the  river  in  1879,  when  it  wa.s 
turned  over  to  the  United  States  by  the  Commonwealth  of  Kentuclcy, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1898,  pages  2012  et  seq. 

There  are  9  locks  and  dams  of  the  projected  series  of  14  completed 
and  in  operation,  and  Locks  and  Dams  Nos.  10  and  11  under  construc- 
tion. Lock  No.  10  is  located  between  Ford  and  Boonsboro,  l^y-,  176^ 
miles  from  the  mouth,  and  Lock  No.  11  is  located  about  a  mile  and  a 
half  from  College  Hill,  Ky.,  200  miles  from  the  mouth  of  the  river. 

The  locations  and  other  information  pertaining  to  the  completed 
work  of  navigation  will  be  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  2523. 

The  work  accomplished  during  the  fiscal  year  is  given  below: 

Lock  and  Dam  No,  9. — The  construction  of  the  lock  and  fixed  dam 
continued  under  the  contract  with  the  Sheridan-Kirk  Contract  Com- 
pany. The  guide  cribs,  filling  behind  land  wall,  and  lock  gates  were 
finished  last  season.  The  cofferdam  for  the  dam  was  begun  July  12, 
and  the  dam  completed  November  16.  The  first  lockage  was  made 
December  3,  and  tne  work  closed  for  the  season  about  December  24. 
The  paving  back  of  the  land  wall  and  on  top  of  the  g^rd  cribs  and 
some  minor  finishing-up  work  was  done  this  season,  and  the  contract 
completed  at  the  end  of  the  fiscal  year. 

Lock  and  Dam  No,  10, — The  construction  of  this  lock  and  dam, 
including  lockhouses  and  outbuildings,  but  not  including  the  cement, 
was  let  in  one  contract  to  the  Mason  and  Hoge  Company,  of  Frank- 
fort, Ky.  During  the  year  the  concrete  in  the  lock,  approach  walls, 
piers,  and  88  feet  of  the  dam  was  completed,  all  ironwork  delivered, 
the  upper  gates  erected,  and  a  beginning  made  in  the  erection  of  the 
lower  gates.  The  filling  valves  and  machinery  were  placed,  and  other 
miscellaneous  ironwork.  The  excavation  in  the  lock  cofferdam  was 
completed,  and  all  except  about  2,000  yards  of  the  fill  behind  the  land 
wall  placed.  A  small  amount  of  grading  and  riprapping  the  bank 
was  done.     A  begihning  was  made  removmg  the  loi*k  cofferdam. 

The  necessary  cement  was  supplied  by  the  United  States  under  a  con- 
tract with  the  Virginia  Portland  Cement  Company. 

A  survey  to  determine  the  extent  of  the  land  to  be  overflowed  by  the 
pool  was  made. 

Lock  and  Dam  No.  11, — Under  contract  with  Todd  &  Sons,  of  Rich- 
mond, Ky.,  the  lockhouses  and  outhouses  were  completed  in  Decem- 
ber, 1903.  On  September  28,  1903,  a  contract  was  entered  into  with 
H.  E.  Talbott  &  Co.,  of  Dayton,  Ohio,  for  the  material,  except  the 
cement,  and  the  labor  necessary  to  construct  the  lock  and  dam  complete. 
This  contract  was  approved  October  19.  Owing  to  the  lateness  of  the 
season  nothing  was  accomplished  under  this  contract  during  the  season 
of  1903.  This  season  the  contractors  have  assembled  and  erected  a 
very  elaborate  plant,  built  a  mile  of  turnpike  and  two  inclines  to  con- 
nect the  work  with  the  main  road,  assembled  considerable  materials, 
commenced  excavating  for  the  land  wall  and  lock  cofferdam,  and  com- 
menced the  construction  of  the  cofferdam. 
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.A  contract  was  entered  into  with  the  Virginia  Portland  Cement  Com- 
pany, under  date  of  June  9, 1904,  for  furnishing  Portland  cement  for 
the  work. 

The  new  plant  at  No.  11  is  of  wire  cable  way,  in  duplicate,  one  end 
l>eing  worked  in  a  circle  on  wide  railway.  The  contractors  intend 
excavating  and  handling  all  material  in  all  ceases  by  these  cables.  This, 
if  successful,  will  obviate  the  need  for  dredges  and  movable  derricks, 
and  nmst  lie  taken  as  a  good  example  of  the  application  of  the  most 
modern  methods  for  such  work.  The  plant  is  also  above  all  floods, 
and  hence  the  winter  and  spring  rises  do  not  require  removal  or 
replacing,  which  will  save  much  expense.  It  is  much  to  be  desired 
that  this  plant  will  be  a  complete  success.  All  material  for  the  work 
thus  far  has  been  hauled  6  miles  by  road  and  then  up  and  down  a  steep 
hill  by  an  inclined  railway  made  by  the  contractors.  The  cement  is  to 
take  the  same  route. 

The  commercial  statistics  are  given  in  the  report  for  operation  and 
care  of  the  locks  and  dams  on  the  Kentucky  River. 

Money  statement. 

July  1,  1903,  balance  unexpended $650,605.29 

May  1,  1900,  refunded  by  Captain  Warren .75 

May  14,  1904,  received  from  transfer  Engineer  property 916. 75 

651, 5S2. 79 
June*  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       193,139.34 

July  1,  1904,  balance  unexpended 458, 443. 45 

July  1,  1904,  outstanding  liabilities 1,042.78 

July  1, 1904,  balance  available 457,400.67 

July  1,  1901,  amount  covered  by  uncompleted  (X)ntrai*ts 313, 293. 05 

Amount  (estimated )  required  for  (completion  of  existing  project 1, 935, 000. 00 


APPROPRIATIONS. 


March  3, 1879 $100,000.00 

June  14,1880 100,000.00 

March  3,1881 125,000.00 

Augusts,  1882 225,000.00 

Julv5, 1884 250,000.00 

AugUi«t  6, 1886 187, 500. 00 

August  1 1 ,  1888 180. 000. 00 

SepU^mber  19, 1890 180, 000. 00 

July  13,1892 150,000.00 

August  18,1894 125,000.00 

June  3, 1896 60,000.00 

June  3, 1896 83,000.00 

June  4. 1897 200, 000. 00 

Julv  1,1898 350,000.00 

June  6, 1900 75,000.00 

March  3, 1901 150,000.00 

June  28, 1902 200,000.00 

March  3, 1908 200,000.00 


Received  from  Tabor  &  Co- 
gar,  October,  1888 $600.00 

July  13, 1899,  overpayment 
refunded .20 

May  1,  1900,  overpayment 
refunded .75 

Received  from  0*Brien  d; 
Gulden,  March  31,  1893.  6, 000. 00 

March  6, 1903,  received  from 
sale  of  condemned  prop- 
erty    53.10 

May  14, 1904,  received  from 
transifer  of  engineer  prop- 
erty to  Big  Sandy  River.  916. 75 

Amount  received  from  other 
sources  in  previous  years.  84. 22 


Total 2,938,066.02 
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ABSTRACT  OF  CONTRACTS  IN  FORCE  ON  KENTUCKY  RIVER,  KENTUCKY,  DUBIVG  THE  FDCAL 

YEAR  ENDING  JUNE  30,  1904. 

Contrat't  f(jr  constructing  Ijock  and  Dam  No.  9,  Kentucky  Hirer,  Keniucky, 

Name  of  contractor:  Tlie  Sheridan-Kirk  Contract  Company. 

Date  of  approval:  June  12,  1901. 

Date  of  beginning:  July  15,  1901. 

Date  of  expiration:  June  15,  1903.    Extended  to  December  15,  1903. 

[N(>TK.— This  contract  was  modilled.  ^ith  respect  to  construction  of  cofferdams,  by  suppIcmentAPr 
ctmtract  dated  April  21.1903;  approve<l  May  11. 1903.] 


Item. 


Ballast cubic  yard. 

rotTerdam  filling do. . . 

CoiTenlam  timber M  feet  B.  M . 

Concrete cubic  yard. 

I>epo8it do... 

Dnftbolts pound. 

Excavation,  earth cubic  yard . 

Excavation,  rock do . . . 

Embankment do. . . 

Fence  in  place linear  foot. 

Uanling  cement: 

If  delivered  by  rail barrel . 

If  delivered  by  water do. . . 


Contract 
price 
(unit 
rate). 


$1.50 
.W 

35.00 
3.90 
.50 
.031 
.40 
3.00 
.35 
.25 

.07 
.07 


Item. 


Contnu-t 
I     price 
I    (onit 
nte). 


.1. 


Iron  and  steel .pound. 

Ma.tonry cvtblcyard. 

Paving,  if  concrete HquAre  yard . 

Paving,  if  stone do... 

Piles linear  foot. 

Timber  in  permanent  constraction.  M 

feetB.M 

Valves set. 

Winches do... 


50.  (JO 
1.75 
2.75 

42.00 

5oaoo 

100.00 


Contract  for  building  Loci:  and  Ihim  Xo.  10,  etc.,  Kentucky  River,  Kentucky. 

Name  of  contractor:  Mason  &  Hoge  Company. 
Date  of  approval:  June  liO,  1902. 
Date  of  beginning:  August  3,  1902. 
Date  of  expiration:  August  3,  1905. 


Item. 


Contract 
price    „ 
^unit     ! 
rate).    ,| 


Item. 


Ocmtnct 
price 
(unit 
rate). 


Cofferdam  timber M  feetB.M.. 

TimU-r  in  iiermanent  construction,  M 

fwt  B.  M 

Piling linear  foot. . 

C«iffezdani  Ailing cubic  yard.. I 

Embankment do..    ' 

Eanh  t^xi-avation do. . 

R»x*k  excavation do 

IVi<tii do 


135.00  ,  Concrete cable  yard.. 

:!  Riprap do.... 

50.00     Stone  masonry do J 

.40  I  Iron  and  steel pound..' 

.50     -^ 


•i 


fSlW 
1..V 

.W.00 
.05k 
.04 
.15 


Driftbolts '..do..../ 

.35     Fence linear  looc.. 

.40     Dwellings Mch..'  2,500.00 

2.00     Outbuildinpi do....,     150.00 

.40  .  Cisterns do....'     lOO.QO 


O't-Jract  for  fumijihino  ah^ut  L'kOOO  fnirrth  American  Portland  cemeni  (Old  DominUm 
^,n^y,t■i   q/  Foni,  A'y.,  /t  ri.v  in  the  con^nuiion  of  I^ock  and  Dam  No,  10,  Kn^tucky 

K'te^.  Kmtuckfj. 


Name  of  contractor:  Virginia  Portland  Cement  Company. 
I>aie  of  approval:  July  h.  1W2. 
l^Xv  •■■f  Ivginning:  When  oniored. 
l^:e  . 'f  expiration:  Decemlvr  31,  190;>. 


It*'m. 


A-.-r.-.*::  Portlrind  nmont.  iV.,i  iv^minuv.i  br:\nd    13.5iX^  b:irT*'l'*  minimum.  19,500  barreU 
r:ikx.=:^=:  .  «*.e'.iveT^\l  at  Foixl.  Ky.: 

l»t.:'..:r\^i  in  barrxls or  Ita^ir^  ...! ^ barrel. 

?.- ifcit  illowe^l  on  empty  l>ag9  retumo\i pi^rbnip.. 

Completed. 


Contract 
price. 


12.10 
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C&nttadfor  building  t  frame  dwellings,  t  franu  outhouses,  and  t  brick  ciMems  at  the  site 

of  Lock  No.  11,  Kenhickey  River,  Kentucky. 

Name  of  contractor:^  Todd  &  Bona. 
Date  of  approval:  July  11,  1903. 
Date  of  beginning:  August  13,  1903. 
Date  of  expiration:  FeDmary  13,  1904. 


Item. 


2  frame  dwellingn,  'i  frame  outhouses,  and  2  brick  cisterns 


Contract 
price. 


16,100.00 


Completed. 

ChiUract/or  building  Lock  and  Dam  No.  11,  Kentucky  River,  Kentucky. 

Name  of  contractor:  H.  E.  Talbot t  &  Co. 
Date  of  approval:  October  19,  1903. . 
Date  of  beginning:  November  21,  1903. 
Date  of  expiration:  January  1,  1907. 


Item. 


(offtnUm  timber M  feet  B.  M.. 

TimlM*r    in   |ivrmanent    construction. 

linear  f(K)t 

IMlinjr linear  foot.. 

<V>ffenIam  tilling cubic  yard.. 

Embankment do 

Kart  h  excavation do 

Rock  excavation do 

Uepoait do.... 

Concrete do.... 


Contract 
price 
(unit 
rate). 


139.00 

50.00 
.40 
.46 
.40 
.46 

2.50 
.60 

4.06 


Item. 


Armored  concrete,  exclusive  of  steel, 

cubic  yard 

Riprap cubic  yard. 

Rougn  pacing do. . . 

Stone  mason  ry do . . . 

Iron  and  steel. pound. 

Driftbolts do... 

Fence linear  foot. 

TUe  drain do... 


Contract 
price 
(unit 
rate). 


$4.« 

1.70 

1.70 

SO.  00 

.07 

.06 

.80 

.60 


Oontrart  for  furnishing  about  15,000  barrels  American  Portland  cement  ((Xd  Dominion 
brand)  at  Ihrd,  Ky.,  and  Richmond  or  Molterly,  Ky,,  for  use  in  the  completion  of  Lock 
and  Dam  No.  10,  and  in  the  construction  of  Lixk  and  Dam  No.  11,  Kentucky  River^ 
Kentucky, 

Name  of  contractor:  Virginia  Portland  Cement  Company. 

Date  of  approval:  June  28,  1904. 

Dates  of  beginning  and  expiration :  The  cement  must  be  delivered  as  required  in 
lots  of  from  1  to  8  (^arloada  each  within  fifteen  da^  after  receipt  of  order.  If  not 
completed  in  1904,  the  contract  will  cx>ntinue  in  effect  during  season  of  1905. 


Item. 


American  I*ortland  cement.  Old  Dominion  brand  (7,600  barrels  minimum,  22,600  barrels 
maximum,  delivered  at  Ford,  Ky.,  and  Richmond  or  Moberly,  Ky.: 

I*«'IiTered  in  ba^sat  FOrd,  Ky barrel.. 

IK'livered  in  ba^at  Richmond,  Ky do.... 

Delivered  in  bafs at  Moberly,  Ky do.... 

Rebate  allowed  on  empty  bafs  returned perba^.. 


Contract 
price. 


91.87 

1.91 

1.9B 

.10 
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G  G7. 

OPERATING  -VXD  CARE  OF  LfJCKS  AND  DAMS  OX  KEXTUCKY  RIVER, 

KEXTUCKY. 

Information  relating  to  location  of  Locks  and  Dams  Nos.  1  to  8  may 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
Mge  2523.  Reference  is  also  made  to  page  2<J12  et  seq.  of  Annual 
Keport  of  the  Chief  of  Engineers  for  1S98,  in  which  the  condition  of 
Kentucky  River  is  described  in  1879  when  ceded  to  the  United  States 
by  the  Commonwealth  of  Kentucky. 

There  are  nine  locks  and  dams  open  to  navigation  on  the  Kentucky 
River.  The  first  lockage  through  Lock  No.  9  was  made  December  3, 
VMjy,.  This  lock  is  17.4  miles  abave  Lock  No.  8,  and  157.2  miles  from 
the  Ohio  River. 

These  loi^-ks  have  been  in  operation  during  the  fiscal  year,  except  as 
noted  below: 

Lock  Xo.  1 :  26  daye  by  ice,  30  days  submerged  by  freshet  in  Ohio  River.  Tolai 
number  of  <iays,  56.  * 

Lock  Xo.  2:  26  days  by  ice,  4  dayn  submei^eed  by  freshet  in  Ohio  River.  Total 
.numt^er  of  day?,  30. 

Lock  Xo.  3:  2*3  days  by  ice,  4  days  repairs  to  lock  gates.    Total  number  of  days,  90. 

Lock  Xo.  4:  24  days  by  ice.    Total  number  of  days,  24. 

Lock  Xo.  5:  Zi  daVs  bv  ice.    Total  number  of  davs,  23. 

Lock  Xo.  6:  24  days  by  ice.     Total  number  of  days,  24. 

Lock  Xo.  7:  2:i  days  by  ice.    Total  numljer  of  days,  23. 

Lock  Xo.  8:19  days  by  ice.    Total  number  of  days,  19. 

Lock  Xo.  9:  30  days  by  ice.    Total  numl>er  of  days,  30. 

A  depth  of  6  feet  at  pool  stage  exists  at  close  of  year  throughout  the 
improved  portion  of  the  river  except  in  lower  entrance  at  Lock  No.  2, 
where  there  is  5.85  feet,  and  on  the  upper  miter  sill  at  Lock  No.  -k, 
where  there  is  scant  5.6  feet. 

The  highest  stage  of  the  river  was  14.4  feet,  being  the  upper  gauge 
reading  at  Lock  No.  4  on  March  27^  1904,  or  8.8  feet  above  pool  level. 

The  Kentucky  River  is  now  navigable  to  Lock  No.  10,  near  Ford, 
K}'.,  17G  miles  from  the  Ohio  River. 

A  statement  of  the  work  accomplished  during  the  last  fiscal  year  ia 
as  follows: 

I^K'k  jXo.  L — A  concrete  saddle  was  constructed  to  raise  the  crest  of 
dam  1  foot  for  a  distance  of  50  feet  from  the  river  wall  <rf  the  lock; 
34  cubic  yards  of  concrete  were  laid;  80  cubic  yards  of  concrete  were 
placed  in  repairs  to  lower  slope  of  dam;  725  cubic  yards  of  derrick 
stone  were  placed  at  toe  of  dam  and  of  abutment,  to  counteract  the 
effect  of  scour;  310  cubic  yards  of  riprap  were  placed  to  protect  bank 
at  abutment.  Owing  to  repairs  made  elsewhere  on  the  river,  this 
work  was  started  late  in  the  season  and  was  not  completed;  repairs 
were  also  made  to  coping  of  lock  walls  and  to  grounds  and  houses. 

Lfxk  Xo.  2. — Two  hundred  and  ninety  linear  feet  of  down-river 
slope  and  apron  of  this  dam  were  reconstnicted  of  concrete,  completine 
the  work  undertaken  in  1903  and  not  then  finished;  1,698  cubic  yards 
of  concrete  were  used  to  complete  these  repairs;  141  linear  feet  of 
upper  land-approach  wall  extending  immediately  above  lock  wall  was 
renewed  with  concrete,  358  cubic  yards  placed. 

Mr.  John  Short  completed  the  lower  approach  walls  under  an  open- 
market  agreement.    These  are  constructed  with  concrete. 

Lock  No.  J. — ^The  lower  land-approach  wall  was  reconstructed  by 
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Mr.  John  Short,  under  an  open-market  agreement.     This  was  con- 
structed with  concrete. 

Lock  jV»,  4- — The  lower  land-approach  wall,  rotted  by  a^,  has  been 
reuioved^nd  work  of  constructing  isolated  concrete  pier8  with  grillage 
iM  now  in  progress. 

Minor  repaint  to  houses  and  grounds  have  been  made.  Machinery 
nnd  appliances  pertaining  to  operating  and  care,  Kentucky  River,  have 
been  kept  in  8er\'ioeable  condition  ana  varioua  incidental  repairs  have 
been  made  here  by  the  regular  force  to  water  crafts  and  lock  grounds. 

Lock  No.  6. — Minor  repairs  have  been  made  to  screens  of  tilling 
culverts. 

Lcck  No.  8. — Repairs  to  timber-crib  dam  have  been  completed;  346 
cubic  yards  of  derrick  stone  placed  in  lower  step  and  at  toe  of  dam; 
510  cubic  yards  concrete  placed  in  lower  step. 

United  States  dredgen. — Both  dredges  have  been  actively  engaged 
during  the  working  season  in  dredging  and  assisting  in  work  of  recon- 
struction at  Locks  Wos.  1  and  2. 

Dredge  No.  1  has  operated  at  Leestown  bar,  Canoe  Creek  shoal.  Lit- 
tle Benson  bar,  in  lower  entrance,  Lock  No.  9,  assisted  in  reconstruc- 
tion of  approach  walls  and  repairs  to  dams  at  Locks  Nos.  1  and  2,  and 
placed  hacking  to  check  leakage  of  Dam  No.  2. 

Tut«l  number  of  rubic  vanie  excavated 37,900 

Coet  per  cubic  yard...' (0.IW71 

Dredge  No.  2  removed  deposits  from  Locks  Nos.  1  to  8,  inclusive, 
assisted  in  repairs  to  Dam  No.  1;  placed  backing  to  check  leakage  of 
Dams  Nos.  4,  5,  and  6. 

ToIaI  Dumlier  of  cubic  yards  excavated 2S,207 

Ciirt  per  cubic  yard ... ." SO.  IGOl 

The  expense-s  incurred  in  towing  tlie  dredges  by  the  various  tow- 
boatd  acting  as  tenders  are  not  included  in  the  average  cost  per  cubic 
yard,  nor  are  the  wi^h  of  the  crews  charged  while  they  were  assist- 
ing in  reconstruction  work  at  Locks  Nos.  1  and  2. 

The  result  of  the  dredging  operations  have  been  to  maintain  a  good 
navigable  channel  through  all  bars  and  shoals  in  the  slack-water  sys- 
tem of  the  Kentucky  mvcr  formerly  impeding  navigation,  and  the 
lock  pits  and  approaches  have  been  tcept  free  from  deposits  at  low 
staees  of  river. 

The  U.  S.  towboat  Geni,  0.  M.  I^  has  been  employed  during  the 
working  season  of  1903  in  towing  Engineer  Department  water  crafts 
and  in  assisting  in  reconstruction  work;  has  been  since  May  30,  1904, 
undergoing  extensive  repairs  at  Cincinnati,  Ohio. 


July,  1»84 

July,  1886 

...      tl6,000.00 

...         27,61&.00 

33,966.00 

Ai)K.i=t  ■•.  1K1I7 

49.272.11 
511,531.39 

July.  1887 

79,862.14 

Juivai.  isw) 

MaV  M,  \im 

July  17,  V.»y^ 

>■■'■    ■  ■■}l\'^v^v^\ 

.      02 

m,  mi.  24 

72, 3M,  80 

82.284.09 

July  17,  I8»0 

Julylfl,  1891 

Kovember28.  1891 

Z8, 889. 07 
38,331.38 

1,112,60 

11,382.80 

...         38,6ai.62 

109,137.49 

952.00 

19,000.00 

July  1ft,  1892 

Keceivedfromothereourcfn 
in  thi«  and  previous  years 

Total 

July  16,  1894 

July  20, 1896 

...         46,435.28 
69,120.04 

1,196,636.49 
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Summary  of  expenditures  for  operating  and  care  of  lodes  and  dams  on  Kentucky 

Kentucky  J  for  fiscal  year  ending  June  SO,  1904. 

Office  expenses,  superintendence,  and  contingencies ^  $9, 556. 99 

Labor 29,536.51 

Fuel 4,830.00 

Expenses :..     4,053.78 

Repairs 32,606.62 

Total 80,583.90 

The  new  concrete  dam  at  No.  9,  with  18  feet  lift,  liad  its  first  expe- 
rience with  logs  during  the  past  winter..  From  this  we  learned  tnat 
the  "back  lash"  or  ''reaction"  is  to  be  dealt  with  in  such  construc- 
tions. The  effect  seemed  to  be  worse  with  the  gauge  at  18  feet,  when 
logs  were  held  sometimes  as  long  as  thirty  hours,  going  back  to  the 
dam  with  a  savage  blow,  then  diving  and  reappearing,  perhaps  to 
circle,  then  to  repeat  the  attack.  The  ends  of  sucn  logs  were  so  badly 
hammered  that  the  owners  are  not  likelv  to  wish  a  repetition  of  the 
experience  with  valuable  timber,  but  the  effect  on  the  downstream 
face  of  the  dam  at  such  levels  was  marked.  Horizontal  cuts  are  made, 
perhaps  a  foot  deep,  certainly  more  than  6  inches  (the  water  is  not  yet 
low  enough  to  allow  of  exact  measurement),  and  the  greater  part  of  the 
middle  downstream  face  of  the  dam  is  marred.  Also  there  is  a  torn 
space  on  the  lower  crest  for  some  30  feet.  It  is  proposed  to  excavate 
tne  cut  holes  and  put  in  timbers,  with  driftbolts,  to  act  as  cushions, 
for  the  present  at  any  rate.  Perhaps  a  more  gentle  slope,  as  at  Nos. 
1  and  2,  would  lessen  this  trouble.  At  any  rate  nothing  of  this  char- 
acter is  reported  from  either  of  these  two  dams,  both  recently  topped 
with  concrete. 


ABSTRACT    OF    CONTRACTS    IN    FORCB,    OPERATING    AND    CARE    KENTUCKY  RIVEB,    DITRIKQ 

THE  FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Contract  (emergency)  for  furnishing  Portland  cement  for  repairs  on  Kentucky  River, 

Kentucky, 

Name  of  contractor:  Virginia  Portland  Cement  Company. 

Date  of  contract:  August  31,  1908. 

Date  of  approval:  Emergency  contract. 

Date  of  l)eginning  and  date  of  expiration:  To  deliver  100  barrels  within  twenty 
days  after  date  of  contract,  and  carload  lots  every  five  days  thereafter,  until  com- 
pletion of  contract. 


Item. 


Portland  cement,  Old  Dominion  brand  (l.'HK)  Imrrels.  minimum:  3,000  Imrrels,  maximum), 

delivered  free  on  board  cars  at  Frankfort,  Ky.,  in  cotton  b&gn per  barrel.. 

Rebate  allowed  for  empty  bags  returned per  bag. . 


Oontract 
price. 


f2.U 
.10 


Completed. 
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M  BRCIAL   ITJITUITICS. 
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SUdemerd  of  commerce^  in  tonSf  pamng  the  locks  on  Kentucky  River j  Kentucky^  during  the 

calendar  years  1900,  1901,  1902,  and  190S. 


Articles. 


Coal 

Grain 

Salt 

Oil 

Whisky 

Flour 

Sugar 

Molasses 

Cement 

Tobacco 

Hay 

Live  stock 

Lumber  and  timber 

Shingles 

Manufactured  iron 

Produce 

General  and  miscellaneous 

Total 

Number  of  passengers 


1900. 


53.147 

8.391 

768 

49:^ 

1,239 

1,286 

•277 

138 

499 

4,385 

932 

931 

24,697 

934 

290 

5:^4 

14,882 


Lock  No.  1. 

1902.    !     1903.         1900. 


Lock  No.  2. 


1901. 


113,823 
8.900 


55,742 

6,122 

1,074 

543 

1.1*28 

1,264 

287 

123 

355 

4,576 

221 

952 

39.841 

201 

144 

107 

9,505 


122, 185 
7,110 


»1,554 

2,787 

540 

274 

1,128 

1,380 

210 

80 

521 

3,305 

867 

650 

29,212 

111 

115 

118 

8,646 


47,933 

3,985 

501 

358 

1,357 

2,264 

315 

55 

292 

2,902 

1,014 

1,139 

52,443 

184 

208 

106 

10.663 


84.498 
5,075 


125,7'22 
7,822 


1901. 


47,055 

8,170 
566 
280 

1.343 

725 

188 

91 

353 

2.924 
537 
450 
25,174 
343 
418 
236 

6.500 


51.656 

6.493 

824 

378 

1,295 

542 

1-22 

62 

1?2 

3,267 

122 

490 

37,614 

62 

133 

66 

5,219 


95,353 
6,285 


106.517 
3,789 


1902. 


27.825 

2.323 

415 

199 

1,200 

9»l 

157 

69 

338 

1,923 

606 

857 

17.046 

85 

153 

100 

4,125 


57.612 
4,265 


1903. 


43.450 

8.457 

341 

204 

1.849 

1,584 

151 

35 

193 

1,591 

212 

6W 

&2,906 

65 

171 

100 

7,179 


113,674 
5,866 


Articles. 

• 

Lock  No.  3. 

1 
1 

Lock  No.  4. 

1900. 

1901. 

47.026 

6,242 

1,'221 

153 

1,198 

360 

73 

40 

90 

1,209 

123 

194 

35,733 

67 

33 

.       18 

9,981 

1902. 

27.243 

2,704 

286 

104 

1.114 

636 

86 

33 

428 

1.145 

524 

179 

19,000 

46 

197 

102 

3,911 

1903. 

40,850 

3,255 

174 

87 

1.351 

1,040 

70 

19 

367 

614 

162 

400 

51,577 

35 

135 

40 

4,416 

1900. 

1901. 

1902. 

1903. 

Coal 

46.409 

6.877 

443 

176 

1.387 

414 

115 

80 

240 

1,103 

351 

231 

27,783 

138 

268 

66 

4.785 

44.430 

7,645 

345 

186 

1,207 

811 

68 

66 

179 

432 

352 

183 

23,204 

177 

143 

139 

4.938 

42,078 

6,432 

634 

154 

1,106 

321 

44 

39 

100 

396 

116 

79 

36,925 

61 

16 

16 

8,610 

26,467 

2.325 

177 

71 

1.572 

603 

83 

21 

539 

•266 

506 

71 

16,526 

21 

102 

52 

5.366 

42,353 

3,298 

139 

Grain 

Salt 

Oil 

M 

Whisky 

1,303 

Flour 

917 

Sugar 

57 

Molasses 

12 

Cement 

209 

Tobacco  

193 

Hay 

141 

Live  stock 

221 

Lumber  and  timber 

51,866 

Shingles 

31 

Manufactured  iron 

132 

Produce 

31 

General  and  miscellaneous 

4,022 

Total 

90,866 
4,367 

103,761 
1,681 

57,738  1 
3,732 

104,592 
4,773 

64.005 
4,167 

92,131 
1,973 

66,671 
3,864 

104.506 

Number  of  passengers 

4,787 

Article^. 

Lock 

No.  5. 

LockNa6. 

1900. 

1901. 

1902. 

9,605 

2,254 

133 

22 

1,217 

111 

11 

4 

125 

70 

449 

39 

80.346 

13 

33 

50 

1    1.351 

1908. 

10,001 

2,715 

79 

18 

1,290 

167 

16 

8 

43 

158 

147 

183 

106,051 

1900. 

1901. 

1902. 

1908. 

Coal 

13,664 

5.840 

150 

41 

1,622 

60 

11 

13 

70 

273 

143 

74 

95,172 

147 

68 

10 

2.353 

15.392 

4,666 

231 

58 

1.194 

112 

15 

23 

60 

282 

21 

46 

123,757 

21 

8 

4 

1.244 

7,273 

5,445 

69 

27 

1,285 

56 

8 

18 

65 

156 

26 

43 

96,983 

2 

67 

8 

1    1,696 

6,390 

8,764 

166 

64 

985 

85 

11 

17 

85 

170 

10 

56 

124,765 

19 

11 

2 

628 

6,027 

2.849 

68 

9 

1,086 

124 

10 

3 

60 

82 

445 

5 

77,665 

1 

6 

10 

1,058 

4,166 

Grain 

2,726 
81 

Salt 

Oil 

18 

Whisky 

1.286 

Flour 

162 

Sugar 

16 

Molasses 

8 

Cement 

88 

Tobacco 

62 

Hav 

122 

Live  stock 

178 

Lumt>er  and  timber 

114,680 

Shingles 

2 

Manufactured  iron 

118 

10 

6,701 

112 

Produce 

10 

General  and  miscellaneous 

8,240 

119,711 
3,300 

147.1*1 
3,139 

95,833 
2,802 

1  1*26,695 
4,016 

113,192 
3,196 

137,845 
4,017 

67,973 
8,640 

126,881 
4,814 

Number  of  passengers 
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Statement  of  commerce^  in  tons^  piuming  the  locks  on  Kentucky  River ,  Kentucky y  during  the 

calendar  yearn  1900,  1901,  1902,  and  1903. 


Articles. 


C<»1 

Grain 

ShII 

Oil 

Whl>«ky 

Flour 

8iigAr 

Moliuwefi 

Cement 

Tobni'co , 

Hay 

Live  stock 

Lumber  and  timber 

Shingleti 

ManufacturiHl  Iron , 

Produce 

General  and  mlHcvllanc- 


1900. 


0U8 


6.626 

4.786 

100 

18 

1,822 

84 

2 

4 

128 

87 

29 

46 

99.463 

10 

116 

13 

14.784 


ToUl 127,406 

Number  of  pMBengem I    2, 816 


Lock 
1901. 

No.  7. 

Lock  No.  8. 

Lock  and 

Dam  No. 

9.  1903.a 

1902. 

1908. 
»  8M5 

1900. 

163 

6 

21 

3' 

1 

1901. 

1,453 
16 
102 
16 
41 
89 

8 

2 
12 
76 

1 

•26 

140,902 

2 
16 
12 

4,846 

1902. 

1908. 

6,017 

6,027 

1,081 

186 

70 

6 

U 

1.570 

92 

SO 

4 

8 
66 

1 

4,433 

1.967  ;     2.467 

71  1          66 

5            69 

743       1. 197 

66  1        106 

171 

49 

980 

78 

6 

3 

8 
. 

7 

18 

S2            22 
•20  1           11 

6 
4 

io* 

8.023 

96 
10 

88 

6           442  '         1'28 

M            19 

139 
101. 149 

8 
111,795 

93 

129.798 

123,822 
9 

83,369 

40 

19 

2  ,        107 

1 
10 

101 

4 

101 

6 

766 

1.296  '     1.6K4 

670 

883 

2 

136.473 
3,668 

93,101 
2.992 

111,023 
4,462 

8,348 
142 

147.062 
1,854 

113,682 
1,476 

132.286 
3,447 

42 
14 

a  The  flret  boat  paf«ed  th rough  Lock  No.  9,  December  21, 1903. 


LiM  of  boats  plying  the  Kentucky  River,  Kentucky,  during  calendar  year  ending  December 

SI,  1903. 


Name  of  boat. 


Character. 


Genl.  O.  M.  Poe , 

I»earl , 

Falls  City 

(iolden  Gate 

White  Dovf 

Juniata 

Bellevue 

Mlldrwl 

Al  Martin« do 

K.  T.  Hlidt-r ; do 

Relia  Reevi-M I do 

Raymond ! do 

MaryStewHrt do 

Innovator do 

LouImi do 

Vivian do 

Samui'l ' do 

<t  ladyft do 

Minnie do 

....d«i 
....do 


I'nited  States  tow  boat, 
rnltc-d  States  launch.. 

Packet 

....do 

....do 

....do 

Towlioat 

....do 


Blue  Wing 

U)uist> 

John  W.  Tlionm- do 

Charley  Boy  No.  j do 

Kannie do , 

Thnt?  Fricn<li« " do 

I)ov«» do 

(iunther do 

<Mmm|tio!i K«\Mnill  boat. 

Polly ;  PIcaiiureboHt. 

KiU'en do 

Hfury  H do 

Rninona ' do 

WllIamettA do 

Viola do , 

Merry  HnMon do , 

YAwA  RoU-rtji do 

Will  S.  Ilrt vcs do 

Kulalle  . .  ■ do 

Kathennt'  L dfi 


Length. 


Frri. 

146.60 

40.00 

151.67 

131.40 

66.00 

46.00 

lli'S.OO 

116.00 

112.00 

110.00 

lOi.  40 

102.00 

100.00 

100.00 

91.00 

90.00 

80.00 

76.00 

73.00 

62.00 

60.40 

60.00 

frfi.OO 

55.00 

56.00 

47.00 

:M).00 

90.(10 

82.  (10 

80.00 

50.  (10 

71.00 

40.  (N) 

38.00 

32. 00 

:12. 00 

31.00 

31.00 

:«).oo 


Breadth. 

Depth. 

Tonnage. 

Fret. 

PfcL 

84.0 

4.6 

160.00 

8.0 

4.0 

6.00 

36.0 

4.4 

235.00 

30.0 

4.0 

142.00 

14.0 

3.0 

86.00 

18.0 

2.8 

22.00 

■27.0 

3.6 

89.00 

24.0 

3.0 

92.00 

23.0 

4.0 

96.00 

'24.0 

8.6 

92.00 

21.8 

3.4 

68.00 

22.0 

8.0 

67.02 

20.0 

8.2 

91.02 

20.0 

8.0 

62.00 

12.0 

2.6 

24.00 

21.0 

3.8 

7.'>.00 

16.0 

8.0 

48.  UO 

11.0 

2.6 

60.00 

16.0 

2.8 

6:).  00 

11.0 

1.6 

40.00 

9.6 

2.0 

9.00 

12.0 

3.4 

13. 00 

10.6 

2.6 

44.96 

11.0 

2.4 

10.00 

8.0 

2.0 

5.00 

8.0 

1.5 

18.00 

7.0 

3.5 

4.60 

26.0 

4.5 

69.00 

12.0 

2.6 

30.00 

14.0 

2.5 

:v».oo 

14.0 

2.8 

16.00 

12.0 

2.5 

12.00 

8.0 

8.6 

10.00 

7.0 

8.0 

6.00 

8.0 

4.6 

4.00 

6.0 

4.0 

2.00 

8.0 

3.0 

2.00 

6.0 

4.6 

8.00 

7.0 

3.6 

6.00 

aThe  steamer  Al  Martin  sprung  a  leak  iHtvmbcr  12.  19U3.  and  waM  sunk  in  pool  No.  S. 
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List  of  boats  plying  the  Kentucky  River^  Kentucky ^  during  caUndar  year  ending 

SI,  i^05— -Continued. 


Name  of  boat. 

Character. 

Length.  |  Breadth. 

Deptb. 

• 

Tcnmace. 

Rover  

Pleasure  boat 

Feel. 
80.00 
90.00 

Ftet. 
9.0 

MO 

2.0 
2.5 

2.00 

Automatic 

do 

S.QO 

Juanita 

do 

Pomona 

do 

1 

lone 

do 

1 

Dupont 

do 

Beniadotte 

do 

Sarah 

do 

Emma  May 

do 

Monita 

do 

Clara  L 

do 

i 

Helen 

do 

]!      

Shamrock 

do 

Where  no  dimensions  are  given  the  boats  are  small  gasoline  launches. 


List  of  leases  in  force  during  the  fiscal  year  ending  June  SO,  1904,  Kentucky  River,  Kentucky 

Location:  Lock  No.  4. 
Lessee:  Kentucky  River  Mills. 
Dated:  July  10,  1878. 
Expires:  July  10,  1977. 
Annual  rental:  $180. 


GG8. 


PRELIMINARY  EXAMINATION    OF  MUSKINGUM  RIVER,  OHIO,  FROM 

ZANESVILLE  TO  COSHOCTON. 


[Printed  in  Houae  Doc.  No.  241,  Fifty-eighth  Congress,  second 


1 


War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  P,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  repoil,  dated  August  8, 
190'2,  by  Maj.  E.  H.  Kuflfner,  Corps  of  Engineery,  on  preiiroinarv 
examination  of  Muskingum  River  from  Zanesvillc  to  Coshocton,  with 
a  view  of  obtaining  a  navigable  depth  of  6  feet,  ordered  by  the  river 
and  harbor  act  of  June  13,  1902. 

The  object  of  the  proposed  improvement  is  to  extend  the  existing 
slack  water  on  this  stream  up  to  Coshorton,  with  a  view  of  effecting  a 
connection  there  with  the  Ohio  Canal.     Muskingum  River  is  connected 


APPENDIX  O  Q REPORT  OF  UEUT.  OOL.  RUFFNER.   2655 

with  the  Ohio  Canal  by  a  side  cut  at  Dresden,  Ohio,  a  point  between 
Coshocton  and  the  present  head  of  slack- water  navigation  on  the  river, 
and  a  plan  for  extending  slack  water  to  Dresden  was  submitted  to  Con- 
gress m  the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page 
2390.  Under  this  plan  connection  can  be  made  through  the  existing 
side  cut  at  much  less  expense  than  contemplated  by  the  improvement 
now  proposed. 

While  Major  Ruffner  is  not  prepared  to  say  that  the  improvement 
of  the  river  from  Zanesville  to  Coshocton  would  not  produce  adequate 
commercial  results,  he  expresses  the  opinion  that  this  could  be  deter- 
mined by  actual  experience  by  the  less  costly  project  of  extending  nav- 
igation hrst  from  Zanesville  to  Dresden,  ana  that  it  would  be  peirectly 
practicable  and  wise  to  postpone  the  further  extension  to  Coshocton  for 
the  present  Col.  G.  J.  Lydecker,  Corps  of  Engineers,  the  division 
engineer,  concurs  in  his  views. 

The  Board  of  Engineers  for  Rivers  and  Harbors,  which  has  re- 
viewed this  report,  under  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  in  report  of  March  26,  1903,  agrees  with  the  dis- 
trict officer  that  it  is  inadvisable  to  extend  the  improvement  of  the 
Muskingum  River  to  Coshocton,  and  states  that  unless  the  side  cut  be 
deepenea  without  expense  to  the  United  States  no  sufficient  reason 
exists  for  extending  slack-water  improvement  even  as  far  as  Dresden. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  0 en.  ^  Chi^  of  Engineer^^  U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


befobt  of  maj.  e.  h.  buffner,  oobp8  of  bnoinebb& 

Engii^eeb  Office,  United  States  Armt, 

Cincinnati^  Ohio^  August  8^  190S. 

General:  I  have  l)cen  charged  by  circular  with  making  a  prelim- 
inary examination  in  accordance  with  the  act  of  Congress  appi*oved 
June  13,  1902,  of  the  following  locality: 

Ohio— MmikiDsuu)  River  from  Zanesville  to  Coshocton,  with  a  view  to  obtaining 
a  navigable  depth  of  6  feet 

Under  the  provisions  of  the  river  and  harbor  act  of  August  18, 1894, 
an  instrumental  survey  was  made  of  a  part  of  this  distance,  from 
Zanesville  to  Dresden,  15  miles.  (See  Annual  Report  of  the  Cnief  of 
Kngineers  for  1895.  p.  2390.)  From  the  information  ^ined  by  this 
survey,  which  is  full  and  complete,  it  is  ascertained  that  it  will  require 
one  dam  above  Zanesville  to  provide  a  navigable  depth  of  6  feet  lor  a 
distance  of  15  miles  above  zanesville,  and  *that  the  average  width  of 
the  river  below  Dresden  is  450  feet.  It  was  estimated  that  a  lock  and 
dam  could  be  built  for  lfllO,000  which  would  carry  tlie  present  slack- 
water  system  to  Dresden,  to  connect  there  with  the  Ohio  Canal. 
Althougn  this  report  was  made  seven  years  ago,  no  action  seems  to 
have  been  taken  by  Congress  in  the  matter* 
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The  condition  of  the  river  above  Dresden  is  similar  to  that  below. 
Its  width  at  Coshocton  is  but  little  less  than  at  Dresden;  it  is  devoid 
of  rapids  and  the  fall  of  the  low- water  surface  can  not  be  greater  than 
1.5  feet  to  the  mile.  The  bottom  lands  along  the  upper  stretch  of  the 
river  are  wide  and  very  fertile  and  subject  to  overflow  at  a  few  points 
only.  Two  dams  above  Dresden,  similar  in  construction  and  lift  to 
the  one  proposed  below  Dresden,  would  probably  extend  the  6  feet 
of  navigable  depth  to  the  head  of  the  river  through  this  17  miles. 

It  is  quite  safe  to  sav  that  ^220,000  would  cover  the  cost  of  these 
two  additional  locks  and  dams,  and  the  question  then  woidd  be,  whether 
the  commerce  now  on  the  Muskingum  River,  or  possible  commerce, 
would  justify  this  proposed  improvement. 

The  statistics  for  the  Muskingum  River  are  erratic  and  variable. 
There  is  little  or  no  through  commerce.  There  are  a  few  boats  that 
ply  on  one  portion  of  the  river,  and  some  on  another  portion.  The 
upper  locks,  8,  9,  and  10,  show  the  greatest  business,  and  the  central 
locks  show  very  little.  There  is,  so  to  speak,  no  permanent  business 
from  the  Muskingum  River  up  or  down  the* Ohio. 

There  is  inclos^  a  tabulatea  statement  of  the  lockages  at  8,  9,  and 
10  during  the  last  ten  years,  the  only  ones  for  which  this  information 
is  given.  There  is  also  furnished  the  same  information  in  average, 
and  shown  upon  a  chart.  From  this  it  is  seen  that  the  movement  of 
freight  through  this  part  of  the  river  does  not  and  never  did  aggregate 
100,000  tons  tor  a  year — that  it  keeps  about  an  average;  and  by  exam- 
ining the  cost  to  the  United  States  of  a  portion  of  the  Muskingum 
River  in  1901,  it  is  shown  to  be  73  cents  for  each  ton  of  freight  moved 
on  this  river.  It  seems  quite  evident  that  the  Muskingum  River  tra£Bc 
is  neither  productive  nor  increasing.  The  question  then  comes  up. 
Will  it  increase  because  of  the  proposed  improvement  above  Zanes- 
ville  i  The  assistant  engineer  in  charge  reports  that  traflSc  on  the  river 
above  Zanesville,  Ohio,  is  at  present  limited  to  small  pleasure  craft, 
although,  as  a  matter  of  course,  the  pool  is  navigable  and,  if  business 
required  it,  could  be  used  under  any  circumstances  that  made  it  desir- 
able that  freight  to  and  from  Zanesville  should  go  by  river  instead  of 
otherwise.  The  freight  that  goes  down  the  river  originates  in  the 
upper  pool  at  Zanesville,  ana  is  taken  on  and  discharged  from  the 
canal  at  Zanesville.  This  freight  is  varied,  and  is,  in  general,  listed  as 
merchandise,  the  principal  item,  and  sand  and  stone  die  next. 
Although  the  Muskingum  River  in  part  is  fortunate  in  having  good  coal 
on  its  Imnks,  there  is  no  shipment  of  coal,  to  speak  of,  by  the  river — 
less  than  1,000  tons  being  reported  for  either  of  the  latter  two  years. 

The  question  of  the  relation  between  the  river  and  the  Ohio  Canal  is 
an  interesting  one.  At  present  there  are  some  75  boats  operating  on 
that  canal  between  Coshocton  and  Cleveland.  During  the  year  1900  a 
movement  of  some  80,000  tons  or  over  is  reported.  The  total  out- 
going and  incoming  freight  by  railroad  at  Zanesville  is  some  ten  times 
uiis  amount  If  there  were  any  real  reason  for  thinking  tJiat  this 
freight  or  any  part  thereof  would  be  deflected  to  the  river,  some  indi- 
cation should  have  been  exhibited  during  the  past  seven  years,  when 
it  was  constantly  reported  that,  at  a  cost  of  $110,000,  connection  could 
be  made  with  the  Omo  Oanal  and  Zanesville  by  the  building  of  Lock 
Wall. 

"inean  appointed  by  the  Secretary  of  War,  under 
river  and  harbor  act  of  August  18, 1894,  to  make 
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certain  snrveys  and  report  relative  to  a  continuous  canal  connecting 
Lake  Erie  with  the  Onio  Kiver,  estimated  that  the  commerce  in  ore 
and  coal  interchanged  between  the  Liake  and  the  Ohio  would  be  the 
largest  interest  served  by  a  waterway,  and,  in  the  case  of  a  route 
from  Cleveland  to  Marietta,  40  per  cent  would  be  divided  up  into 
stone,  clay  products,  agricultural  products,  and  local  shipments  of 
coal.  But  as  barges  suittt})ly  adapted  to  the  navigation  of  the  lakes 
in  the  ore  and  coal  traffic  could  not  navigate  the  canal  or  river,  the 
l)enefit  of  the  proposed  through  waterway  from  the  Ohio  to  the  lake 
would  be  restricted  to  an  increase  of  the  class  of  freight  now  carried 
over  the  Muskingum  River  and  Ohio  Canal. 

The  cost  of  the  survey  from  Dresden  to  Coshocton  and  preparation 
of  maps  and  estimates  would  be  about  f  2,000. 

At  Dresden  the  Muskingum  Kiver  is  connected  with  the  Ohio  Canal 
by  a  side  cut  2i  miles  in  len^h.  This  canal  runs  from  Portsmouth,  in 
the  Ohio  River^  to  Cleveland,  on  Liake  Erie.  The  pool  of  the  side  cut 
is  at  an  elevation  of  25.6  feet  above  present  low  water  in  the  Mus- 
kingum, which  descent  is  overcome  by  three  locks. 

It  is  quite  evident  that  should  the  project  suggested  in  1895  be  car- 
ried out,  and  Lock  and  Dam  No.  11  be  built,  at  a  cost  of  $110,000, 
experience  would  show  whether  or  not  any  commerce  would  develop 
between  Zanesville  and  the  Ohio  Canal,  and,  therefore,  it  seems  quite 
premature  to  say  that  conditions  would  be  diflferent  by  extending  this 
slack-wuter  navigation  in  the  river  to  Coshocton  at  three  times  this 
expense,  when,  at  present,  there  is  no  sign  anywhere  of  an  increase  in 
the  traffic  on  the  Aluskingum,  or  probability  of  any  in  case  the  connec- 
tion with  the  Ohio  Canal  was  se(*ured. 

For  these  reasons  I  am  constrained  to  say  that  although  I  could  not 
say  that  the  improvement  of  the  Muskingum  River  from  Zanesville 
to  Coshocton  was  not  desirable,  or  would  not  produce  adequate  com- 
mercial results,  I  am  of  the  opinion  that  this  could  be  determined  by 
actual  experience  by  the  lesser  project  of  extending,  first,  the  naviga- 
tion from  Zanesville  to  Dresden,  and  that  it  would  bo  perfectly  prac- 
ticable and  wise  to  postpone  the  further  extension  to  Coshocton,  for 
the  present,  at  any  rate. 

Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 

Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Giij.espie, 

Chief  of  Kugineerfi^  U.  S.  A, 
(Through  the  Division  Engineer.) 

[First  indoncmont] 

Enginekr  Otfick,  U.  S.  Armv,  Central  Divtsioit, 

CiJiclrmatiy  Ohio^  Atigujit  9^  190S, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

I  concur  in  the  views  expressed  by  Major  Uuffner  in  the  concluding 
paragraph  of  the  within  report 

(f.  J.  Lydecker, 
Colofu'lj  Corps  of  Kftgint'tTS^ 
Dirisiofi  iLngijicer^  Cetxtral  Division. 

EKo  1901 167 
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[Second  indoncment.] 

Oijtice  Chief  of  Engineers,  U.  S.  Armt, 

A  wjmt  lo^  lOOS. 

Rojippct fully  referred  to  the  Board  of  Engint^ers  for  Rivers  and 
Harl)oV.s,  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  En^in<»ers,  current  series,  f or  considei'ation  and  recommendation,  a^ 
required  by  section  3  of  the  act  of  June  13,  11>02. 

A.  Mackenzie, 
Acting  Chief  of  JUngineera. 

[Third  indorsement.] 

•  __^ 

Board  of  Engineers  for  Rivers  and  Harbors, 

Wasi/ihujffm,  D.  CI,  2[arch26,  1903. 

Respectfully  returned  to  the  Chief  of  Enjfineers,  United  States  Army. 

The  lk>ard  of  Engineere  for  Rivers  ana  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer,  the  indorsement  of  the 
division  engineer  thereon,  and  several  letters  from  interested  persons. 

The  commerce  now  existing  on  the  Muskingum  River  is  not  sufficient 
to  justify  an  extension  of  the  improvement,  nor  is  it  prolxible  that  any 
increase  would  develop  on  the  river  itself  were  slack  water  carried  to 
Coshocton.  The  only  argument  for  such  an  extension  is  that  a  con- 
nection would  thereby  be  effected  with  the  Ohio  C^nal,  and  a  through 
route  from  Lake  Erie  to  the  Ohio  River  would  thereby  be  created. 

The  depth  in  the  Ohio  Canal  is  only  4  feet,  and  the  existing  com- 
merce near  Coshocton  is  small. 

A  connection  with  the  canal  can  be  made  at  Dresden,  between  Zanes- 
ville  and  Coshocton,  where  a  side  cut  extends  from  the  main  canal  to 
the  Muskingum  River.  This  side  cut  contains  three  locks,  and  has  now 
an  available  depth  of  but  2^^  feet. 

The  Muskingum  River  improvement  formerly  extended  as  far  as 
Dresden,  there  having  been  a  lock  and  dam  above  Zanesville,  which 
was  in  ruins  at  the  time  of  the  transfer  of  the  works  to  the  General 
Government.  A  depth  of  6  feet  to  Dresden  can  bo  restored  by  a 
single  lock  and  dam  at  or  near  Symmes  Creek.  A  survey  for  this 
piirt  of  the  river  was  ordered  in  1894,  and  has  been  before  Congress 
since  1895,  without  favorable  action  by  that  body. 

The  Board  agrees  vrtth  the  district  officer  that  it  is  inadvisable  to 
extend  the  Muskingum  River  improvement  to  Coshocton,  since  the 
only  result  which  could  justify  this  measure  can  be  accomplished  at 
far  less  expense  by  an  extension  to  Dresden,  and  a  deepening  of  the 
side-cut  canal.  The  expense  of  the  work  in  the  canal  should  not  !>o 
at  the  charge  of  the  (xeneitil  Government.  Unless  the  side  cut  !>e 
deepened,  no  sufficient  reason  exists  for  extending  slack- water  improve- 
ment even  as  far  as  Dresden. 

ifor  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Emjineers^ 

Senior  Meinber  I^esenL 
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Q/mmrrriat  rialutia,  Mnthnffum  Jlirrr.  OJiio^         , 


KdtBlxr  of  r-mfM. 


1    n,107 
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H  H  I. 

IMPItrnKMENT  OF  FALIi?  OF  OHK »  RIVER  AT  LOUISVILLE,  KEXTUCKY. 

A  coiiden.'^fd  dt^scription  of  the  original  coDditioiu  outline  of  proj- 
ectrf.  and  references  to  more  detailed  information  will  be  found  on 
pa^e  484  of  this  report. 

Operations  during  the  fiscal  year  were  limited  to  drilling,  blasting, 
and  removing  disrupted  rcK*k  from  that  part  of  the  enlargement  at  the 
head  of  the  l»uisville  and  Portland  Canal,  east  of  the  former  cross 
dam.  On  account  of  high  water  and  ice,  and  the  dredging  plant  lieing 
rec^uired  .s^>  continuoasly  for  canal  work,  onh*  17,571  cubic  yards,  scow 
measure,  disrupted  rock  were  removed  during  the  year.  The  two 
compressor  wrows  worked  f>etween  July  6  and  September  17,  1903, 
and  one  compressor  scow  from  November  2  to  November  13,  1903,  the 
work  done  Ijeing  as  follows: 

Holfew  (lrill«l  i  nmnber 7, 947 

rtoie«  anneal t  linear  feet . .  25,012 

Bliuite  ina^le numbo'. .      "  229 

Hol«4  hlMtPil  i  number 6, 447 

lloleH  hiagteii \  linear  feet . .  23,180 

EzplrxJere  ii«e<l number..     6, 442 

Dynaiuite  uaed poonds. .  10, 352 

K/jek  (iusnipted .cubic  3rmrd8. .     9, 915 

In  removing  the  disrupted  rock^  three  dredges  worked  at  irregular 
intervals  between  July  10  and  December  12,  1903,  removing  17,571 
cubic  yards,  scow  measure,  disrupted  rock. 

During  the  winter  season,  repairs  were  made  to  the  compressor 
scows  and  to  the  steamer  Wave  Rock, 

During  a  thunderstorm  July  11,  1903,  while  the  crew  of  drill  scow 
No.  2  was  drilling  and  loading  holes,  9  of  the  26  loaded  holes,  each 
containing  2  pounds  dynamite,  exploded,  probabh' caused  by  lightning 
striking  the  exploder  wires.  The  scow  was  sunk,  but  was  only  slightly 
injured;  the  crew  was  not  injured. 

The  items  and  quantities  of  work  accomplished,  as  well  as  that 
remaining  to  he  done  on  June  30,  1904,  to  complete  the  enlargement 
at  the  head  of  the  ciinal,  us  proposed  in  the  approved  project,  are  shown 
in  the  following  tabular  statement: 


Itoiiis. 


Earth  excavation cubic  yards. 

I>MN(c*-rcHrk  excavation do. . . 

K«ilid-roek  excavation do. . . 

Kiver  wall,  nrinovul  of do... 

Mawiiiry.  new  iiortii  wall do... 

old  north  wall.  nMitoval  of linear  feet. 

New  wall,  nouth  of  canal cubic  yard8. 

Slofic  revetment.  Hxitli  Mde  of  canal fiquare  yardfl. 

(Nrticrete  dam ciibi<*  yardn. 

(lUidinR  dike  and  crosn  <lani.  removal  of linear  feet. 

Roul6  dam do. . . 

(tuidc  buoy* number. 

Old  wall  and  guanl-Kat*.'  abutment,  removal  of cubic  yards. 


Accomplifihed 
toJune90.19(M. 


422.2ia80 

IS.  681. 86 

262,760.50 

21.753.89 

16,120.50 

3,560.00 

0.00 

0.00 

5.897.60 

3,916.00 

600.00 

5.00 

0.00 


Renudnlng 

to  be  done 

JuiieSM901 


18,86L90 

0.00 

»10,M2.60 

0.00 

0.00 

0.00 

3,801.00 

2,806.00 

0.00 

aoo 

0.00 

0.00 

1,786.00 


n  ( >f  tlx'sc  blants  1'js  wcn>  umkI  in  breakini?  np  pieces  of  ro(>k  too  large  for  dredged  to  handle. 
ft  Alxt  l.'»,.'»:il.M  cubi<r  yanla  disrupted  but  not  removed. 
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No  appropriation  for  the  additional  work  for  Indiana  Chute  recom- 
mended in  the  report  of  a  Board  of  En^neer  Officers,  approved 
December  30, 1901,  has  been  made. 

Money  statement. 

Jnly  1,  19a3,  balance  unexpended $32,962.46 

June  30,  IIKM,  amoont  expended  during  fiscal  year,  for  works  of  iuiprove- 
ment 25,046.71 


July  1,  1904,  balance  unexpended 7,916.76 

July  1,  1904,  outstanding  liabilities 703.61 

July  1,  1904,  balance  available 7,213.14 


Amount  (estimated)  required  for  completion  of  existing  project 657, 669. 79 

Amount  that  can  be  pTX>fitably  expended  in  fiscal  year  ending  June 
30,  1906.  for  works  of  improvement,  in  addition  to  the  balance  unex- 

pendetl  July  1.  1904 350,000.00 

Subuiitted  in  oomplianoe  with  requirements  of  simdry  civil  act  of  Jnne 
4,  1897. 


▲PPROPRIATION8. 

Enlargement  at  head  of  canal  and  of  basin  at  locks: 

July  5,  1884 $300,000 

Augusts,  1886 160.000 

August  11,  1888 160,000 

September  19,  1890.. 60.000 

July  13,  1892 60,000 

August  18, 1894 60,000 

$780,000 

Appropriations  for  improving  Falls  of  Ohio  River  and  Indiana 

Chute,  Falls  of  Ohio  River: 

June  3,  1896 10,000 

June  4,  1897 360.000 

July  1,  1898 152,250 

March  3,  1899 16,000 

Jnne  13, 1902 41,000 

668,260 

Allotments  for  Indiana  Chute  from  appropriations  for  improving 

Ohio  River: 

Julvl4,  1880 10,000 

March  3,  1881 50,000 

August  2,  1882 35,000 

July  6, 1884 10,000 

August  6,  1886 20.000 

August  11, 1888 15,000 

140, 000 

Appropriations  for  work  on  Indiana  Chute: 

September  19.  1890 25,000 

July  13, 1892 , :V>.000 

August  18, 1894 20.000 

80,000 

Total 1,568,260 


OOMICKRCIAL  8TATISTIC8. 


Comroerdal  statistics  are  given  in  the  report  for  oiierating  and  care  of  the  Lonia- 
ville  and  Portland  Canal. 
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H   H  2. 

OPEBATIXG  AND  CARE  OF  LOUISVILLE  AND  PORTLAND  CANAI^ 

KENTUCKY. 

Description  of  original  condition  and  references  to  former  reports, 
documents,  etc.,  will  be  fomid  on  p^^  489  of  this  report. 

The  project  and  estimate  for  the  fiscal  year  ending  June  30,  1904, 
approved  July  24,  19r»3,  provided  as  follows: 

It  is  proposed  to  oi)erate  the  canal  and  locks  and  to  make  such  repairs 
as  may  from  time  to  time  become  necessary  to  maiatain  them  in  good 
navigable  condition:  to  operate  the  dredging  outfit  as  needed  in  clear- 
ing the  canal  and  locks  of  deposit,  etc.,  brought  into  them  by  high 
wat4»r:  to  make  such  repairs  to  the  towboat,  dredges,  buildings,  walls, 
slopes,  paving,  roadways,  bridges,  fences,  and  other  Government  prop- 
erty as  are  necessary  to  maintain  them  in  good  serWceable  condition. 

Under  this  project  and  the  estimate  submitted  therewith,  the  opera- 
tions during  trie  tiscal  year,  in  addition  to  the  usual  work  of  passing 
traffic  and  ordinary  current  repairs  incident  to  care  and  preservation, 
were  as  follows: 

From  the  canal  and  entrances  thereto  and  from  the  lock  chambers 
there  were  dredg(»d  during  the  year  161,920  cubic  yards  mud;  and  in 
addition  there  were  dredged  for  the  city  of  Louisville  and  for  the 
Byrne  &  Sfwed  Coal  Company,  at  their  expense,  17,770  cubic  yards 
nmd,  ^245.63  for  the  use  of  plant  being  collected  from  the  latter  com- 
pany and  deposited  to  the  credit  of  the  Treasurer  of  the  United  States. 
The  dredges  also  removed  from  the  channel  below  the  locks 3, 57u cubic 
yards,  scow  measure,  disrupted  rock.  The  two  drill  scows  working  in 
the  channel  below  the  locks  disrupted  2,636.9  cubic  yards  rock,  meas- 
ured in  place.  A  new  blacksmith  shop  was  constructed  bv  contracts. 
The  slope  revetment  at  Ninth  street  was  done  by  hired  labor.  The 
lK>iier  and  engine  house  on  south  side  of  locks  at  the  middle  gates, 
which  was  Imdly  damaged  by  fire  on  November  20, 1903,  was  repaired. 
On  September  13,  1903,  in  raising  and  lowering  the  automatic  gate, 
all  the  hold-down  bolts  of  the  lower  leaf,  two  of  the  adjoining  hinges, 
one  section  of  hollow  quoin,  and  fifteen  of  the  sixteen  hinges  at  the 
ap(»x  were  broken.  The  repairs  made  necessary  by  this  accident  are 
practically  complete. 

The  details  of  the  various  items  of  work  done  during  the  fiscal  year 
are  set  forth  in  the  report  of  Mr.  J.  H.  Casey,  assistant  engineer, 
appended  hereto. 

Following  are  the  statements  of  expenditures,  collections,  etc.,  for 
the  year,  together  with  a  comparative  statement  of  traflSc  and  com- 
merce passing  Louisville,  Ky.,  from  1877  to  June  30,  1904: 

Summary  of  expenditures  on  account  of  operating  and  care  of  I^uismtle  and  Portland 
Canatf  fucal  year  liH)4i  showing  general  items  and  amount  expended  under  each 
heading. 


Iti'in. 


Serricefl 

SupplieK 

Materialfl 

ICiicellaneous. 

ToUl.... 


~^ 


Amoant. 


162,866.88 

6,225.06 

17,141.78 

396.44 


86»U«.U 
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coLucnom. 

IMS. 

Ang.    6.  Loaiiville  and  EvaiiBTiUe  Packet  Company,  for ose  of  diy  dock 184.69 

Oct   19.  Speed  EleT»tor  Company,  for  rent  o(  land 126.00 

Nov.  28.  Louiflville  and  Evaneville  Packet  Company,  for  use  of  dry  dock 66.42 

Dec.    fl.  OhioRiverSandCoropany,  foruseof  dry  dock 55,83 

Dec.  16.  W.  F.  Nugent  ft  Bro.,  f or  nse  of  dry  do(^ 36.26 

1904. 

Jan.    4.  Loaisville  Cement  Com|«uy,  for  rent  of  land 30.00 

Jan.  13.  Union  Cement  and  Lime  Company,  for  rent  of  land 5.00 

Mar.    4.  I«uiavil1e  and  Evamville  I^uiket  Company,  for  use  of  dry  diH'k R6. 26 

Mar.  24.  S{)eed  Elevator  Company,  (or  rent  of  land ll^'i.OO 

May  Id.  Byrne  &  Speed  Coal  Company,  (or  use  of  dredging  plant 24.^.63 

ToUl WH.97 

3  t))e  credit  of  tiie  Trfsisitrer  uf  the 


APMIOPRIATIONS   AKD   AI-LOTMKNTS. 


A(4of  March  8,  1881 M0,662.91 

AttotToenti. 

(Fraa  act  of  Muish  3, 1881.] 

Flacal  Tiw—  I  Fiacal  veai^ 

1882 (34,106.66            1884 $53,189.18 

1883 61,333.14  |          1886 4.872.02 

I  From  ut  ol  JniT  A,  I8M.) 

,  1««4 f(!7,496.56     NcveniUT 27,  ISIH fl, 600.00 

Answt 3.  IftK-n !'!, 480.00     Jiilv  11,  IW."* n'i.M8.28 

July  28.  188(1 sy,320.00     JnlV  L'K,  IS96 I2:!.716.05 

July  2,  1887 77,806.00     .[iilV  2,1,  1397 67,311.47 

Jiilv  13,  18K« !l^i,4.'>6.79     .liilv   1.'.,  1398 112,081.71 

July  2(1,  ISWi M,744.00     .liilv   1i',  1399 7K.422.89 

Jnly  IK,  I««) .'>.-.,648.88     J.ilV  IS,  1900 7H,51».05 

Julv  17,  lUttl :k,769.38     JuIv  17.1901 10H,560.20 

July  20,  1WI2 1  2.176.94     .l.ily  :«',  1902 118,732.34 

Julv  1.1,  lMt3 77.lfi8.68     July  34.  1903 4:(,484.66 

September  9,  1 8»;i 2.000.00  

July  11,1894 114,628.08               ToUl 1,962,112.87 


IHERTIAL  SrATIBTKS. 


K1»<l  n(  >'nft. 

iKaniber. 

T..„„. 

1 

Total  nniiiberof  lookagea  durinft  tlii'  ]«><(  RhvI  year,  2,329. 
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Statement  of  traffic  through  the  open  river  cfiannel  over  the  Falls  of  (he  Ohio  Rher  ai  LouU' 

viUe,  Ky.y  from  Jnhj  i,  1903 ^  to  June  SO^  1904. 


Kind  of  craft. 


Fusenger  boatp 

Towboato 

Government  boat« 

Coal  boats  and  barKos 

Small  craft 

fiaftfl 

Total 


Number  J  Tonnage. 


fn\ 

38.0t» 

471  1 

67,fi33 

10 

hn 

821 

896,140 

10 

4M 

1    .. 

1.800  1 

4I2,8('< 

Statement  of  commerce  through  the  Louimlie  and  Pwtland  Caned  from  July  /,  190S,  to 

June  SO,  1904. 


ArtU'les. 


Quantity. 


Coal  .... 

Com 

Wheat.. 

Salt 

Oil 

Whisky . 
Flour . . . 
8uKHr . . . 
Moln'*j<t*'. 
Cfment . 
Toh«icc«» 
Cotton  . . 
Hay  .... 


l,210,316i 
1.2B3I 
2,9881 

1,6781 
29di 
6401 
2221 
806 

1,440 
113 

7,6&9| 


Articles. 


Quantity. 


Straw 

Cattle 

Sheep  and  swine 

Horaefland  mules 

Lumber 

Staves  and  shingles 

Steel  rails 

Iron  ore  and  manufactured  inm 

Produce 

Miscellaneous 

ToUl 


TomM. 

xmk 

l,t4» 

l.fi«l 

S77i 

41,716i 

6,686 

2,077 

80.01! 


1.848,8711 


Number  of  ]>as»eiiger8,  14,305. 


Through  open  river  channeL 


.\rtlrU»s. 


Quantity. 


I  TbiM. 

Goal 498,807 

Com  and  wheat 3S2J 

Salt '  175 

Oil 1921 

Whisky 160 

Flour I  1074 

Sugar  and  mola*>0'* 168* 

Cement '  188| 

Tobacco I  8241 

Cotton as| 


Artiolcft, 


Hay  and  straw 

Stock 

Lumber 

Staves  and  bhinglcK 

Steel  rails 

Iron  ore  and  manufactured  irtin 

Produce 

Miscellaneou9 


I 


Total 


Qinuitltj. 


ii«8n| 
1 

14,880 
%9»4 


542, 0161 
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Oon^vmiMMaltmeatoftraffieandoommtne,  LoamHU,  Ky. 


VU  LonteTllU  ud  Pontud  OtML 

Vi« 

open  ilT»r. 

PiK>iyeu 

nuwn 
bokU. 

Tow- 
IxmU. 

0<«1 

'a' 

bUBBi. 

MIxoal 

TcML 

P«»en 

boau. 

bwu. 

Co»l 

ho«t» 

Inntc 

ToUi. 

•sr 

«r, 

3» 

IM 

MH 

S 

i-S 

mi 

•' 

VI*  Luulnlll*  and  Portland  O 


rAMi 

M.T97 


M>.7« 


US.  as 


7.  too 

BO,™ 
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repobt  of  mb.  j.  h.  casey,  a8bistamt  knoinxkr. 

United  States  Engineer  Oitigb, 
Louisville  and  Portland  Canal^ 

Louimile,  Ky.,  July  7,  1904, 

Captain:  I  have  the  honor  to  sabmit  the  following  report  of  operationa  for  oper^ 
ating  and  care  of  Ix>ui8ville  and  Portland  Canal,  donng  the  fiscal  year  ending  Jane 
30,  1904: 

The  canal  was  oj[)en  to  navigation  daring  the  year  325  da3r8,  and  doeed  41  days: 
2  days  in  September,  1903,  on  account  of  accident  to  automatic  gate;  15  da3n3  in  Jan- 
uary, 15  days  in  March,  and  9  dayn  in  April,  1904,  on  account  cS  ice  and  high  water. 

From  December  14  to  31,  inclusive,  navigation  was  suspended  on  account  of  ice  in 
the  river.  The  canal  was  use<i  by  our  floating  plant  and  private  boats  as  an  ice 
harbor. 

The  highest  stage  of  water  occurred  March  28,  1904,  when  the  upper  gauge  read 
22.9,  and  the  lower  gauge  48.4;  the  lowest  stage  was  on  December  20, 1903,  the  upper 
gauge  reading  2.8,  and  the  lower  gauge  4.2  feet. 

Tne  Boul6  dam  at  head  of  canal  was  raised  Mav  24  and  25,  and  June  13  and  14, 
1904,  and  lowered  December  15,  1903,  and  May  31,  1904. 

The  Kentucky  Chute  dam  was  raised  between  August  14  and  21,  September  19  and 
21,  and  November  6,  1903;  was  lowered  September  4,  October  15,  and  November  19, 
1903. 

The  lock  force  operated  lock  gates,  mowed  grass  from  slopes  and  ^unds,  painted 
smoke  stacks,  grouted  revetment  south  side  of  locks,  assisted  in  putting  in  temporary 
dam  at  Fourteenth  street,  washed  mud  from  walls,  revetments  and  lockeiudne  nouses 
after  each  high  water,  and  made  the  necessary  repairs  to  gates,  chains,  and  machinery, 
used  in  operating  the  lock  gates.  Operated  automatic  gate  127  hours  during  July* 
August,  and  September,  1903;  closed  guard  gates  March  8  and  26,  and  opeuM  them 
March  14  and  April  4,  1904. 

The  regular  employees  in  the  carpenter,  blacksmith,  and  machine  shops  made  the 
necessary  repairs  to  towboat,  dredjjes,  barges,  etc.,  and  repaired  office  boat  for  ose 
on  Waba^'h  Kiver;  also  made  repairs  September,  1903,  and  April,  1904,  to  propeller 
blade  and  gasoline  engine  for  launch  Pearl  used  on  Kentucky  River. 


T0WB0AT8  AND   DREDGES. 

The  towboat  Afajor  Mackenzie  towed  scows,  etc.,  for  dredges  while  working  in  the 
canal,  the  channel  below  locks  and  at  head  of  (*ana]  for  Falls  of  Ohio  River  was  laid 
ui)  on  account  of  ice  and  high  water  38  days,  and  on  account  of  repairs  and  replacing 
old  steam  drum  98  days;  26  days  of  this  time  was  caused  by  the  failure  of  the  Henry 
Vogt  Machine  Company  to  complete  their  work  on  the  new  steam  drum  within  the 
required  time.  Night  work  was  continued  from  July  1  to  25,  August  17  to  December 
13,  1903,  and  from  April  11  to  June  30,  1904. 

The  towboat  Col.  O.  L.  GUleapiey  was  laid  up  in  the  lock  basin  and  out  of  commis- 
sion the  greater  part  of  the  year.  From  September  10  to  December  14  she  worked 
in  ]}lace  of  the  Major  Mackenzie  while  the  latter  was  receiving  a  new  steam  drum. 
On  February  25,  1904,  left  for  Green  and  Wabash  rivers,  and  returned  March  11, 
1904,  in  tow  with  office  boat  and  barge. 

Dredge  LouisvUle  No.  1  was  employed  during  the  year  dredging  mud  in  canal  eest 
and  west  of  guard  gates,  disrupted  rock  from  channel  below  locks,  and  at  head  of 
canal  for  Falls  of  Ohio  River;  August  17  to  24,  dred^red  in  front  of  city  wharf  between 
Fin>t  and  Fourth  streets,  and  May  4  to  6,  dredged  in  canal  basin  used  by  Byrne 
and  Speed  Coal  Company  near  F()urt<.*enth  street.  Was  laid  up  28  days  on  account 
of  repairs  and  56  davs  on  account  of  ice  and  high  water.  Night  work  was  continued 
from  July  1  to  December  13,  1903,  and  April  ll  to  June  30,  1904. 

Cubic 


Mud  dre<lged  from  canal 67,206 

Mud  dredged  from  ba-^in  used  by  Byrne  and  Si>ee<l  Coal  Company 3, 375 

Mud  dredged  from  city  wharf 1 6,410 

Rock  dredgini  from  channel  below  locks 1, 670 

Total 78,750 

Dreilge  iMuifrilU  Xo.  2  dredged  in  canal  east  and  west  of  guard  gates,  front  of  city 
wharf  betwet»n  Firpt  and  Fourth  streets,  at  head  of  canal  for  Falls  of  Ohio  River,  and 
in  channel  lx»low  locks.     Was  laid  up  on  account  of  repairs  11  days,  65  days  on 
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acoonnt  of  ioe  and  high  water,  and  5  days  in  raising  and  lowering  Boal6  dam.    On 
April  20  commenced  working  at  night,  continuing  to  June  25. 

Cubic  yaidi. 

Mud  dredged  from  canal 40,740 

Mud  removed  from  in  front  of  city  wharf 1, 400 

Disrupted  rock  removed  from  channel  below  locks 146 

Total 42,285 

Dredge  Wabash  removed  mud  from  canal  east  and  west  of  guard  gates,  from  front 

of  city  wharf  between  First  and  Fourth  streets,  basin  used  bv  Byrne  ana  8peed  Coal 

Company  at  Fourteenth  street,  rock  from  ciiannel  below  Iocks,  and  at  head  of  canal 

for  i^ails  of  Ohio  River.    Was  laid  up  on  account  of  repairs  24  days  and  on  account 

of  ice  and  high  water  78  days;  during  this  time  the  boat  crew  put  in  check  poets  and 

filled  up  washouts  on  the  south  side  of  the  canal  between  Fifteenth  and  Eighteenth 

streets,  and  cleaned  up  yard  at  Fourteenth  street  warehouse. 

Cubic  yards. 

Mud  dredged  from  canal 58,885 

Mud  dredged,  basin  used  by  Byrne  and  Speed  Coal  ComiMui y 2, 375 

Mud  dredged  in  front  of  city  wharf .* 4,200 

Disrupted  rock  dredged  from  channel  below  locks 1, 755 

Total 62,215 

RKPAIRS. 

Towboat  Jfq^  Maekenne:  Rebuilt  furnace  and  put  in  new  cast-iron  fire  liners; 
repaired  bulkhead  and  ngeii^;  built  new  bulkhead  in  officer's  cabin;  made  and  put 
in  new  pillow  blocks  and  rocker  shafts  for  main  enffines;  replaced  old  steam  drum 
with  new  one;  repaired  ridge  pole  over  boilers  and  braced  same,  and  made  minor 
repairs  to  wheel  and  rudders. 

Towboat  Ooi,  G.  L,  Gillespie:  Painted  exterior  of  boat;  overhauled  and  covered 
steam  pipes;  repaired  wheel  and  roof  and  made  new  smokestacks  to  replace  old  ones. 

Drenge  Louunille  No,  1:  Made  and  put  on  one  new  dipper  handle  and  one  spud  to 
replace  old  ones;  re]iaire<l  dip|)er,  spud  frictions,  swinging  and  backing  drum  shafts, 
and  backing  drum;  rolled  flues  in  noiler,  put  on  new  rear  spud  shaft;  made  new 
knee  fendem,  fitteil  uj)  new  backing  drum,  and  repaired  plate  at  heel  of  crane. 

Dredge  IxntisriUr  Ao.  f:  Made  new  flat  boat  to  replace  old  one;  repaired  exhaust 
pipes,  put  in  new  decking,  l)eani9,  gunwales,  and  cylinder  timbers  and  new  comer 
irons;  made  and  put  on  one  new  dipper  handle  and  one  spud;  put  new  timbers  under 
swinging  ensine  and  made  necessary  repairs  to  machinery  as  required. 

Dredge  Wabash:  Made  two  new  dipper  handles  and  one  spud;  fitted  up  new  shaft- 
ing and  gears  for  swinging  engine  ana  straightened  old  ones;  repaired  hoisting  drum, 
crane,  ca]istan  engine,  and  engine  bed;  fitted  up  sheaves  to  operate  the  b<mt  with 
wire  rope  in  place  of  chain,  and  put  in  new  c}rlinder  timbers. 

Canal,  shops,  etc.:  Repaired  broken  places  in  concrete  dam  at  head  of  canal,  using 
9.3  cubic  yards  concrete  and  10.57  cubic  yards  top  surfacing  (ffranitoid).  Put  in  new 
3)-inch  shaftinff  in  tunnels  at  locks  for  operating  north  ana  south  gates;  repaired 
north  canal  wall  at  Varble  Chute;  roofe  of  stable,  scale  house,  and  coal  elevator,  and 
replace<l  roof  blown  from  lower  lock  engine  house  December  25,  1903;  replaced  old 
bridge  log  at  Kighteenth  Street  Bri<lge  and  repaired  paving  to  approach  of  bridge; 
relaid  sidewalks  about  canal  office,  made  new  boxes  for  steam  pipes  at  locks,  repaired 
decking  on  upper  and  middle  lock  gates,  and  calked  deck  of  the  small  towboat  Wave 
RoeL 

On  November  20,  6.30  p.  m.,  fire  broke  out  in  the  south-middle  lock  engine  house 
and  detttntyeii  the  sheetinff,  purlinn,  ctirrugated  iron  roof,  and  all  the  doors  and 
windows  liefnre  the  fire  could  oe  (controlled.  To  repair  the  building  it  was  necessary 
to  remove  the  two  end  stone  gables  and  a  portion  ol  the  walls  where  the  stones  had 
been  crack e<l  by  the  intense  heat.  The  8tone  and  carfM^nter  work  was  done  by  hired 
lalK)r,  and  the  renewal  of  the  corrugated  iron  rcM>f  was  done  under  an  agreement 
with  Messrx.  J.  H.  Wagner  A  Sons,  Ix>uiBville,  Ky. 

Re]iaired  hog-chain  braces  and  Htiff  legs  on  derrick  boat,  shutters  for  Boul^  and 
Kentucky  Chute  dams,  and  bents  and  shutters  for  movable  dam  in  Indiana  Chute. 

When  repaire  wert*  needeil  to  w-ows.  barges,  etc.,  thev  were  placed  in  the  canal 
dry  d<K'k,  where  the  work  of  renewing  old  timl)erR  and  caiking  boats  was  done.  The 
roadways  about  sh(»iN4  were  kept  in  repair  by  spreading  broken  stone  and  screenings 
on  them  when  needed. 
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RXTBA  LABOR. 

A  small  force  of  laborers  was  employed  daring  the  year  in  keeping  fn^onds  dean 
about  the  shope,  cutting  gras»  from  slopes  and  grounds  abont  the  canal,  dockiiif^ 
boats,  and  watching  and  caring  for  the  floating  plant;  made  screens  for  towboat 
CoL  G.  L,  Gillespie,  temporary  quarters  for  men  employed  on  locks  daring  repairs  to 
the  damaged  lock  engine  house;  built  wire  fence,  graded  and  sodded  aroond  nev 
buildings,  put  in  new  sewer  connection  from  canal  oflice,  removed  loose  rock  from 
canal  slopes  and  placed  them  behind  the  wall  at  Fourteenth  street,  dismantled  old 
derrick  boat,  made  pike  poles  for  locks  and  boats,  renumliered  stations  alons  canal 
wall,  put  up  new  window  guards  in  blacksmith  shop,  cut  down  and  burned  old  dead 
trees  along  north  canal  slope. 

On  September  13,  1903,  the  automatic  gate  was  lowered  at  9.15  a.  m.,  and  npoo 
trying  to  raise  the  gate  for  passage  of  a  vessel  through  the  canal,  it  was  found  that 
the  gate  would  not  move.  Two  three-fourths  inch  chains  with  ratchet  screws  were 
fastened  to  the  apex  of  the  gate,  one  at  each  end,  the  valves  for  raising  the  ^ate 
closed,  and  the  apex  of  the  gate  raised  to  the  surface  of  the  water,  when  it  raised 
from  the  hollow  quoin  and  moved  forward  the  length  of  the  upper  folding  lead 
and  sank  to  the  bottom.  On  examination  it  was  found  that  all  the  hold-^own 
bolts  and  two  adjoining  hinges,  hollow  quoin  and  fifteen  of  the  sixteen  hinges  at  the 
apex  of  the  gate  were  broken.  The  break  in  the  hollow  quoin,  adjoining  hinge,  and 
hold-down  bolts  were  evidently  caused  by  a  small  piece  of  metal  lodging  between  tibe 
base  of  the  hollow  quoin  and  the  lower  part  of  the  gate.  The  marks  made  by  the 
compressed  metal  on  the  hinge  and  hollow  quoin  were  ver^  plain.  The  metal  acted 
as  a  fulcrum  and  the  great  leverage  produced  by  the  weight  of  the  gate  on  being 
lowered  ripped  off  the  ho\X&.  All  of  the  fractures  were  apparently  of  the  same  age 
and  of  recent  date.  The  hinges  at  the  apex  were  wrenched  on  as  the  main  leaf 
moved  forward  from  the  hollow  quoins.  The  gate  has  been  used  since  1896  at  all 
stages  below  9  feet,  canal  gauge;  at  the  time  of  the  accident  the  gau^  read  3.9. 

To  close  the  guard  gates  of  the  old  locks  where  the  automatic  is  located,  it  was 
necessary  to  build  a  dam  across  the  canal,  which  was  placed  near  Fourteenth  street 
warehouse.  The  temporary  dam  used  was  the  old  one  formerly  used  on  the  Indiana 
Chnte.  Work  was  commenced  on  the  dam  at  10  a.  m.,  and  completed  at  10  P*  ul; 
a  few  minutes  later  two  sections  of  the  dam  slipped  forward  about  8  feet.  Work 
was  resumed  the  next  morning,  and  by  11.30  a.  m.  the  guard  gates  were  closed,  after 
which  the  temporary  dam  was  removed,  and  by  1  p.  m.  the  canal  was  reopened  to 
navigation. 

MISCELLANEOUS,  SUPPLIES,  ETC. 

Under  this  heading  coal  was  purchased  for  locks  and  boats  and  unloaded  into  the 
coal  elevator;  also  necessary  supplies  purchased  for  use  in  shops,  on  boats,  loc^  etc. 

NEW  BLACKSMITH  SHOP. 

On  July  23,  1903,  a  contract  was  entered  into  with  Mr.  Jacob  Bomstein  for  fur- 
nishing all  lalx)r  and  material  and,  beginning  with  the  base  course  of  the  building,  to 
construct  one  brick  blacksmith  shop  with  stone  trimmings,  as  required  by  the  speci- 
fications and  drawings  dated  April,  1903,  for  the  sum  of  $8,629,  the  excavation  for 
foundation  and  placing  of  concrete  foundation  to  receive  the  base  course  to  be  done 
by  the  United  States. 

In  June,  of  last  year  all  of  the  excavating  for  foundation  was  completed  ready  to 
receive  the  concrete.  From  July  1  to  7,  carpenters  and  laborers  made  forms,  mixed 
and  placed  103  cubic  yards  concrete  in  foundation,  and  graded  and  filled  earth 
behind  foundation.  The  contractor  beean  delivering  stone  July  22,  and  on  the  23d 
commenced  setting  the  base  course,  ana  completed  same  on  July  30.  On  November 
18,  1903,  the  contract  work  was  completed  and  the  building  accepted,  it  conforming 
to  all  the  requirements  of  the  specifications.  New  smokestacks  were  put  up,  steam 
and  blast  pipes  fitted  up  for  the  forges,  new  racks  and  bins  were  made  for  tools,  and 
the  building  occupied  in  December,  1903. 

Contract  price $8, 629. 00 

Labor 374.60 

Material 159.68 

SLOPE  REVETMENT  AT  NINTH   STREET. 

The  work  done  under  this  heading  was  for  the  protection  of  foundation  of  the 
canal  branch  oflSce  and  adjoining  slope  at  foot  of  Ninth  street    During  each  period 
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of  high  water  the  alopee  were  exposed  and  undermined  by  the  action  of  the  waves. 
On  September  23,  three  stonecutters  began  dresBing  8tone,  which  had  been  gathered 
from  tne  canal  bankn,  for  the  revetment  and  PtepR.  The  revetment  consists  of  rec- 
tanpilar  limestone  blocks  laid  in  continuous  uniform  courses  5  inches  to  8  inches  in 
width,  10  inches  to  18  inches  in  length,  and  about  10  inches  in  depth,  laid  on  a  6-inch 
IxhI  of  gravel.  The  walk  way  laid  on  top  of  slope  to  the  west  line  of  Ninth  street, 
distance  about  27  feet,  was  made  of  natural  cement  concrete  6  inches  thick  and 
covered  with  2  inches  of  Portland  cement.  The  walk  at  the  foot  of  the  stone  steps 
was  made  of  natural  cement  concrete  12  inches  thick. 
The  following  are  the  quantities  of  work  done: 

Earth  removed  from  slopes cubic  yards. .        48 

Natural  cement  concrete  whh\ '.do 35. 9 

Portland  cement  pavement  laid square  yanlM. .     12. 3 

Broken  stone  used cubic  yanls. .  16. 63 

Dry  retaining  wall  built do 3. 2 

Sand  used do 18 

Gravel  used t\o 40. 53 

I*avement  laid  on  slope squart*  yanls. .      130 

Portland  cement  used iuirn^ls. .  5 

Natural  cement  used do 27 

Cost, 

Ubor $343.83 

Material 117.73 

Total 461.56 

SSMOVING   DIHRUPTRD   ROCK,  CHANNEL  BELOW   LOCKS. 

Drill  scow  No.  1  began  drilling  September  2  and  drill  scow  No,  e  September  22, 
continuing  to  October  16,  when,  on  account  of  a  rise  in  the  river,  work  was  tempo- 
rarily suspended.  Resumed  work  of  drilling  Octolwr  21,  continuinjr  to  Octolier  31. 
Commenced  to  blast  on  October  2,  continuing  to  October  31.  The  following  arc  the 
quantities  of  work  done: 

Number  of  drills  operated  daily 7  to  14 

Numl»er  of  holes  drilled .  2,267 

Number  of  feet  drillwl 7, 414 

Number  of  bla*»t«  made 59 

Numl)er  of  holes  blasted 1 ,  693 

Numl>er  of  12-foot  exploilers  used 1, 709 

Pounds  of  75  per  cent  dynamite  used 3, 738 

Linear  feet  blasted 6,48«i 

Cubic  yards  rock  disrupted 2, 036. 9 

Numl>er  of  lai^  disrupted  rock  blasted 16 

Cubic  yards  dinrupted  rock  dredged,  3,570.  scow  measure,  or  place  measure. .  1, 785 

Dredge  Lnum-Hle  No.  1  commenced  November  2,  continuing  to  December  24, 
dnnlging  diHrupte<l  rock  from  channel,  removing  1,670  cubic  yanls,  scow  measure; 
also  cast  h\\h  cubic  yards  on  south  shore  to  make  a  channel.  Was  laid  up  for  repairs 
to  mac'hinery  8  days  in  Novemlier  and  4  days  in  Dei»ember. 

Dnslge  IjrniinriUe  No.  t  worke<i,  dredging  disruptiHl  rock  from  November  19  to  23 
and  D<N*i»mlH»r  12  and  14,  removing  145  cubic  yanls,  scow  measure. 


buoy. 

Expmded, 
Labor: 

Dredging $1,689.08 

Drilling 2,290.99 

Blasting 3a5.08 

Repairs  to  steam  drills 164.64 

Coaling  boats 58.60 

4,508.29 
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flcoond  session.  The  work  of  preparing  the  maps  of  the  survey  has 
been  in  progress  since  September,  1903.  and  is  now  rapidly  nearing 
completion.  Of  the  whole  number,  65  sheets,  51  have  oeen  entirely 
completed  and  14  completed  except  the  lettering. 

The  matters  of  general  interest  connected  with  the  survey,  such  as 
distances  and  elevations  of  low-water  surface  at  various  places,  are  given 
in  the  accompanying  tabular  statement. 

During  the  latter  part  of  the  fiscal  year  the  application  of  the  bal- 
ance of  funds  not  necessary  for  completing  the  maps  of  the  survey, 
toward  the  removal  of  snags,  etc.,  from  the  more  obstructed  poitions 
of  the  river  was  authorized  bv  the  Chief  of  Engineers,  and  since  June 
20  the  snag  boat  and  a  derrfck  boat  pertaining  to  Green  and  Barren 
rivers,  Kentucky,  have  been  utilized  in  that  work  below  Little  Chain. 
The  quantities  of  work  accomplished  by  these  boats  to  June  30,  1904, 
is  summarized  as  follows: 

Snaj^  removed  from  Little  Chain 108 

8naf^  remove<i  l)elow  Little  Chain 128 

Stumpe  removed  l)elow  Little  Chain 2 

Total 238 

The  towboat  Col,  G.  Z.  ^f //Aw/>/</ was  cared  for  at  the  Ix)ui.sville  and 
Portland  Canal,  where  such  ordinary  repairs  as  were  necessary  to 
maintain  the  boat  in  good  condition  were  made. 

Monet/  statement. 

July  1,  1903,  balance  unexpendcnl $15, 866. 77 

June  ^,  1904,  amount  expende<i  during  tiscal  voar,  for  works  of  improve- 
ment  .' 11,5<56.57 

July  1,  1904,  balance  unexpen<le<i 4, 301. 20 

July  1,  1904,  outatandinK  liabilities 491.68 

July  1, 1904,  balanw  available 3,809.62 

Amount  (estimated)  required  for  completion  of  existing  project  ..••••••    40, 000. 00 


APPROPRIATIOlfB. 


June  10, 1872 $50,000 

ManhS,  1873 60,000 

June  23,  1874 25,000 

March3,  1875 40,000 

Augurt  14,  1876 70,000 

June  18,  1878 50,000 

Marcb3,  187» 20,000 

June  14,  1880 25,000 

March  3,  1S81 25,000 

AugUHt2,  1882 40,000 

July  6,  1884 30.000 


August  6,  1886 $60,000 

August  11,  1888 60,000 

8epteml)er  19,  189J 60,000 

July  13,  1892 60,000 

Augurt  18,  1894 15,000 

June3,  18mi 15,000 

March  3,  1S99 15,000 

June  13,  1902 5,000 

Total 716,000 


(b)  improvement  above  vincennes. 

No  work  was  in  progress  on  this  section  of  the  river  during  the 
year,  the  unexpondod  balance  available  being  too  small  to  permit  of 
any  advantageous  o{>eration8.  • 
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Money  stdteinent. 

July  1,  1903,  balance  unexpended $2H1.58 

July  1, 1904,  balance  unexpended 261.58 
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March  3,  1881 $25,000 

AugU8t2, 1882 30,000 

July5,  1884 10,000 

August  11,  1888 5,000 

September  19,  1890 6,500 

July  13,  1892 5,000 


August  18, 1894 $5,000 

June3, 1896 6,000 

March  3,  1899 4.000 

Total 95,500 


COMMERCIAL  STATISTIOB. 


The  only  commercial  statistics  available  for  the  year  are  given  in 
"Operating  and  care  of  lock  and  dam  at  Grand  Rapids." 


the  report  for 


ToMe  of  distances^  vj'dh  elevation  of  low  water  aboi^e  sea  level,  in  Wabash  River^firom  id 

moiUh  to  VincenneA,  Ind, 


Location. 


Mouth  of  Wabash  River 

Skidmore  bar  (foot ) 

Bkidmore  bar  (bend ) 

Creek  (right  bank) 

Mnckey's  bar  (foot ) 

Mackey's  bar  (head ) 

Bono  Mnk  (lower  end ) 

Bone  bank  (upper  end ) 

Kafflan  Island  (lower  end ) 

Raglan  Island  (upper  end )  

8cl^oo1hou8e 

Little  Wabash  River 

Ashworth's  ferr>' 

Old  river  bed 

Little  Chain  Cut-off  ( lower  end ) 

Old  river  bed 

Little  Chain  (lower  end ) 

Little  Chain  (upper  end ) 

Little  Chain  Cut-off  ( upi>er  end » 

Big  (Treek  (mouth  of) 

Marshall's  ferry 

Louisville  and  Ntu>hville  Railroad  bridge 

Grand  Chain  (foot) 

Grand  Chain. (head) 

Maunie 


Maunie  Ferr>* 

Twin  Sister  Island.  No.  2  (kxn)  . 
Twin  Si.ster  Islan<l,  No.  2  iheail » 
Twin  Sister  Island.  No.  1  i  f(K>t  > . 
Twin  Sister  Island,  No.  1  (head  i 

Warwieks  Ripple 

Rush  Creek 

Mink  Island  (f<x>t) 

Mink  Island  (head) 

Winkler's  ferry 

New  Harmonv  Cut-off  (kn^t) 

Sugar  Tn^  Ridge 

Hodge's  landing 

Turkey  Islaml  tf.^oti 

Turkey  Island  iluu-h 

Fox  River  (moiilh  of  • 

New  Rarmony  Cut-off  O^ad) 

New  Harmony , 


Miles 

Miles 

from 

from 

Elera- 

mouth  of 

Vin- 

tkMi. 

river. 

ccnnes. 

Fleet 

0.00 

125.95 

SIS.  91 

8.00 

122.95 

818l42 

8.70 

122.25 

n9.10 

5.00 

120.95 

»a.l6 

7.00 

118.95 

832.49 

7.60 

118.45 

828.11 

8.70 

117.26 

S2S.54 

8.90 

117.06 

828.61 

a.  70 

114.25 

896.67 

12.10 

118.86 

827.07 

12.20 

118.75 

827.28 

14.50 

111.45 

S».70 

21.60 

104.45 

888.51 

21.60 

104.85 

888.54 

22.65 

103.80 

888.82 

23.00 

102.95 

884.84 

24.40 

101.56 

886.67 

24.80 

101.16 

886.81 

25.80 

100.66 

886.96 

27.70 

98.25 

887.64 

28.70 

97.26 

887.97 

80.00 

95.96 

888.88 

30.80 

95.66 

888.44 

80.W 

95.16 

842.20 

33.00 

92.95 

842.81 

33.10 

92.86 

842.81 

85.10 

90.85 

342.67 

35.70 

90.26 

848.m 

35.90 

90.05 

848.06 

86.80 

89.66 

848.82 

87.90 

88.05 

848.99 

SS.0O 

87.95 

844.06 

3M.80 

87.66 

844.22 

39.40 

86.55 

844.67 

89.60 

86.35 

844.69 

40.40 

85.55 

844.75 

4-2.30 

83.66 

845.70 

44.10  1 

8L86 

847.44 

45.80 

80.15 

84A.11 

47.60 

78.86 

849.08 

47.  HO 

78.15 

849.81 

49.80 

76.15 

861.  tt 

5a  00 

76.96 

8&1.90 
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TMe  qfdisianceit  wUh  devotion  of  low  waUr  above  tea  levd,  in  Wabash  River,  from  U» 

mouth  to  VincenneB,  /lul.— Continued.  « 


Location. 


Steam  Ferry 

Oraham  Creek 

Juno  Inland  (foot) 

Juno  Inland  (head)  

Creek  (left  bank) 

Baltimore  Bend  (lower  end). 

Black  RlTer 

New  Baltimore 

Baltimore  Bend  (upper  end) . 

Bald  Point 

Head  of  Little  Fox  River 

Vtench  Creek 


Webb'n  ferry  (abandoned) 

Illinois  Central  Railroad  bridge. 


Orayville  Ferry. 

BonpasCieek 

Kingdom  Island  (foot| 

Kingdom  Island  (head) 

Beagers  Island  (foot) 

Beagers  Island  (bead) 

PeankiMhaw  Bend  (foot) 

Peankishaw  Bend  (bead) 

Bamar's  bar 

McCrearyi  Bluff  (foot) 

McCrearyi  Bluff  (head) 

Jim  town 

CrawleTTllle 

Gable  Ferry 

Rochester 

Coffee  Island  (foot) 

Coffee  Island  (head) 

Scbroat's  muMel  bar  (font) 

Sogar  Creek 

S^roafs  mussel  bar  (head) 

Cable  Ferry 

Patoka  Island  (foot) 

Oreathottse  Creek 

Patoka  Island  (bead) 

Southern  Railroad  bridge 

Patoka  Creek 

Mount  Carmel 

Mouth  of  White  River 

Ferry  (Minor  Bnin.) 

Grand  Rapids  Lock  (below) 

Grand  Rapids  Lock  (above ) 

Hanging  Rock 

Crawfish  Creek 

Buchanan's  ferry 

little  Rock  poAt-ofnce 

OatflnhBend  (ft>ot} 

Oatflnh  Bend  (head) 

RirerDuchee 

Raccoon  Creek 

St  FrancUville 

Cleveland,  Cincinnati.  Chicago  and  8t.  Louis  Railroad  brldf;e  ... 

Nine  Mile  Inland,  or  Pork  Island  (foot) 

Nine  Mile  Inland,  or  Pork  Inland  (head) 

Rmbarran  Rl  ver 

Wagon  bridge  at  Vinrennen 

Baltimore  and  OhioHouthwostem  Railroad  bridge  at  VinctMincn 


Miles 

from 

mouth  of 

river. 


} 


6Q.30 
60.40 
51.80 
61.70 
62.70 
63.80 
63.70 
64.10 
64.40 
56.10 
69.30 
60.60 
61.40 
61.60 
68.60 
63.67 
64.80 
66.80 
70.80 
70.60 
71.40 
7-2.40 
74.40 
77.60 
78.00 
81.40 
82.60 
86.80 
86.90 
87.20 
87.70 
88.60 
88.70 
89.10 
90.80 
90.90 
91.60 
92.30 
92.68 
92.60 
92.70 
98.70 
93.80 

96.18 

97.60 
96.00 
99.80 
108.30 
106.60 
106.80 
106.90 
109.10 
113.10 
116.40 
117.26 
117.60 
120.20 
1'2.V95 
126.88 


MUea 

from 

Vin- 

cennes. 


76.66 
76.66 
74.66 
74.26 
78.26 
72.66 
72.26 
71.86 
71.66 
70.86 
66.66 
66.46 
64.66 
64.46 
62.46 
02.41 
61.16 
00.66 
66.66 
66.46 
54.66 
68.66 
61.66 
48.86 
47.96 
44.66 
48.86 
89.15 
89.05 
88.75 
88.25 
87.86 
87.25 
86.85 
86.65 
86.05 
84.85 
88.65 
88.87 
88.85 
88.25 
82.25 
82.15 

8a79 

28.46 

27.95 

26.15 

22.65 

20.45 

19.15 

19.05 

16.85 

12.85 

9.65 

8,70 

8.46 

5.76 

0.00 

0.43 


Elevft- 
tion« 


{ 


Feet. 

86L95 

862.01 

862.72 

852.91 

863.68 

864.01 

854.28 

864.  &'i 

854.66 

854.98 

866.54 

867.42 

867.68 

867.60 

868.68 

868.60 

858.71 

858.88 

860.89 

861.15 

861.87 

802.46 

868.68 

866.10 

860.28 

807.90 

868.82 

869.44 

809.60 

870.00 

871.67 

872.08 

872.06 

872.12 

872.88 

872.40 

872.45 

372.48 

872.60 

872.60 

872.66 

878.08 

878.10 

874.884 

880.13 

886.14 

886.14 

886.10 

880.28 

886.77 

380.89 

880.92 

888.08 

889.91 

391.61 

392.66 

392.90 

398.43 

397.45 

397.79 


H  H4. 

OPERATING  AND  CARE  OF  LOCK  AND  DAM  AT  GRAND  RAPIDS, 

WABASH  RIVER. 

The  estimate  and  project  for  th^  operation  and  care  of  this  lock  and 
its  appurtenant  structures  during  the  fiscal  year  ending  June  30, 1904, 
contained  the  followinjr  items: 

Ke^ular  force $1,200 

Repairp«  m]p]>lieti,  etc 2, 176 

Total 8,375 
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Expenditures  during  the  year  were  for  payment  of  the  salary  of  the 
lock  tender;  minor  repairo  to  the  fences  about  the  (Government  prop- 
erty; renewing  several  pieces  of  sheeting  on  the  lower  slope  of  the 
dam;  removal  of  vegetation  from  the  guide  cribs  and  lock  groands; 
repairs  to  the  roof  of  the  lock  tender's  cottage  and  carpenter  shop. 

An  unusually  high  stage  of  water  occurred  at  the  Iock  April  3, 190^, 
on  which  date  the  upper  and  lower  gauge  readings  were  20.2  and  29.8, 
respectively.  Consiaerable  damage  was  done  to  the  fences,  groands, 
and  levee  adjoining  the  lock. 

8umTtinry  of  exj>mditure^  on  account  of  overating  and  care  of  lock  and  dam  ai  Orand 
Rapuh,  WafHUih  Hirers  during  the  fUctu  year  1904^  showing  general  Uem$  and  amauni 
exjtrhdrd  under  each  heading. 


Item. 


fk>nr1cMi 

Pupplion 

MntorUI 


ToUl 


Amoont. 


ton.  81 

48.60 
10».47 


hVLSB 


ALLOnCSNTB. 


Murrh  12.  1W17 $240.00 

Jiilv:2.%  1W7 l,7a^25 

Jiilv  15.  18W * 1,451.36 

JnlvSl,  18W 9,346.16 

July  17,  1900 7,752.52 


July  10,  1901 $5,184.94 

July  29,  1902 1,311.38 

July  20,  1903 


Total 27,315.88 


COmiKRaAL  BTATnnCB. 


£Mniiail»  <^lft||le  amd  eommerer  patting  the  lock  ai  Grand  Rapids  Wbtealk 

ike  fatal  fear  ending  June  30^  1904. 


TRAFnc. 


Ktnd  ct(  best. 


Ifti 


1,J 
^1 


Tv«a, 


Tv>caI  r.umSN*  o^  kx^^Kve  darixur  p*!^  fi:!inftl  ymtr.  d& 


Arsx'V«. 


ov<» 

Vanf>wr- 


—        r: 


cvwraipccs.  4v«k 
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ComparoHve  tlatement  of  traffic  and  commerce  at  lock  at  Grand  Rapid$,  Wabash  River. 


Fiscal  year. 


ln97 

IMW 
IWX) 
1901 
1W2 

1904 


Trmfflc. 


Steam- 
boata. 


Barret 
and  data. 


60 
40 
45 
49 

<n 

48 
91 


80 

70 


46 
82 
63 


Rafts. 


71 

91 
82 
86 
26 
14 
10 
88 


Miscella- 
neoua. 


180 
190 
118 
100 
113 
171 
114 
249 


Total. 


Tin 
862 
248 
288 
267 
278 
297 
479 


Com- 
meroo. 


Ton*. 
8,749 
2,874 
2,417 
6,419 
2.864 
2,448 
2,747 
4,370 


HHs. 
DfPBOVEMENT  OF  WHITE  RIVER,  INDIANA. 

No  operations  under  the  ezistinfi^  project  for  the  improvement  of 
this  river  were  in  progress  during  toe  past  fiscal  year,  the  funds  under 
the  approved  estimate  being  almost  eznausted. 

Full  report  of  project,  original  condition,  scope  of  improvement, 
etc.,  will  be  found  in  Annual  Keport  of  the  Chief  of  Engineers,  United 
States  Armv,  for  the  fiscal  vear  1896,  page  2244.  Further  informa- 
tion and  references  may  be  found  on  page  496  of  this  report 

Money  statement. 

July  1,  1903,  balance  unexpended $703.82 

July  1, 190i,  balance  unexpended 703.82 


APPR0PRIATI0N8. 


March  8, 1879 125,000 

June4.  1880 20,000 

MarchS,  1881 20,000 

Au|fU8t2,  1882 20,000 

Julys,  1884 10,000 

Ai]gU8t5, 1886 7,500 


AugUBtll,  1888 $5,000 

July  13,  1892 5.000 

AuRuat  18,  1894 5,000 

Junes,  1896...^ 2,500 

Total 120,000 


HH6. 


IMPROVEMENT  OF  GREEN  RIVER  ABOVE  THE  MOUTH  OF  BIG  BARREN 

RIVER,  KENTUCKY. 

The  river  and  harbor  act  of  June  18,  1902,  provided  funds  for  the 
construction  of  the  second  lock  (No.  6,  Green  River)  proposed  in  the 
approved  project  of  August  11,  1891,  for  the  extension  of  slack- water 
navigation  on  this  part  of  Green  River  to  Mammoth  Cave,  Ky. 

On  account  of  the  difficulty  encountered  in  perfecting  the  title  to 
the  parcels  of  land  required,  the  purchase  of  the  sites  for  the  lock  and 
abutment  was  not  effected  until  Januarv  9,  1904.  On  May  10,  1904, 
a  contract  was  entered  into  with  the  Uollerbach  &  May  Contract  Com- 
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pany,  of  Evansville,  Ind.,  for  the  constmction  of  the  lock,  dant,  and 
abutment,  and  one  office  building.  Under  this  contract  excavating^ 
was  conunenced  on  June  14,  1904,  and  on  June  30, 1904,  the  foUowing 
work  had  been  accomplished: 

Office  building  aboat  two-thirds  completed. 
Coffer-dam,  90  linear  feet  completed. 
Excavation  for  lock  chamber,  7,300  cable  yards. 

In  October  and  November,  1903,  the  snag  boat  Win.  Preston  IHxan 
and  the  Green  River  dredge  were  engaged  in  clearing  the  banks  of  the 
pool  of  this  lock,  8,421  trees  being  cut  or  deadened.  A  lock-tender's 
cottage  is  being  constructed  by  hired  labor;  this  building  on  June  30, 
1904,  was  about  one-third  completed. 

Further  information  and  references  will  be  found  on  page  497  of  this 
report. 

Money  statement. 

July  1,  1903,  balance  unexpended $180,613.60 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       3,097.24 

July  1,  1904,  balance  unexT)ended 177,516.38 

July  1,  1904,  outstanding  liabilities 1,882.71 

July  1,  1904,  balance  available 175,633.66 

July  1,  1904,  amount  covered  by  uncompleted  contracts 129, 746. 17 


APPROPRIATIONS. 

July  13,  1892 $60,000.00 

August  18,  1894 25,000.00 

June3,  1896 20,000.00 

March  3,  1899 85,673.20 

June  3,  1902 180,000.00 

Total 360,673.20 


ABSTRACT  OF  CONTRACT  IN   FORCB. 

Name  of  contractor:  The  Hollerbach  <&  May  Contract  Company. 
Date  of  contract:  May  10,  1904. 

For  buildinj^  lx>ck  and  Ih9tm  No.  6,  Green  River,  Kentucky,  at  prices  as  follows: 
35,615  cubic  yards  excavation,  at  50  cents  per  cubic  yard. 
16,900  cubic  yards  back  fill,  at  20  cents  per  cubic  yard. 
31,000  linear  feet  foundation  piles,  at  25  cents  per  linear  foot 
6,600  linear  feet  sheet  piles,  12  inches  thick,  at  50  cents  per  linear  fooL 
17,260  linear  feet  sheet  piles,  9  inches  thick,  at  40  cents  per  linear  foot 
107,169  fe<;t  B.  M.  foundation  and  drain  timber,  at  $30  per  tiiousand  feet-B.  M., 

4  miter  and  coffer  sills,  at  $100  for  the  lot 
10,360  cubic  yards  concrete,  at  $7  per  cubic  yard. 
1  office  Duilding,  complete,  for  $1,250. 
760  cubic  yards  broken  stone  for  drain,  at  $1.70  per  cubic  yard. 
16  linear  feet  sewer  i>ipe  drain,  at  50  cents  per  hnear  foot. 
3,964  (!ubic  yards  broken  8tone  filling,  under  uam  and  anron,  pieces  not  less 

than  one-half  cubic  foot,  at  $1.70  per  cubic  yard. 
3,520  cubic  yards  l)acking,  above  dam,  dredged  material,  at  30  cents  per 

cubic  yard. 
1,304  cubic  yards  broken  stone  filling,  below  dam,  pieces  not  less  than  one- 
half  cubic  yard,  at  $1.70  per  cubic  yanl. 
552  square  yards  stone  paving,  in  lock  chamber,  at  $4  per  square  yard. 
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The  quantities  are  approximate  only. 

Contnirt  ap|»rove<l  by  the  Chief  of  Kn^nneen;,  United  States  Army,  June  3,  1904. 

Work  under  iHmtract  couiniehi^  June  14,  1904. 

Contract  expires  January  1,  1906. 


Commercial  statistics  are  given  in  the  reiKirt  for  **  Operating  and  care  of  locks  and 
dams  on  Green  and  Barren  rivers,  Kentucky.*' 


H  H7. 


OPERATING  AND  CARE  OF  LOCKS  AND  DAMS  ON  GREEN  AND  BARREN 

RIVERS,  KENTUCKY. 

The  project  and  estimato  for  the  fiscal  year  ending  June  30,  1904, 
approved  July  20,  1903,  provided  as  follows: 

It  is  proposed  to  operate  the  several  locks  and  to  make  such  repairs  to  them — 
the  dams,  guide  criUi,  dwellings,  storehouses,  and  other  Government  property  at 
the  He  verallocki*— as  are  necessary  to  main  tain  the  system  in  good  navigable  condition, 
and  keep  the  other  Government  property  in  serviceable  repair;  in  connection  with 
which  work  the  United  States  snagging  and  dredjnng  outfits,  consisting  of  a  snag  boat, 
dredge,  small  towboat,  scows,  baiiges,and  derrick  boats,  will  be  operated  to  keep  the 
pools,  lock  chambers,  and  entrances  thereto  free  from  deposits  of  mud,  leaves,  snags, 
and  other  obstructions  brought  into  them  by  the  varying  stages  of  water.  The  system 
now  comprises  six  locks  and  dams,  viz,  Nos.  1,  2,  3,  4,  and  5,  Green  River,  and  No. 
1,  Barren  River,  together  with  the  contiguous  land  and  buildings  owned  by  the 
Government 

The  estimate  for  the  fiscal  year  1904  is  summarized  as  follows: 

Regular  forc^ $39,375.00 

Ri|iairs 73,758.17 

Miscellaneous,  supplies  and  contingencies 10,000.00 

Total 123,133.17 

Under  this  project  and  the  estimate  submitted  therewith,  the  opera- 
tions durin}^  tiic  fi.s(*al  year,  in  addition  to  the  usual  work  of  passing 
traflic  and  minor  current  repairs  incident  to  care  and  preservation, 
were  briefly  sunmiarizcd,  as  follows: 

At  LockNo.  1,  Green  River,  the  work  of  placing;  a  concrete  top  on 
the  dam  was  commenced  by  the  contractors,  Ilollerbach  &  May,  bep- 
teml)er  1,  ltH)3,  and  was  about  half  completed  when  work  was  suspended 
on  NovemlHjr  5,  1903,  on  account  of  high  water.  This  work  is  to  be 
resumed  as  soon  as  the  stage  of  water  permits.  About  440  linear  feet 
of  new  fen(*e  was  built;  a  small  quantity  of  stone  was  placed  in  the 
lower  shore  crib;  other  minor  repairs  were  made. 

At  Look  No.  2,  Green  River,  tne  frame  cottage  and  the  brick  office 
and  warehouse  were  begun  in  May,  the  work  being  done  by  hired 
la)>or.  The  foundations  of  both  buildings  are  completed  and  the 
framing  of  the  cottage  is  well  advance.  The  small  bridge  across  the 
mill  race  on  the  reservation  was  rebuilt.  Other  minor  repairs  were 
made.  In  February,  IIHH,  during  high  water,  al>out  80  feet  of  the 
apron  of  the  dam  was  washed  out  This  is  to  l>e  replaced  as  soon  as 
the  stage  of  water  permits. 

At  l^H'k  No.  3,  Green  River,  the  work  of  removing  250  linear  feet 
of  the  old  lower  shore  taib,  begun  last  ii.scal  year,  was  completed  and 
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tlm  new  crib  confttnu'.ted.  the  Ctital  coat  of  the  work  being'  97,764.89. 
CMirin$(  the  monthA  of  July  to  October  Che  portico  of  the  dam  which 
had  been  torn  away  during^  the  prpvious  winter  was  repaired  at  a  cost 
of  ♦5,5f>*2.1>l.  ConrtiderabTe  dred^ng  was  required  in  the  lock  cham- 
^ler  and  apprriai^hes.  and  other  minor  work  wa^s  done.  Practically  all 
tho  mat^erialfl  rf^qnirH  for  the  pn>po8ed  bri4!k  warehouse  at  this  lock 
hav^.  been  pnrr^hased  and  ^^tt^n^d  near  site  for  bnilding.  The  actual 
e/>r\^tr\uUor\  will  h>e  hiegiin  in  July,  19<)4. 

At  Ixff'.k   No.  4,  Green   River,  during  June,  190^  the  lock  was 

fiimp**d  out  for  the  piirpose  of  repairinjr  the  lower  miter  sill,  which 
a^i  bepin  forrf:d  up  several  inches  at  the  toe,  cau.^ing  a  serious  leak  at 
that  p<>int.  The  work  on  the  aill  required  the  lock  to  be  closed  to 
navijfation  from  7  a.  m..  Jime  21,  to  3  p.  m.,  Jane  35,  1904.  One 
th^'MHand  one  hundred  and  ninety-two  feet  of  new  fencing  was  con- 
HtructM:  the  trar-.k,  from  Ifxik  wall  to  warehouse,  was  extended  438 
ffft  t/>  the  himF)er  home:  and  the  washout,  made  by  high  water,  back 
of  the  land  wall,  wa^^  filled  with  earth  and  broken  stone.  Other  minor 
re.jiair?«  were  made. 

A  t  Uh-U  No.  5,  (# reen  River,  the  bank  below  the  lock  wall  was  graded 
and  (U)Z  s/|iiare  yards  of  riprap  bank  protection  was  laid.  Other  minor 
ref>airft  wrf»re.  made. 

At  IjfH'k  No.  1,  Ikirren  River,  a  new  wooden  warehouse  was  con- 
fitnie.ted  at  a  total  c/>8t  of  i^61>.66.  The  old  lower  river  crib  was 
rerrifiverl^  fMit  wa54  not  replaced.  A  few  repairs  to  the  apron  of  the 
dnm  and  other  minor  repairs  were  made. 

The  flr>atine  plant  was  employed  in  keeping  the  pools,  entrances  to 
the,  Irx'kH,  and  the  loek  chaml>erH  free  from  snags  and  deposits,  and 
nl.MO  in  asAistin^  in  the  more  important  pieces  of  repair  work.  On 
June  iSO,  1904,  the  l)l,ron nwA  one  of  the  derrick  boats  were  sent  to 
tlie  Wafyanh  River,  Indiana  and  Illinoi:^,  to  remove  snags,  etc. 

During  the  wint^T  Hetison  the  machinery  and  appliances  on  all  of 
the  bdHis,  fiH  well  as  their  hu!lK,  cabins,  etc.,  were  repaired  and  made 
ready  for  the  working  season  of  1904.  The  Green  River  quarter  boat, 
whirh  was  sunk  on  the  Wabash  River  in  August,  1903,  had  an  entire 
new  iHiMom  put  on  the  hull,  the  cabin  straightened,  shores  and  braces 
put  in,  and  such  other  n>pairs  as  were  necessary  to  put  it  in  good  con- 
dition were  made. 

The  <letnils  of  the  year's  <)|M^ration8  are  set  forth  in  the  report  of 
Mr.  \V.  S.  Overstrcet,  master,  to  which  attention  is  respectfully 
luvitecL 

fhiffimmu  nffj'ftntififurrn  on  tircount  of  **(>fH'mthig  and  care  of  Green  and  Barren  nom, 
A»n(ni'At/,"  ///tifi/  i/oir  t!H>Jt  nhtnriutj  iftiirml  iU'in*  and  ntnouut  exjtended  under  each 
hf'idriij. 


It«*in. 


Amount. 


^TxWvm    I36.442.ai 

l»«l»H«««       I      2.45&41 

Ni»««'rtn1s  !    20.508.CB 

M(n-rUnu«HMi« C5&.17 

I 

r*»««*»  eo.060LOi 
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O0LI.BCTI0NB. 
1903. 

Jnty    6.  Jett  A  Tamer,  for  water  power,  Lock  No.  2,  Green  River,  Kentnclcy .  |60. 00 
Jaly  13.  Will.  Boulton,  forwaterpower,  LockNo.  1,  Barren  River,  Kentucky.     76.00 

IMM. 
Jul.    9.  Jetti)(Tumer,forwa(erpower,LockNo.2,GreenRiver,  Kentucky.    50.00 
Jan.  18.  Crai);Bnilliers,forH'Hlerpower,  Loc'kNo.3,GreenRiver,Kentucky.     75.00 
Jan.  28.  K.O.  llryant,  for  water  power,  I^ock  Mo.  2,  Green  River,  Kentucky.  150.00 

Tiital 400,00 

All  o[  tlieee  cullectionii  were  defiwited  to  the  creilit  of  the  Treasurer  of  the  United 


APmOPRIATIOHS   It 

AapiBtn.lftBS $135,000.00     S.-nttdilxT  2,  IWW t77,684.36 

JanuBr\-4.  IfWll Ifl7,112.00     Jiilv  2:t,  l«97 67,459.61 

July  Lli,  l(Wit 139,110.00     Jul'v  Ift,  \XS% 70,219.75 

July  17,  IW<0 53,783.47     JulV  liL'.  1S99 65,007.65 

July  16.  ISStl 77.807.28     Julv  17.  HWO 69,349.64 

July  m,  IWti 46,264.26     JulV  li>,  V.m 43,2;W.82 

Julv  1."),  ima 4», 730.88     .Inly -W,  li'02 105, 6211.33 

Jnlj'  13,  18114 25,927.23     July  20,  lli03 34,720.47 

January  26.  18H5 6, 000. 00  '                                     

July  20,  1896 61,080.31               Total 1,275,123.03 


AlSTRAt-r  OP  OONTKACr  IN   KIBC& 

Name  ot  contiactor:  HollerlMch  &  Uay. 

Date  ()( if>ntrai't:  July  23.  1902. 

Fur  n.'|iainntc  Ihini  No.  1,  Green  River,  Kentucky,  at  prices  aa  followa: 
G.Mi;)  ciihic  VHnlK  rani-rvte,  at  S5.10  i>er  cubic  yard. 
3,970  culili'  yards  earth  excavation,  at  55  cents  pt-r  cubic  yard. 
4,693  cubic  yards  crib  excavation,  at  80  cents  per  cubic  yard. 

The  i|uantiliM  are  approsiiuale  onlv. 

Contract  appruve<l  by  the  Acling  Chief  of  Engineere.  United  States  Army,  August 
19,  1902. 

\Vrirk  under  contract  ciinimeneed  Septemlwr  1,  1903. 

(>ri|[inal  date  of  expiration,  September  1,  1903. 

Titiii'  limit  waive*)  to  December  31 ,  190.1,  with  consent  of  surety,  dated  September 
8,  1903. 

Time  limit  waived  to  November  1,  1904,  with  consent  of  surety,  dated  Deeember 
4,  1UU3. 

OOHKBBCIAL   trTATWnCi. 

n^ie  patmg  the  lucti  /m  Grren  ntul  Harrm  riixn  from  Jaly  1,  1903,  to 
June  SO,  1904. 

Ull'K  NO.  1,  QKKF.N  RIVER. 


Kit 

l«ll™t. 

I"'""'"^ 

T" 

,„.. 

!%_■.»  T 

1 
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Statement  of  traffic  passing  tfie  locks  on  Green  and  Barren  rivers  from  Jxdy  7,  1903^  to 

June  SO,  1904 — CJontinued. 

LOCK  NO.  2,  GREKN  RIVER. 


Kind  of  boat. 


Paracnger . . . 

Tow 

Government 
Barges 


Small  craft. 
Rafts 


Total. 


Number. 

Tonnage. 

890 
684 
81 
1,884 
207 
227 

73,040 
41,070 

8.9119 
5e2,70IS 

2.563 

2,923 


G»3.287 


Total  number  of  lockages  during  i)a.st  fisc4il  year.  3,424. 

LOCK  NO.  3.  GREEN  RIVER. 


Passenger... 

Tow 

Gtovomment 

Barges 

Small  craft. . 
Rafts 


Total. 


874 
352 
101 
893 
146 
191 


2,057 


70.142 

23.769 

15.799 

428,549 

945 


539.204 


Total  number  of  lotikagcs  during  past  fiscnl  year,  2,394. 

LOCK  NO.  4,  GREEN  RIVER. 


Passenger... 

Tow 

GoTemment 

Barges 

Small  craft. . 
RaftR 


Total. 


Total  number  of  lo<'knges  during  past  flst-al  year,  2.003. 

LOCK  NO.  5,  r.REEN  RIVER. 


66,218 

29,998 

15, 411 

825.275 

1.474 


488,876 


Passenger. 
Tow 


Government 
Barges 


Small  craft. 
Rafu* 


Total. 


Total  number  of  lockages  during  past  i\sva\  year,  1,28-t. 


LOCK  NO.  1,  BARREN  RIVER. 


8 

20.489 

4,  V*'J2 

19l!.sTo 

2,251 


219,480 


Passenger . . . 

Tow 

Qoveninu'nt 

Barges 

Small  craft.. 
Rafts 


Total. 


Ty>tal  number  of  lockages  during  past  Iis<>al  year.  1.265. 


3,-^ 

62.878 

419 

18,464 

f.l 

7,M^y 

4«(> 

108,296 

53 

356 

5  ;. 


i,ati3 


197.899 
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Statement  of  commerce  pauing  the  locks  on  Green  and  Barren  rivers  from  July  1,  1903^ 

to  June  SO,  1904, 

L0(;K  no.  1.  QUKEN  RIVER. 


Articles. 


Quantity. 


Number  of  |>«ftH.>iigeni.  9.445. 


Ooul 

Com 

Wluttt  .. 

8nlt 

(Ml 

Whl>kv . 
Flour  ... 
8uf(ar ... 

MoiHHMOU 

SorKhum 
Omen  I . 
Tobacco 
Hides... 


Tbfir 

18.588 

1,4?2 

476 

790 

216 

24 

978 

743 

64 

54 

1,671 

825 

1 


Articles. 


Straw 

Xattle 

Swine  and  sheep . . 
Horses  and  mules . 

Lumber 

Timber 

SUves 

Shingles 

Ties,  railroad 

Manufactured  iron 
Miscellaneous 

Total 


Quantity. 


Tbfis. 

47 

797 

1,145 

85 

23.178 

169.195 

8,063 

K2 

106,714 

43 

14,645 


829.896 


LOCK  NO.  2,  GREEN  RIVER. 


Coal... 
Com  . . 
Wheat 
Salt... 


Oil 

WhiMky  . 
Flour  . . . 
Sumir  . . . 
Molaf«^>M 
Oment . 

TolMtPCO. 

Straw  . . . 
CaUle . . . 


921 
1.261 
228 
788 
144 

24 
726 
608 

89 
166 
758 
181 
814 


Swine  and  8hc«>p . . 
HorMsand  muUvs  . 

Lumber 

Timber 

SUves '. 

Shingles 

Ties,  milroMd 

Hoojp  poles 

Manufactured  iron 
Miscellaneous 

Total 


588 

41 

11.820 

96,574 

2.417 

818 

122,656 

567 

16 

12,812 


253.979 


Number  of  |»tuwengen«,  7.3H1. 


LOCK  NO.  8,  GREEN  RIVER. 


Coal  .. 
Com  .. 
Wheat 
Bait... 
Oil . . . . 


Whisky. 
Flour  . . . 
Sugar ... 
MoIa^fH's 
Soivliiiin 
Cement  . 
Tobiu-co. 
Straw  ... 


6,862 

915 

180 

489 

22 

8 

293 

844 

29 

14 

60 

881 

61 


Cattle 

Swine  and  fiheep  . . . 
Horst»M  and  mule* .. 

Lumlwr 

Tim»)er 

Riavrtt 

HhliiKlcH 

Ties,  railroad 

Ho<»i>  p«>h»?< 

Manufactun>d  iron. 
Miscelluucous 


Total 


Number  of  |MisM'ti>rern,  '».901. 


LOCK  NO.  4.  GREEN  RIVKK. 


Coal  .... 
Com  . . . . 
Wheat  .. 

Salt 

Oil 

Whisky  . 
Flour  ... 
Huirnr  ... 
M<»la-»»*> 
Soivliuin 
Ceniciit  . 
Tolwifo 
Straw  ... 


18,676 
722 
144 

242 

6H 

6 

2H9 

208 

13 
4 

34 
208 

26 


Cattle 

Swine  and  >heep  . . 
lfor>c*<  ami  muk*s  . 

LuniU'r 

TlmUrr 

8t4iveH 

HhiliKlcH 

Tic*.  ralln»ad 

Hoop  jM)U>» 

Maniii'icinrt^tl  iron 
MiMvllancous 

Total 


839 

43H 

107 

2.298 

63.415 

1,0S1 

4.S 

94.597 

809 

17 

7, 4;V> 


17^.702 


64 

156 

92 

998 

19.H57 

92 

21 

67,71« 

20S 

19 

3.  431 


1UM.-2M 


Numlier  of  |>asM'nKerH.  1,376. 
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SUdement  of  commerce  pamng  the  locks  on  Green  and  Barren  riverg  from  July  i,  190^ 

to  June  SOf  1904— ConUnued. 

LOCK  NO.  5,  GREEN  RIVER. 


Articles. 


Coal  ... 
Corn  ... 
Wheat  . 
Salt.... 

Oil 

Whisky 
Flour  .. 
Sugar . . 
Cement 
ADphalt 
Straw.. 


Articles. 


Lumber 

"Timber 

Staves 

Shingles 

Ties,  railnmd 

Hooppoleii 

Manufactured  iron 
Miscellaneoiui 


Total 


Quantttj. 


Tbiu. 
1 
IS.  OB 


12 
41 


Num)>er  of  pawHsngers,  2K7. 


LOCK  NO.  1,  BARREN  RIVER. 


Coal  .... 
Com .... 

Wheat.. 

Salt 

Oil 

Whisky  . 
Flour  ... 
Sugar  . . . 
M<)la.H>iii'8 
Sorghum 
Cement . 
Tobacco 
Hides... 


Straw 

Cattle 

Swine  and  sheep . . 
HorseH  and  mules . 

Lumber 

Timber 

Staves 

Shingles 

Ties,  niilniad 

Manufiicturoil  iron 
Miscellaneous 

Total 


41 

ts 

65 

M 
1,114 

» 

7,66 

47 

4.a66 


82,982 


Number  of  passengers,  5,814. 


Comparative  utateinent  of  traffic  and  commerce,  Oreen  and  Barren  rivers,  Keniuety, 

TRAFFIC. 


Fiscal  year. 


1889... 
1890... 
1891... 
1892... 
1893... 
1891... 
1895... 
1896... 
1897... 
1896... 
1899... 
1900... 
1901... 
1902... 
1908... 
1904... 


Lock  No.  1,  Green  River. 


Steam- 
boats. 


284 

8.S4 

875 

787 

823 

832 

789 

1.143 

919 

1,122 

1.174 

1.088 

1.360 

992 

1.077 

1,378 


Barges 
and 
flats. 


129 


456 

449 

506 

487 

606 

563 

639 

882 

803 

1,289 

1.765 

1,113 

1.403 

2,127 


Rafts. 


850 
1,079 
1,062 
898 
914 
602 
240 
620 
226 
840 
570 
481 
592 
530 
608 
338 


Miscel- 
lane- 
ous. 


138 
111 
152 
184 
161 
176 
264 
162 
157 
200 
169 
132 
139 
137 
158 
1X5 


Total. 


901 
2,430 
2.565 
2,318 
2.4(M 
2.047 
1.899 
2,478 
1,841 
2.544 
2,716 
2,940 
8,8.'i6 
2.772 
3.2lfi 
4,028 


Lock  No.  2,  Green  River. 


Steam- 
boats. 


272 
776 
768 
684 
304 
477 
652 
702 
935 

1,037 
948 
946 

1.220 
820 
982 

1.105 


Barges 
and 
flats. 


107 

286 

858 

272 

879 

888 

494 

469 

632 

847 

819 

1,087 

l,44:t 

927 

1.014 

1.381 


Rafts. 


800 

768 
721 
785 
745 
413 
152 
440 
239 
260 
469 
521 
302 
3t;4 
4U8 
227 


Miseel- 
lane- 
oua. 


15 

13 

24 

6 

9 

9 

46 

168 

262 

182 

184 

156 

137 

2f>A 

229 

207 


ToCaL 


1.812 
1,871 
1,607 
1,487 
1,282 
1,844 
1,778 
2,066 


2,430 
2,710 
8,103 
3.866 
2,683 
3,928 
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Oamjmmlivt  tUOanad  qf  traffic  and  eommme,  Qreen  and  Barren  rifen,  Kailuetjf—Con. 


Lock  No,  s,  Onten  Blver. 

Lock  No.  4.  Ore™  RWer 

n«»ir»r. 

bnaw. 

Bnntu. 

SHu. 

lUT. 

Jaue- 

,«,. 

b«ti. 

Iff- 

■.a 

RafU. 

Hlwel- 
lane- 

Total. 

100 

900 

HE 

i;m9 

I.SC7 

1 

■at 

nn 

s 

1.017 

S 
1 

1 
1 

■1 

19 

!K 

ll« 

249 
H 

iSi 

492 

'•i 

117 

IS 

Ml 

i 

■m 

sn 

4W 

MD 

m 

n2 
an 

277 

i» 

IM 

l« 

7U 

IIM 

6«7 
HR 

isOT 

IKM 

^■JS 

roa 

Lock  No.  6,  Orern  Rt»er. 

Lock  No  1.  Barren  RIv«. 

n»c»lxe»r. 

blOlK.' 

Haw. 

KttlK 

MIhsI- 

ToW. 

bo»W." 

RklU. 

MiH'«i- 

Total. 

i 

RIB 
Mil 

i 

i.rm 

47 

ii 

»o 

4GI 

10 

H 

1 

30 
ID 
11 

» 

M 

43 

M 

M 

s 

iin 

M 

108 

1MD 

mn  1      sa 

29 

4« 

711 

in 

«l« 

HM 

ii 

470 

QKcn  River. 

\iK\  No.  1. 

Lock  No.  1. 

Look  No.! 

LmkNaS. 

iMkNO.*. 

TbM. 

Lock  No.  y 

- 

TbM. 

7l«<. 

a».m< 

i8«;»& 

109.107 

M.m 
iM^on 

179,701 

1 

3X.4M 
43. 9M 

4ll!4M 

si 

«9,2» 

4C.TM 
tl.981 
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Ihi  of  boats  plying  on  Oreen^  Barren^  and  Rough  rb^'Sy  Keidacky^  daring  the  Jiscai  yfor 

ending  June  SO,  1904- 


Name  of  boat. 


Character. 


Wm.  ProBton  Dixon 

Emerald 

Park  City 

Crescent  City 

J.  C.  Kerr do 

Liberty do 

Little  Ben do. 

Percy  L do. 

Kalista do. 

Water  LUly do. 

St.  Clair do. 

Peter  Hontz •  Tow  .., 

Little  Clyde ' do 

Nellie  Willett ' do 

Mary  Lacy ' do, 

J.  M.  Bowell ' do 

Frances ' do 

D.  A.  Nisbet ..do 

Neptune ' do 

Mary  Stewart ' do 

Kenois , <lo 

Isabella do, 

....do 

....do 

....do 

....do, 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

. . .  .do 

....do 

....do 

....do 

....do 


n.  8.  mag  boat 

U.S.  tOWlKMlt.. 

Pasnenger  boat 
do 


Old  Reliable 

Racket 

AUie 

Emma 

Thomas  Parker 

Peerless 

Sunbeam 

Alma 

J.  B.  Horton  . . . 
Royal  Prince... 

LotUM 

R.  P.  Hobson  . . 
White  Dove.... 

Laura 

Mystic 

Rose 

Lena  Archer . . . 

Levi 

Jessie 

R.  Nash 

Dorothy 

Agnes 

Leonctte 

Alice  L.  Barr  .. 

J.B.  A 

Louise 

Edgar 

Ingleside 

Lydia  Whoelor. 
Alfred  HeniifTi 

Three  Brother." I  Frc 

Ramona PU'H^-ure. 

Nannette do 

••O" j do 

Stella I do 


Tug. 


.do 
.do 
.do 
.do 
do 
.do 

'ght. 


Sweetheart 

Wawa 

Tad 

Maud 

Idlewild 

Littlo  Dugo 

Mildred I do 


.do 
.do 
.do 
.do 
.do 
.do 


Tonnage. 


16 
197 
194 
125 

« 

n 
n 

9 

9 

6 

100 


86 
80 
77 
09 
06 
01 
00 
6t 
60 
67 
60 
41 
41 


92 
16 
18 


60 

60 

41 

87 

86 

81 

81 

68 

13 

9 

8 

4 

8 

2 

2 

2 

1 

1 

1 


STATE  AND   NATIONAL   LAWS  PERTAINING  TO  GREEN,  BARREN,  AND   ROUGH   RIVEB8,  KXK- 

TUCKY. 


AN  ACT  to  incorporate  the  Green  and  Barren  River  Navigation  Company. 

Whereas  the  (ireen  and  Barren  river  line  of  navijration  has  always  been  a  chai^ 
npon  the  State,  and  is  now  larpi»ly  in  debt  and  without  pro8j>oct  of  any  better  con- 
dition; and  whereai*  it  is  of  great  importance  to  the  country  to  keep  said  line  in 
working?  order,  and  at  the  same  time  avoid  any  public  exi)en.»»e,  if  iM>8.*<ible,  and  be- 
lieving; that  object  can  be  accomplished  by  letting  it  to  an  incorporated  company: 
Therefore, 
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Be  U  enaded  by  the  general  assembly  of  the  CommanweaUh  of  Kentucky,  That  J.  A.  Rob- 
inson, J.  V.  8prowle.  W.  8.  Vanmeter,  0.  J.  Vanmeter,  E.  B.  Seeley,  H.  C.  Murrell, 
William  Brown,  D.  U.  Turner,  C.  J.  Smallhoose,  and  their  associates  and  succeesors, 
be,  and  thev  are  hereby,  created  a  body  corporate  with  the  name  and  style  of  Uie 
Green  and  Barren  River  Navigation  Company,  and  shall  have  perpetual  succession 
during  the  term  of  thirtv  years,  and  in  that  name  may  sue  and  be  sued,  make  con- 
tracts, and  transact  all  tneir  legitimate  business  as  a  corporation ;  may  use  and  change 
their  common  seal  and  make  suitable  by-laws  for  the  regulation  of  the  affairs  of  the 
company,  and  to  reeiilate  their  elections  to  fill  offices,  vacancies,  and  in  all  things 
not  mconsistent  with  the  laws  of  the  land. 

(2)  That  the  said  Green  and  Barren  river  line  of  navigation  and  their  tributaries, 
together  with  the  grounds,  houses,  waterworks,  rents,  profits,  tools,  machinery,  im- 
plements, and  appurtenances,  and  all  the  franchises  thereunto  belonging  or  appertain- 
mg,  be,  and  the  same  are  hereby,  loaned  and  conveyed  unto  the  corporators  named 
in  the  first  section  of  this  act,  and  to  their  associates,  successors,  executors,  heirs, 
and  assigns,  for  and  during  the  term  of  thirty  years  from  and  after  the  time  they  get 
possession  thereof;  and  it  shall  be  the  duty  of  the  governor  of  this  Commonwealth  to 
cause  poesesHion  thereof  to  be  delivered  unto  them  as  soon  after  the  passage  of  this 
ai't  as  they  or  any  of  them  who  may  choose  to  accept  may  give  notitre  of  readiness  to 
receive  it  upon  tlbeir  complying  with  all  the  conditions  premient  herein  provided. 

(3)  The  business  of  the  company  may  be  to  use  and  suffer  to  be  used  said  line  of 
navigation  for  all  purposes  of  navigation,  and  also  the  water  power,  property,  rights, 
appurtenani^es,  and  all  the  franchises  thereunto  belonging,  as  they  may  direct,  not 
inconsistent  with  the  purjioses  of  said  line  as  expressed  by  law;  and  as  an  auxiliary 
to  said  business  and  to  facilitate  commerce  and  trade,  and  to  develop  the  resources  of 
wealth  along  said  line,  it  may  also  be  their  business  to  open  and  work  coal  mines  and 
other  mines  and  to  deal  in  the  products  thereof,  as  also  in  the  products  of  the  country 
and  other  things,  as  well  as  in  the  work  of  machinery  and  navigation  on  said  line. 
They  may  also  lease,  buy,  sell,  hold,  and  otherwise  acquire  and  dispose  of  any  real  and 
personal  estate,  by  any  manner  not  prohibited  by  law,  the  same  as  a  natural  person, 
and  may  do  all  necessary  or  advantageous  acts  in  the  same  way  in  the  transaction  ot 
their  business,  not  inconsistent  with  the  constitution  of  this  State  or  of  the  United 
States. 

(4)  It  shall  be  the  business  and  duty  of  said  company  to  use  due  diligence  in  keep- 
ing up  said  line  of  navigation  in  gooa  repair,  and  to  return  it  and  all  its  appurte- 
nances at  the  expiration  of  the  lease  in  good  condition  as  at  present,  or  unless  pre- 
vented from  so  aoing  by  unavoidable  causes,  and  to  hold  the  State  harmless  in  the 
premises,  and  to  pass  and  permit  all  boats,  crafts,  and  other  things  to  navigate  said 
rivers,  according  to  certain  specified  rates  herein  prescribed  as  tolls,  which  slmll  inure 
to  said  company. 

(6)  (Organization,  Ac.,  of  company)  ♦  ♦  ♦  and  a  prior  lien  is  hereby  retained 
by  the  Commonwealth  against  ail  the  property,  rights,  and  franchises  of  said  com- 
pany, as  security  to  said  Commonwealth  for  the  faithful  performance  of  all  the  duties 
herein  imposed  upon  said  company;  and  no  individual  of  said  company  shall  be  bound 
for  said  company  beyond  the  interest  he  may  have  therein. 

(6)  All  tolls  shall  inure  to  the  company,  and  the  rate  of  toll^on  passenger  and 
freight  steamboats,  and  other  boats  carrying  freight  other  than  coal  or  stone,  shall 
be  regulated  by  their  full  hull  or  deck  tonnage,  according  to  the  custom-house  rules 
as  to  the  management  of  tonnage:  Provided,  That  the  rate  of  toll  for  such  boats  pass- 
ing such  locks  shall  not  exceed  per  ton,  measured  as  aforesaid,  fifty  cents  at  the  first 
lower  lock,  and  thirty  cents  at  the  second,  and  twenty  cents  at  the  third,  and  ten 
cents  each  at  the  two  other  upper  locks,  and  the  same  for  returning;  and  for  each 
passenger,  and  for  all  other  boats,  bai^ges,  skiffs,  and  other  water  crafts,  loaded  and 
empty,  including  rafts  and  other  things  passing  said  rivers,  they  may  establish  tolls 
from  time  to  time  not  exceeding  the  present  rates  established  by  the  board  of  inter- 
nal improvement  as  applicable  to  the  Kentucky,  Green,  and  Barren  river  lines  of 
navigation  at  this  time. 

[7)  ^Transfers  of  interest,  Ac. ) 
Liabilities  for  damages.) 

Steamboats,  rafts,  £c.,  shall  obey  company's  rules.) 
Penalty  for  willful  injury  of  works.) 

,  ,  It  shall  be  the  duty  of  the  com  pan  v,  or  such  of  them  as  may  choose  to  accept 
the  provisions  of  tliis  charter,  together  witli  their  associates  whom  they  may  choose 
to  associate  wiUi  them,  to  execute  their  l)ond  to  the  Commonwealth  of  Kentucky, 
with  security,  the  solvency  of  which  to  be  approved  by  the  governor  of  said  Common- 
wealth, and  be  attested  by  him  under  the  seal  of  his  ofiice,  which  l>ond  shall  be  in 
duplicate,  one  copy  to  be  retained  by  the  State  and  the  other  by  the  company.    The 


2688      BBPOBT   OF   THE   OHIEF   OF   ENOINBBBS,  U.  8.   ABXY. 

conditions  of  the  bond  shall  be  as  follows:  "In  oonsideratioii  of  the  andifltmbed 
possession  of  the  Green  and  Barren  riyer  line  of  navigation  and  its  tribotarieB,  to- 
gether with  its  grounds,  houses,  water  powers,  rents,  profits,  tools,  machinery,  im- 
plements, appurtenances,  and  all  its  franchises  thereunto  belonging  or  appertaming, 
now  to  be  delivered  to  us^  the  undersized,  to  hold  for  thirty  yearn,  nnder  an  act  of 
the  legislature  incorporating  the  Green  and  Barren  River  Navigation  Company,  we 
accept  the  same,  ana  as  a  company  aforesaid  are  bound  hereby  in  the  penal  sam  of 
five  hundred  thousand  dollars  to  perform  the  duties  and  obligations  imposed  by  said 
act  of  the  legislature,  and  to  return  the  same  in  good'  order,  as  set  out  in  aaid  act, 
subject  to  the  conditions  therein  expressed.    Given  under  our  hands  and  corponle 

seal  of  said  company  this day  of ,  18 — ."     Which  bond  being  ezecoted  by 

the  parties  aforesaid,  and  approved  as  aforesaid,  and  attested  by  the  governor,  shall 
entitle  the  company  and  their  asi^ociates  to  all  the  rights  conferred  by  this  act:  Pro- 
vided, however,  That  said  company  may  associate  others  with  them  before  or  after  the 
execution  of  said  bond:  And  provided  further,  That  the  Commonwealth  shall  have  a 
lien  upon  all  property  of  said  company  to  secure  a  compliance  with  the  stipoladons 
of  said  bond. 

(12)  This  act  to  be  in  force  from  its  passage. 

Approved  March  9,  1868. 

AN  ACT  to  amend  and  explain  an  act  entitled  "An  act  to  incorporate  the  Green  and  Barren  Riw 

Navigation  Company,"  approved  Marcn  9, 1868. 

Whereas  an  act  entitled  '*An  act  to  incori)orate  the  Green  and  Barren  River  Navi- 
^tion  Company,'*  approved  March  ninth,  eighteen  hundred  and  sixty-eight,  anthor- 
izing  said  company  to  collect  certain  tolls  from  boats  and  other  thmgs  navigating 
said  rivers  according  to  the  rates  established  by  the  board  of  internal  improvement 
as  then  applied  to  the  Kentucky,  Green,  and  Barren  river  lines  of  navigation;  and 
whereas  the  rates  so  established,  as  applicable  to  the  Kentucky  River  are  not  deemed 
applicable  to  (trcen  and  Barren  rivers,  and  are  misleading;  and  whereas  complaints 
have  been  made  that  said  company  have  violated  the  spirit  of  their  diarter  by  giving 
it  a  wrong  construction,  to  the  [)rejudice  of  the  public,  and  in  making  changes  not 
contemplated  therein,  and  that  are  not  authorizea  by  law;  and  whereas  it  is  dear  that 
said  company  have  vested  rights  under  their  said  charter  that  cannot  be  impaired, 
but  whicn  may  be  confined  to  their  just  and  legitimate  limits:  Therefore,  to  explain 
and  limit  the  rights  of  said  companv  in  the  protection  of  the  public,  while  at  the 
same  time  the  vested  rights  of  the  said  company  must  be  respected: 

It  is  now  enacted  by  the  general  assembly  of  the  Commonwealtn  of  Kentucky,  That  the 
chaiges  herein  prescribed  and  limited  may  be  charged  by  said  company  against  boate, 
barces,  and  things  navigating  said  line  of  navigation,  and  no  greater  cnaiges  therefor 
shall  be  made. 

Sec.  2.  That  the  rate  of  tolls  authorized  by  said  act  to  be  charged  aaiunat  boata, 
according  to  the  tonnage  rule  or  principle,  shall  not  apply  to  boats  or  thin|n  i>lying 
only  between  the  dams;  but  all  boats,  barges,  and  other  crafts  plying  only  Detween 
the  dams  on  slackwater  in  said  line  of  navipition  shall  not  be  re()uired  to  pay  any 
other  or  greater  tolls  than  such  as  were  established  by  the  board  of  internal  improve- 
ment, and  that  \^ere  in  force  at  the  time  of  the  passage  of  said  act,  and  that  were 
applicable  alone  to  the  Green  and  Barren  river  hue  of  navigation,  except  as  herein 
limited. 

Sec.  3.  No  boat  used  exclusively  in  towing  shall  be  required  to  pay  tolls  according 
to  the  rules  of  tonnage  as  claime<i  under  said  act  Such  boats,  in  passing  the  locks 
and  dams,  shall  only  be  required  to  pay  two  dollars  therefor  at  each  lock  to  said 
company. 

Sec.  4.  The  chai^  of  two  dollars  lockage  claimed  under  said  act  shall  not  be  paid 
on  any  raft  of  timber  passing  said  locks  and  dams,  but  the  charges  shall  be  as  ued 
by  the  board  of  internal  improvement,  and  it  is  as  follows:  For  raft«  fifteen  feet  wide 
and  under,  three  cents  per  linear  foot  at  each  lock;  over  fifteen  and  under  twenty  feet 
wide,  five  cents  per  linear  foot  at  each  lock;  rafts  twenty  feet  wide  and  under  Uiirty 
feet  wide,  six  cents  per  linear  foot  at  each  lock;  nifts  thirty  feet  wide  and  under 
thirty -six  feet  wide,  seven  cents  per  linear  foot  at  each  lock. 

Sec.  5.  No  flatboat  or  barge  starting  from  above  the  influence  of  slackwater  shall 
be  renuired  to  pay  any  tolls  cxirept  for  passing  through  a  lock,  and  that  shall  not 
exceea  the  rates  prescribed  by  law. 

Sec.  6.  No  flatboat  or  l)arge  starting  within  the  influence  of  slackwater  shall  be 
required  to  pay  exceeding  two  dollars  lo<>kage  and  three  cents  per  linear  foot  of  each 
boat  or  barge  at  each  lock;  and  the  two  dollars  loi'kage  herein  authorized  by  this  sec- 
tion shall  not  l)e  chargeable  unless  the  boat  or  bai^ge  actually  passes  through  the  lock. 

Sbc.  7.  No  flatboat  or  baige  loaded  with  coal  or  stone  or  sawed  lumber  shaJl  be 
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required  to  pay  exceeding  two  dollars  lockage  and  six  cents  per  linear  foot  for  snch 
boat  or  bai*^  at  each  look,  but  the  two  dollars  lockage  shall  not  be  chargeable  unless 
the  boat  or  barge  actually  passes  through  the  lock. 

8bc.  8.  Thifl  act  shall  take  effect  and  De  in  force  from  and  after  its  passage. 

Approved  March  15,  1876. 

[Act!  of  1878,  page  518,  chapter  482.] 

Be  it  enacted  by  the  qeneral  asteinbly  of  the  CommontcecUtk  of  Kentucky^  That  section 
five  of  an  act  entitled  '*An  act  to  amend  and  explain  an  act  entitled  'An  act  to 
in(*or{M»rate  the  Green  and  Barren  River  Navigation  Company,'  approved  March 
ninth,  eighteen  hundred  and  sixtv-eight,**  approved  March  fifteen^,  eighteen  hun- 
dred and  seventv-six,  be  amended  by  inserting  after  the  word  ''barge''  the  follow- 
ing: "Or  rafts  ol  lo|jg8  of  timber  of  anv  kind." 

8bc.  2.  That  sec^tion  six  of  said  act  be  amended  bv  adding,  after  the  word  "baiye," 
whenever  it  occurs  in  said  section,  the  following:  ''^Or  rafts  of  logs  or  other  timber." 

Sbc.  3.  This  act  shall  be  in  effect  from  and  uter  its  passage. 

Approved  March  14,  1878. 

AN  ACT  to  KTant  the  coniH^nt  of  the  State  of  Kentacky  to  the  acquliition  by  the  United  States  of  cer* 
tain  landfl  bordeiinK  on  Rnnirh  River  in  aaiil  State,  for  the  puipbee  of  constructing  can&ts,  or  ereot- 
ing  thortfm  daniN.  abutnicntH.  Irn-kfi,  lock  keeper's dwellitiK)*,  offices,  and  all  nece8mr>'  structures  for 
the  (•otK'<tni('tioii  and  muintctinnce  of  sJack-wator  navigation  on  said  river,  and  ceding  Jurisdiction 
over  the  name,  and  fur  impo*«inK  finen  and  penalties  for  willful  injuries  to  the  grounds,  buildings, 
and  appurtenances  acquired  under  the  provisions  of  this  act 

Be  it  enacted  by  the  general  assembly  of  the  Commonwealth  of  Kentucky,  That  whenever 
the  United  States  shall  make  an  appropriation,  and  shall  be  about  to  l)egin  the 
improvement  of  Rouffh  River,  within  the  State  of  Kentucky,  by  means  of  locks  and 
{>ennauent  or  movable  dam  or  dams  with  adjustable  chutes,  or  by  means  of  a  canal, 
or  any  suitable  structure  to  procure  an  easy  and  safe  passa^  of  boats,  then  the  con- 
sent of  the  State  of  Kentucky  is  hereby  given  to  the  aciiuisition  bv  the  United  States, 
by  purchase  or  by  condemnation,  of  any  lands,  buildings,  or  other  property  neces- 
sary for  the  purnose  of  erecting  thereon  dams,  abutments,  locks,  lock  keeper's  dwell- 
ings, chutes,  and  other  necessarv  structures  for  the  construction  and  maintenance  of 
slack-water  navi^ption  on  said  river,  or  for  the  purpose  of  constructing  canals  on  the 
same,  and  the  said  United  States  shall  have,  hold,  use,  and  occupy  the  said  land  or 
lands,  buildinss,  or  other  proj)erty  when  purchased  or  acquired,  as  provided  for  by 
this  act,  and  shall  exercise  jurisdiction  and  control  over  the  same. 

Src.  2.  Be  it  further  enacted.  That  in  case  of  failure  of  the  United  States  to  agree 
with  the  owners  of  any  such  lands  as  the  United  States  may  deem  necessary  for  the 
purposes  named  in  the  first  section  of  this  act,  it  shall  be  lawful  for  the  United  States 
to  apply  for  the  condemnation  of  such  land  by  petition  to  any  judge  of  a  court  of 
record  in  or  nearest  to  the  county  where  the  land  may  be  situated,  either  in  term 
time  or  in  vacation,  notice  of  the  time  and  place  of  such  application  havinfj^  been  first 
duly  given  bv  publication  for  thirty  days  prior  to  the  day  of  such  application  in  some 
newH|>aper  oi  general  circulation,  published  in  the  county  where  the  land  lies,  or,  if 
the  owner  or  owners  reside  in  the  State  of  Kentucky,  by  personal  service  upon  the 
owner  or  owners  of  such  land  at  least  twenty  da^s  prior  to  such  application;  and 
thereni>on  it  shall  be  lawful  for  such  judge  to  appoint  three  disinterested  freeholders 
of  theiHumty  where  such  land  lies  as  commissioners,  and  hanng  been  first  duly  sworn 
to  well  and  duly  appraise  the  damages  due  the  owner  or  owners  of  said  land  proposed 
to  ])e  taken,  shall  rei)ort  in  writing  to  the  said  judge  the  amount  of  damages  to  be 
jiaid  to  the  owner  or  owners  of  such  land,  which  rep<^rt,  upon  confirmation  bv  said 
judge,  shall  Ix*  held  as  final  an<l  binding  upon  said  owner  or  owners  of  said  land;  and 
u()on  the  amount  of  such  damages*  l)eing  paid  to  the  owner  or  owners  of  said  land,  the 
title  of  such  land  shall  vest  in  the  Unite<i  States,  and  such  land  shall  be  exempt  from 
all  taxes  and  assessments  so  long  as  it  shall  remain  the  property  of  the  United  States. 

Sbi\  3.  And  be  it  further  euacttd.  That  if  any  j^rson  or  persons  shall  willfully  or 
maliciously  injun*  any  of  the  lands,  buildings,  or  other  property  ac<juire<l  or  held 
under  the  pn>visions  of  this  act,  such  jx^rson  or  |)erHons  shall  1k»  liable  to  a  fine  of 
not  let's  than  twentv  dollars,  and  to  an  imprisonment  not  ex<^*e<ling  six  months,  or 
both  or  either,  at  tlie  disiretion  of  tlie  court,  said  offense  to  be  prosecuted  in  any 
court  of  competent  iurisdirtioii. 

Sbc.  4.  This  act  shall  take  effect  from  and  after  its  passage. 

Approved  April  22,  1884. 
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AN  ACT  to  change  the  name  of  Rough  Creek,  in  Ohio,  Grayson,  and  other  countleB,  to  that  of  Rough 

River. 

Be  it  enacted  by  the  general  oMembly  of  the  CommoniveaUh  of  Kentucky ^  That  the  name 
of  Rough  Creek,  in  Ohio,  Grayson,  and  other  counties  is  hereby  changed  to  that  of 
Rough  River. 

Sec.  2.  All  acts  in  conflict  with  this  act  are  hereby  repealed. 

Sfic.  3.  This  act  shall  be  in  force  from  and  after  its  passage. 

Approved  April  22,  1884. 

AN  ACT  to  vacate  and  annul  an  act  entitled  "An  act  to  incorporate  the  Rough  Creek  Navigation  and 
Manufacturing  Company."  approved  March  eighth,  eighteen  hundred  and  flfty-dz,  and  the  several 
amendmentii  thereto. 

Be  it  enacted  by  the  general  assembly  of  the  Commontvealth  of  Kentucky f  That  whereas 
the  Rough  Creek  Navigation  and  Manufacturing  Company  was  incorporated  by  an 
act  of  the  general  asstimbly,  approved  March  eighth,  eighteen  hundred  and  fifty-dx, 
and  whereas  the  organization  perfected  under  said  act  has  ceased  to  exist,  and  all 
the  rights,  powers,  and  privileges  created,  authorized,  and  vested  in  said  company 
by  the  terms  and  stipulations  of  said  act  have  been  abandoned  for  fifteen  years  last 
past;  therefore,  be  it  enacted,  that  all  the  rights,  powers,  and  privileges  authorized 
and  conferred  in  said  act,  and  the  several  amendments  thereto  be,  and  hereby  are, 
canceled,  vacated,  and  annulled. 

Sec.  2.  This  act  shall  be  in  force  from  its  passage. 

Approved  May  12,  1884. 

[From  the  river  and  harbor  act  approved  July  5, 1884.] 
«  .         «  *  *  »  «  • 

The  Secretary  of  War  is  hereby  directed  to  report  to  Congress  at  its  next  seonon, 
or  sooner  if  practicable,  the  condition  of  the  Green  and  Barren  rivers  ♦  *  ♦  and 
the  provisionn  and  estimate  of  cost  necessary  to  relieve  the  same  from  incumbrance, 
with  a  view  to  such  legislation  as  will  render  the  same  free  to  commerce  at  the 
earliest  practicable  peri^. 

AN  ACT  to  grant  the  consent  of  the  State  of  Kentucky  to  the  acquisition  by  the  United  States  of 
certain  lands  within  the  Commonwealth  bordering  on  Green  and  Barren  rivers  for  certain 
purposes. 

Be  it  enacted  by  the  general  assembly  of  the  Commonwealth  of  Kentucky ^  and  it  i$ 
hereby  enacted  by  the  authority  of  the  same^  That  whenever  the  United  States  shall, 
by  purchase  or  otherwise,  extinguish  the  claim  of  the  Green  and  Barren  River  Nav- 
igation Company  to  take  tolls  and  to  exercise  control  over  said  rivers,  the  consent  of 
tlie  State  of  Kentucky  is  hereby  given  to  the  acquisition  by  the  United  States,  by 
purchase  or  condemnation,  of  any  lands,  buildings,  or  other  property  necessary  for 
the  puri>OHe  of  erecting  dams,  abutments,  lockn,  lock  keepers*  dwellings,  chutes,  and 
other  necessary  structures  for  the  construction  and  maintenance  of  slack-water  navi- 
gation on  said  rivers,  or  for  the  purpose  of  construitting  canals  on  the  same;  and  the 
United  States  Government  shall  have  title  to  the  grounds  and  sites  thus  acquired, 
and  all  power,  authority,  and  jurisdiction  over  the  same  which  the  Government  of 
the  United  States  may,  under  the  Constitution  of  the  United  States  and  laws  made 
in  ])nrHuan<'e  thcn>of,  acquire  over  lands  in  the  State  ceded  to  it  for  similar  purposes; 
but  the  State  of  Kentucky  reserves  the  right  to  execute  process  lawfully  issued  under 
its  authoritv  within  and  upon  naid  grounds,  8it«*s,  rivers,  and  canals. 

Skc.  2.  Tliat  in  case  of  failure  of  the  United  States  to  agree  with  the  owner  or 
owners  of  any  such  lands  as  the  Unite<l  States  deem  necessary  for  the  purimse  named 
in  the  first  section  of  this  act^  it  shall  be  lawful  for  the  UniteS  States  to  apply  for  the 
condemnation  of  such  land  by  petition  to  any  judge  of  a  court  of  record  in  or  nearest 
to  the  county  where  the  land  may  be  situated,  either  in  term  time  or  in  vacation, 
notic^  of  the  time  and  place  of  such  application  having  been  first  duly  given  by 
publication  for  thirty  days  prior  to  the  day  of  such  application,  in  some  newspaper 
of  general  circulation  puSlisned  in  the  county  where  the  land  lies,  or,  if  the  owner 
or  owners  nrside  in  the  State  of  Kentucky,  by  personal  st»rvi(v  upon  the  owner  or 
owners  of  such  land  at  least  twenty  days  prior  to  such  aiiplicatioii;  and  thertMipon  it 
shall  Iw  lawful  for  such  judge  to  ap|>oiht  three  disinterested  freehoMcrs  of  tluM^nmty 
where  sucli  land  lies  as  c<mimi.*vionerH,  and,  liaving  been  first  <luly  sworn  to  well 
and  duly  appraise  the  damage's  due  the  owner  or  owners  of  said  land  pr(»iM>si»<i  to  l>e 
taken,  shall  n»|H»rt  in  writing  to  the  said  judge  the  amount  of  <lanjajics  to  Im-  i>aid  to  the 
owner  or  owners  of  sucii  lan<],  which  report,  upon  confirmation  by  said  judge,  shail 
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be  held  as  final  and  bindin^^  apon  mid  owner  or  owners  of  said  land;  and  upon  the 
amount  of  such  dama^  beine  paid  to  the  owner  or  owners  of  said  land,  the  title 
of  such  land  shall  vept  in  the  United  States,  and  said  land  shall  be  exempt  from  all 
taxes  and  assessments  so  long  as  it  shall  remain  the  property  of  the  United  States. 

Sbc.  3.  That  if  any  person  or  persons  shall  willfully  or  maliciously  injure  any  of 
the  lands,  buildings,  or  other  property  acquired  or  held  under  the  provisions  of  this 
act,  such  person  or  persons  shall  be  liable  to  a  fine  of  not  less  than  twenty  dollars, 
and  to  imprisonment  not  exceeding  six  months,  or  both  or  either,  at  the  discretion 
of  the  court,  said  offense  to  be  prosecuted  in  any  court  of  competent  jurisdiction. 

Sec.  4.  That  for  the  purposes  contemplated  by  this  act,  the  State  of  Kentucky 
hert»by  transfers  and  ceaes  to  the  United  States  the  five  locks  and  dams  heretofore 
conntnicted  by  the  State  on  said  rivers,  together  with  all  the  grounds  and  appurte- 
nanc^es  belonging  to  the  same.  This  grant  to  become  effectual  upon  the  extinguish- 
ment of  the  claim  of  the  Green  and  &rren  River  Navigation  Company,  as  provided 
in  the  first  section  of  this  act,  and  when  the  (Toveninient  of  the  Unite<i  States  shall 
by  law  assume  control  of  the  improvement  and  navigation  of  said  rivers. 

Sec*.  5.  This  act  to  take  effect  trom  its  passage. 

Approved  February  20,  1886. 

[From  the  river  and  harbor  act  approved  AiiKUist  11, 18^«6.] 


The  Secretar}'  of  War  is  hereby  authorized  and  directed  to  ascertain  the  value  and 
cominertMal  importance  of  the  works  and  property  of  the  Green  and  Barren  River 
Navigation  Company,  situated  on  the  (ireen  and  Barren  rivers,  in  the  State  of  Ken- 
tucky; ♦  ♦  ♦  and  in  order  to  a<*quire  such  information,  the  Secretary  of  War 
shall  appoint  a  l)oard  of  three  competent  engineers  from  the  Engineer  Corps  of  the 
rnit4Kl  States  Army,  which  boanl  shall  ♦  ♦  ♦  report  to  the  Secretary  of  War, 
who  shall  reixirt  thereon  to  Congress  at  the  next  succteeding  session;  and  the  cost  of 
such  examination  shall  be  paid  out  of  the  sum  appropriated  by  this  act  for  surveys: 
Prnrided,  That  nothing  herein  shall  be  construed  as  committing  Congress  to  the 
purchase  of  said  works. 


[Prom  the  river  and  bar'  O'  act  approved  August  11, 1S88.] 
•  •«•••« 

For  the  purchase  of  the  improvements  known  as  the  Green  and  Barren  river 
improvements,  one  hundred  and  thirty-five  thousand  dollars:  I*rovided,  That  no  part 
of  said  sum  shall  be  expendiKi  until  a  full  and  al)solute  conveyance  of  said  improve- 
ments, togt*ther  with  rights  of  way,  easements,  piers,  dtx'ks,  and  appurtenances  of 
every  nature,  beloninng  to  or  connected  with  said  improvements,  bv  the  owner  or 
owners  thereof,  ana  the  Attorney-General  of  the  United  States  shall  have  certified 
to  the  Secretary  of  War  that  the  title  is  perfect 

[Prom  the  river  and  harbor  act  approved  September  19, 1890.] 


The  Se<"retary  of  War  is  hereby  authorize<l  and  empowere<l  t<^  grant  leases  or 
liitMises  for  the  use  of  the  water  rJawers  on  the  (iri'en  and  liarrtMi  rivers,  at  such  a 
rate  ami  on  such  conditions  and  for  such  perio<ls  of  time  as  may  seem  to  him  just, 
equita]>le,  and  exixHlient,  sai<i  leasees  not  to  exct^inl  tl)e  |)erio<l  of  twentv  years:  Pro- 
riVM,  That  the  lea.«H*s  or  licenses  shall  be  limite<i  to  the  uxe  of  the  surplus  water  not 
re<pnred  for  navigation.  And  he  is  also  empowered  1  to  grant  lea*»esor  licenses  for  the 
ocfui^ition  of  such  lands  belonging  to  the  Unite<l  Stat**  on  said  (in»en  and  Barren 
rivin*  as  may  be  required  for  mill  sites  or  for  other  pur|M)**(»j*  not  inconsistent  with  the 
re«|uin>ments  of  navigation,  sai<i  leases  or  licenw»s  not  to  extend  l>evond  the  jn'ricKi 
of  twenty  years;  and  all  moneys  ret*eive<l  under  hucIj  Kase?*  or  llcennt^s  shall  be 
tunus]  into  the  Tn^asury  of  the  Unite<l  States,  an<l  the  itennze<l  stat«Mn«*nt  thereof 
shall  accoini>any  the  Annual  Report  of  the  Cliief  of  Knuineen*.  But  nothing  in  this 
act  shall  Ih*  coiiritninl  to  affect  any  vested  right,  if  such  there  be,  of  any  letssce  of 
water  [>ower  on  Kiid  river. 
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report  of  mr.  w.  8.  overstrest,  master. 

United  States  Engineer  Ofticb, 

Woodbury,  Ky,,  June  SO,  1904, 

Captain:  I  have  the  honor  to  submit  herewith  the  following  report  of  work  onder 
my  8Ui>ervision  pertaining  to  the  operating  and  care,  etc,  of  Green  and  Barren 
rivers,  Kentucky,  for  the  nscal  year  ending  June  30,  1904. 

LOCK  NO.  1,  GREEN  RIVER. 

Dam. — The  work  of  placing  a  concrete  top  on  the  dam  has  been  commenced  by 
HoUerbach  &  May,  the  contractors,  and  about  one-half  of  the  work  completed. 

Miscellaneous. — The  lock  walls  and  gates  were  kept  cleaned  from  mud,  ice,  and 
snow;  drift  was  removed  from  the  upper  approach  and  lock  chamber;  part  of  the  old 
fence,  440  feet  in  length,  was  removed  ana  replaced  with  a  new  board  fence;  all  the 
other  fences  were  repaired;  all  fences  were  whitewashed;  some  shade  trees  were  set 
out  and  the  lock  gates  painted.  A  small  amount  of  stone  was  dumped  into  the  lower 
shore  crib  where  the  nlling  had  been  washed  out,  and  that  part  oi  the  crib  repaved. 

LOCK  NO.  2,  GREEN  RIVER. 

Cottage  and  uHirehouse. — The  construction  of  the  new  cottage  and  warehouse  at  this 
lock  was  begun  in  May.  Men  w^ere  employed  in  breaking  up  150  lar]^  dimension 
sandstones  which  had  been  left  from  the  construction  of  the  lock.  This  stone,  with 
about  25  yards  of  limestone  picked  up  on  the  banks  of  Barren  Biver,  was  sufficient 
to  build  the  foundations  of  the  two  buildings.  The  framing  of  the  cottage  an<l  ware- 
house is  now  under  way,  and  will  soon  l^  completed.  AH  material  rei^eived  for 
these  buildings  which  was  liable  to  be  injured  by  the  weather  was  stacked  in  a  dry 
place. 

Bridge.— The  small  wooden  bridge  across  the  mill  race  on  the  re8er\'atiun  was 
rebuilt.  Three  thousand  six  hundred  and  eighty-two  feet  B.  M.  of  beech  lumber 
was  used. 

Apron  of  dam. — In  February,  1904,  during  high  water,  a  section  of  the  apron, 
about  80  feet  in  length  and  about  two-thirds  of  the  distance  from  the  lock  wall  to 
the  abutment,  was  washed  out.  On  account  of  high  water,  work  will  not  be  began 
on  the  repairs  until  July  or  Aug[ust. 

Miscellaneovs. — About  100  cubic  yanls  of  drift  stone  and  slate  were  removed  from 
back  of  the  river  wall  of  the  lock  and  placed  so  as  to  prevent  a  cross  current  in  the 
lower  entrance  near  the  gates;  the  weeds  were  kept  out  and  remove<i  from  the 
reservation;  mud,  ice,  snow,  and  drift  were  repeatedly  remove<l  from  the  lock 
walls  and  gates;  the  gates  and  skiff  were  scrubbed  and  painted;  fences  and  out- 
buildings were  whitewashed,  and  all  necessary  minor  repairs  were  made.  A  small 
wash  in  the  embankment  was  filled  with  earth. 

LOCK   NO.  3,  GREEN  RIVER. 

Louder  shore  crib. — The  work  of  removing  250  linear  feet  of  the  old  lower  shore 
crib,  which  was  begun  last  year,  has  been  completed.  The  timber  and  stone  above 
water  were  removed  by  a  derrick  l)oat — that  below  water  by  the  dredge.  It  was  all 
placed  on  the  bank,  and  the  unserviceable  timber  burned.  The  mud  dredged  was 
dumped  into  deep  water. 

Mud  removeci  from  crib cubic  yards. .        82 

Stone  removed  from  crib do 2, 405 

Timber  removed  from  crib linear  feet. .  9, 550 

The  work  of  constnicting  the  new  vT\h  was  b<'^nn  on  the  IDtli  of  September  and 
completed  late  in  OctolKT.  Stone  frojii  the  <>M  crib  ami  new  beech  timber  were 
usetl  in  its  constniction. 

Stone  placed  in  crib cubic  yanls..     1,834 

New  timl)er  used linear  feet. .  20, 732 

Dam.— In  July  the  conntruction  of  a  rubble  stone  cofferdain  around  part  of  that 
portion  of  the  dam  which  had  been  torn  away  the  ])rt^vioiis  winter  wus  l)egim  and 
nearljr  completed.  On  the  8th  of  August  all  the  cofferdam,  with  tlie  exception  of 
the  wing  next  the  abutment,  was  washe<l  out  during  a  rise  in  the  riv»»r,  and  work  was 
not  resume<l  until  the  31st  of  that  month.  Two  rubble  stone  coffenlains  were  then 
constructed,  the  first  inclosing  135  feet  of  the  dam  on  the  abutment  side,  the  other 
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125  feet  on  the  lock  side.  One  hundred  and  ten  feet  and  eight  inches  of  the  darn 
wen'  then  repaired,  with  the  exception  of  a  nart  of  the  upper  breast,  which  was  not 
removed  as  the  timl)er  in  it  was  con8idere<i  sufficiently  sound  to  remain.  Twenty 
feet  and  six  inches  of  the  lower  slope  resting  on  the  stone  bluff  was  rebuilt  anil 
sheathed  so  as  to  form  a  smooth  nlope  on  the  stone  below  the  crest  One  hundred 
and  ninety-five  feet  and  seyen  inches  of  the  upper  slope  was  reshcathed  with  two 
courscH,  the  first  of  4<inch,  the  second  of  2-inch  timber;  the  remaining  40  feet  of  the 
upper  slope,  next  to  the  lock  wall,  had  one  course  of  2-inch  shc^athing  put  on  to  stop 
leaxs  in  old  sheathing.  All  necessary  repairs  were  made  to  the  apron. 
A  sketch  was  made  showing  the  exact  amount  of  the  repairs. 

Stone,  earth,  and  mud  used  in  cofferdam cubic  yards..  2,142 

Sticks  of  timber  removed  from  dam number. .  80 

Timber  used  in  repairing  dam linear  feet..  10,381 

Stone  placed  in  dam cubic  yards. .  3, 332 

A  greater  portion  of  the  stone  used  in  the  cofferdams  was  utilised  as  filling  for  the 
dam  and  crios.  All  unserviceable  timber  taken  from  the  dam  and  crib  was  stacked 
and  burned.  All  serviceable  driftbolts  in  the  old  work  were  remov^,  straightened, 
and  used  in  the  construction  of  the  new  crib. 

7>r('(/<^'/ia.— During  high  water  there  was  a  considerable  quantity  of  mud  deposited 
in  the  hK*K  chamber  and  approaches.  It  became  necessary  to  emplo^'  a  force  of  men 
to  scrai>e  the  mud  away  from  the  upi)er  gates  and  to  dredge  out  tne  iock  approaches 
with  a  derrick  l)oat  rigged  with  a  grapple  bucket.  About  100  cubic  yaras  of  mud 
were  removed  from  the  chamber  and  50  cubic  yards  of  mud  from  the  upper  approach. 

Miscellaneous. — The  ice,  snow,  mud,  and  drift  were  repeatedly  removed  from  the 
lock,  wallt*,  and  gate.M;  a  small  wash  in  the  bank  was  filled;  the  fence  around  the 
reservation  was  whitewashed;  the  flag  pole,  gauges,  check  posts,  gates,  irons,  etc., 
were  (lainted:  all  finiHhed  lumber,  cement,  and  other  material  delivered  for  the 
warehouse,  which  were  liable  to  be  injured  by  the  weather,  were  stored  in  a  dry 
place.    The  construction  of  the  warehouse  will  oegin  in  July. 

LOCK   NO.  4.  GREEN  RITBH. 

Washout  hack  of  land  wall, — The  washout  which  had  been  made  by  high  water 
back  of  land  wall  was  filled  with  earth  and  broken  stone,  145  linear  feet  of  curbing 
were  set  about  it,  and  filf  cubic  yards  of  concrete  paving  6  inches  thick  laid.  Sixty 
square  yards  of  riprap  were  laid  on  the  bank  below  the  paving. 

Tract  to  lumber  nouse. — The  track  which  runs  from  alx)ve  the  upper  end  of  lock 
wall  to  the  warehouse  was  extended  438  feet  to  the  lumber  house  on  the  opposite 
side  of  the  reservation.  Old  material  was  used  entirely  in  its  construction.  The 
track  is  used  in  handling  heavy  material  between  the  warehouse,  ^e  lumber  house, 
and  the  lock. 

Fencing. — One  thousand  one  hundred  and  ninety -two  feet  of  new  plank  fence  was 
constructed,  replacing  the  old  wire  fence.  This  completes  the  fencing  of  the  reserva- 
tion on  the  lock  side,  alno  along  the  county  road  passing  across  the  reservation  from 
the  town  limits  of  \Vo<xibury  to  the  point  of  the  stone  bluff. 

Rqmirs  to  lower  miUr  sill.— On  May  13  it  was  discovered  that  the  lower  miter  sill 
had  raise<i  at  the  toe  about  3  inches,  causing  a  serious  leak  under  the  gates  and  mak- 
ing the  operation  of  the  upper  gates  very  difficult  Two  new  needle  coner  sticks  were 
frame<l.  On  the  morning  of  the  31st  the  loi*k  was  closed  to  navigation  and  two  needle 
coffcnlams  put  in,  one  above  the  upper  gates  and  one  below  the  lower  ones.  Clay 
backing  was  placed  against  each  dam,  but,  as  the  river  began  to  rise,  work  was  sus- 
{lendtnl,  and  on  ac(*o'unt  of  continued  high  water  it  finally  became  necessary  to  take 
out  both  dams  and  tem{)orarily  open  the  lock  to  navigation  in  its  broken  condition. 
On  June  21,  at  7  a.  m.,  the  lock  was  again  closed  and  two  needle  cofferdams  were 
put  in  as  before.  The  pit  was  pum{)e<i  out  by  9  a.  m.  on  the  23d.  The  shore  miter 
sill  was  found  to  be  raiwHl  7}  inches  at  the  toe,  the  river  sill  2}  inches.  The  drift 
bolts  of  the  shore  sill  were  cut,  the  nill  rem<>ve<l,  and  the  bolts  backed  out  of  it  The 
rill  was  then  set  to  fit  the  gate  and  drift  lM)lted  to  the  old  bed  timber.  Sixteen  new 
drift  bolts  of  1-inch  sauare  inm  2.'^  inches  long  were  used.  The  river  sill  was  set 
back  with  a  light  pile-oriver  hammer,  and  seven  1  by  23)  inch  square  drift  bolts  and 
one  1}  by  32  inch  roun<l  drift  l)olts  were  used  in  addition  to  the  six  already  in  the 
aiU.  As  the  old  bed  timbers  were  somewhat  worn,  shingles  were  placed  under  the 
rills  to  prevent  leakage  and  neat  cement  mortar  placed  above  the  sill.  At  3  p.  m., 
June  25,  the  lock  was  reopentnl  to  navigation. 

MitceUaneous. — The  ice,  snow,  mud,  and  <lrift  have  been  repeatedly  removed  fn>m 
lock  walls  and  gates;  the  capstans  were  reset;  the  gates,  gauges,  snubbing  posts,  etc.. 
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were  painte<l;  the  stone  portion  of  the  lockmaster'e  cottage,  the  lumber  honae^  tool 
house,  and  fences  have  all  been  whitewashed,  and  four  rowboata  for  genenU  use  oo 
the  river  conetructed. 

LOCK  NO.  5,  GREXN  BIVJUL 

Bank  jtrotedion. — The  bank  below  the  lock  wall  was  graded,  35  cable  yaids  of  earth 
were  removed,  and  603  square  yards  of  riprap  laid. 

MisceUantom. — The  drain  pipe  which  carries  the  water  across  the  reservation  from 
a  sump  was  extended  30  feet  down  the  river.  Minor  repairs  were  made  to  fence& 
dwellings,  and  pumps,  the  fence  was  whitewashed,  weeds  were  cat  and  removed 
from  the  reservation,  ice,  snow,  mud,  and  drift  were  repeatedly  removed  from  the 
lock  walls  and  gates,  and  some  shade  trees  were  set  oat 

LOCK  NO.  1,  BARREN   RIVES. 

Wnrehmue. — A  new  warehouse  for  the  lock  has  been  bailt  according  to  plans 
approved.  The  work  was  begun  in  March  and  completed  in  June.  The  warehoase 
ia  situate<l  on  the  upper  part  of  the  reservation  and  is  near  the  river. 

Ijower  river  crib. — The  old  lower  river  crib  was  removed  and  the  foandation  dredged 
out.     A  new  crib  was  not  constructeil. 

Re/joirs  to  apron  of  dam. — Some  small  minor  repairs  were  made  to  the  apron,  for 
which  purpose  the  sound  timber  from  the  old  lower  crib  was  used. 

Miscellaneous. — The  porch  floors  of  the  dwellings,  skiff,  snubbing  posta,  gaosea,  and 
gates  were  painted;  ice,  snow,  mud,  and  drift  were  repeatedly  removed  from  uie  lock 
walls  and  gates;  some  shade  trees  were  set  out,  ana  the  fences  were  repaired  and 
whitewashed. 

SNAO   BOAT  WM.  PRB8T0N   DIXON. 

The  snag  boat  has  been  engaged  in  snagging  in  the  pools  of  Green  and  Barren 
rivers,  in  towing,  making  int^pection  trips,  and  in  making  other  misoe!laneoaa  tripa. 
She  was  also  engaged  in  assisting  in  the  construction  of  the  cofferdams  and  repairs 
to  main  dam  and  lower  shore  crib  at  Lock  No.  3,  Green  River,  by  loading,  towing, 
and  unloading  sUjne and  timber  for  them;  in  turning  and  returning  barge aVo.^^,  whi& 
was  repaired;  in  loading  and  unloading  tools,  material,  etc.,  at  Lock  No.  4^  Green 
Kiver;  in  transferring  the  local  office  several  times  to  various  places;  In  towing  the 
floating  plant  to  and  from  winter  quarters;  in  assisting  in  picking  nj^  25  cabic  yards 
of  nibble  limestone  for  the  cottage  at  Lock  No.  2,  Green  River,  and  m  towing  mate- 
rial and  assi.sting  in  the  repairs  to  the  lower  miter  sill  at  IxK'k  No.  4,  Green  River.  On 
June  20  the  Dixon  started  on  a  trip  to  the  Wal>ash  River  to  remove  snags  and  other 
obstnictious  from  that  river. 

The  work  accomplished  is  summarized  as  follows: 

As  snag  boat: 

Snags  removed  below  pool  No.  1,  Green  River 12 

8nags  remove<l  in  pool  No.  1,  Green  River 46 

Snagy  removed  in  pool  No.  2,  Green  River 128 

Overhanging  trees  removed  in  pool  No.  2,  Green  River 63 

Snags  removed  in  pool  No.  3,  Green  River 94 

Overhanging  trees  removed  in  pool  No.  3,  Green  River 44 

Overhanging  tree**  deadened  in  pool  No.  3,  Green  River 5 

Stumps  removed  in  pool  No.  3,  Green  River 5 

Snags  removed  in  p<x)l  No.  4,  Green  River 217 

Overhanging  trees  remove<l  in  pool  No.  4,  Green  River 14 

Snags  remove<i  in  pool  No.  1,  Barren  River 97 

Overhanging  trees  remov^^l  in  t>^>o1  No.  1 ,  Harri'n  River 27 

Snags  removed  in  p<^ol  No.  2,  I*arrt»n  River 34 

Miles  run  as  snag  boat 640 

As  towlx)at; 

Barg(?^^  towed 36 

Derrick  lx)ats  towed 29 

Quarter  boat  towftl 1 

DrtMlges  towed 3 

S<*ows  towe<l 3 

Miles  run  as  towlM>at 1,477 

Mis<.*ellane<)us: 

Tri|)*«  made 4 

Miles  run  in  misivllaneous  work 628 

Total  miles  run 2,746 
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Repaim. — Daring  the  winter  season  the  necessary  repairs  were  made  to  the  boat, 
consiHtinf?  of  overhanlinfi^all  uiachineir,  boilers  ami  pipes,  and  supplying  new  fittings 
wh('re  nettled;  in  patching  the  main  dfeck  and  calking  seams;  in  painting  the  entire 
outxide  of  the  boat,  the  kitchen,  and  machinery,  and  in  making  other  necessary  minor 
re|>ain<.    The  boilers  were  inspected  by  a  United  StatcH  inH|)ector  of  marine  boilers. 

TOWBOAT   EMERALD. 

The  Emerald  has  been  emplove<l  in  acting  as  dredge  tender,  in  miscellaneous  tow- 
ing, in  making  a  trip  to  Wabash  River  and  returning  with  the  Green  River  quarter 
lioat,  in  making  an  insfiection  trip,  and  in  making  several  other  short  trips  to  various 
fiartH  of  the  river. 

A  Hynopsis  of  the  work  for  the  year  is  as  follow^s: 

Ah  towboat: 

I^rges  towed 34 

Dre<lge8  towed 8 

S<*owH  towe<l 14 

Quarter  Umts  towed 2 

Derrick  lH>ats  towed , 15 

Milt*8  run  as  towlx)at 1, 658 

Ah  drwige  tender: 

Scows  towed 130 

Cubic  yards  of  material  towe<l  7, 120 

Miles  nin  as  dredgi*  tender 35 

Miscellaneous  trii>H  ma<le 8 

Miles  nm  on  mitnvllaneous  triiw 753 

Total  miles  nin 2, 446 

Rfftairs. — During  the  winter  season  the  necessary  n»pair»  w^jre  made,  consisting  of 
putting  in  new  bucket  i>lanks  in  the  whet^l,  overhauhng  the  machinery,  supplying 
new  fittings  where  neeued,  and  |)ainting  the  outside  of  the  Xxrat,  Sixty-eight  new 
tulKjs  were  put  in  the  l)oiler,  after  which  the  Iwiler  was  inspetrted. 

DREDGE   NO.   1,    (iREEN   RIVER. 

The  dredge  has  been  employed  in  dred^ngout  the  approaches  at  the  various  locks 
on  (ire<Mi  and  Barren  rivers;  in  assisting  in  the  constructicm  of  the  lower  shore  crib 
and  re|Mir  of  dam  at  IxH*k  No.  3,  (ireen  River,  by  dre<lging  out  the  stone,  mud,  and 
tiinU'r  lielow  the  water  line  of  the  old  lower  shore  crib  and  in  dredging  nx'k  below 
the  dam  for  tilling  the  new  crib  and  dam;  in  removing  the  old  lower  river  crib  at 
lAX'k  No.  1,  Barren  River;  in  dre<iging  out  the  channel  in  (in»en  an<l  Barren  rivers  at 
various  pointa,  and  in  assisting  in  the  n'i»airs  to  the  lower  miter  sill  at  Lock  No.  4, 
< ireen  River. 

A  syno])si8  of  the  work  accomplisheil  is  as  follows: 

At  I^H-k  No.  2,  <treen  River: 

Cubic  yanls  of  mud  <lre<lged  from  lower  ^approach 200 

At  I>ock  No.  8,  < ireen  River: 

Cubic  yanls  of  stone  dre<lge<l  from  below  dam 15, 282 

C^ibic  yartls  of  earth  dredged  from  l)elow  dam MO 

Cubic  yanls  of  stone  drwlged  from  lower  shon^  crib :>,  320 

I  jnear  ft»et  of  timlier  dre(lge<l  from  lower  shore  crib 4, 555 

Cubic  yanls  of  mud  <lredged  from  above  dam H40 

At  lA)ck  No.  4,  (in»en  River: 

Cubic  yanls  of  gravel  dreilge<l  from  lower  approach 470 

Cubic  yanls  of  mud  dre<Iged  from  upper  approach 610 

At  I-^K'k  No.  5,  Gret»n  River: 

C^ibic  yanls  of  mud  dre<lge<l  fnnn  lower  approach 620 

Cubic  yanls  of  mud  dre<lge<l  fn)m  upper  appn>ach 600 

At  Txx'k  No.  1,  Barren  River: 

Cubic  yarda  of  mud  dredge<l  from  lower  approach 520 

( -ubic  yanls  of  mud  dn»<lged  from  up|H»r  appnMU'h 260 

Lint^ar  feet  of  timber  removinl  from  old  lower  river  crib 1 ,  100 

Miscellaneous  dredging  in  Barren  River: 

Cubic  yards  of  gravel  and  nnid  dredged  fn)m  Jones  Hole 460 

Cubic  yards  of  gravel  ami  mud  dredge<l  from  Cow  Fonl 150 

Cubic  yanls  of  gravel  and  nmd  <lre<lge<l  fn»m  Boat  Island 800 

Miscellaneous  dre<lging  in  <  JnH»n  River: 

Cubic  yanls  of  muddre<lge<l  at  IIonakersFerry M50 

Cubic  yards  of  mud  dredged  at  Fall  Over  rock 75 
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Repairs. — During  the  winter  seaflon  the  machinery  was  overhaoled  and  mil  new 
fitting  nei'esHary  were  supplied;  the  decks  were  patched  with  new  material  and 
calked,  some  new  sheaves  were  placed  in  the  boom,  a  new  dipper  handle  was  framed 
and  put  in  place,  and  the  entire  boat  thoroughly  cleaned  and  the  oatside  repainted. 

KEPAI&S  TO   QUARTER  BOAT. 

The  Green  Kiyor  quarter  boat,  which  had  sunk  while  in  use  on  Wabash  River, 
was  returnee!  to  Gn^en  River  in  March.  Work  was  immediately  begun  in  overhaal- 
ing  thi»  boat.  It  was  pla<'e<l  on  the  ways  at  Bowling  Green,  Ky.,  where  it  was  fonnd 
that  an  entire  new  bottom  wa.«i  n(H'<l(Ml.  This  was  put  on  and  the  bottom  and  gun- 
wales thoroughly  (*alke<l.  This  work  was  delaye<i  somewhat  on  account  of  high 
water.  The  (^bin,  which  leane<l  to  one  side,  was  straightened ;  shores  and  braces  were 
put  in;  the  doors  and  windows  were  rehung  and  glazed  where  necessary;  the  entire 
t>oat  was  thoroughly  scrubt)ed  and  painte<l ;  and  all  other  necessary  minor  repairs  made. 
Jhe  reiiairs  were  completed  a>>out  the  Ist  of  May  and  the  local  office  transferred  to 
the  boat. 

MISCELLANEOUS   REPAIRS. 

Barge  Xo.  4  was  injure<l  by  a  tree  falling  across  it.  A  new  deck  an<i  bottom  were 
put  in  and  the  material  taken  from  this  barge  was  used  in  putting  a  new  deck  on 
Darge  No.  6. 

The  machiner}'  on  both  the  derrick  boats  was  overhauled  and  new  fittings  were 
supplied  where  necessary,  the  cabins  and'  lxx)nis  were  painted,  and  the  decks,  gun- 
wales, and  rakes  of  both  derrick  l)oats,  l)oth  scows,  and  four  l)aige8  were  patcht^J  and 
calke<l  where  necessary,  and  pamted.  All  other  machinery,  tools,  etc.,  have  Irvu 
kept  in  repair. 

Very  respectfulh',  your  olKHlient  servant. 


Capt.  H.  Burgess,  Corp»  of  Engineers. 


W.  S.  OvERSTREET,  Matter. 


H  H  8. 

IMPROVEMENT  OF  ROUGH  RIVER,  KENTICKY. 

A  complete  synopsis  of  the  projects  under  which  the  improvement 
of  this  nver  has  progressed  may  be  foimd  on  pages  2599  to  2602, 
Annual  Report  of  the  Chief  of  Engineei-s,  1899.  See  also  page  500  of 
this  repoit. 

The  work  outlined  in  the  existing  project  has  been  complet^ni  with 
the  exception  of  snagging  and  removal  of  landslides,  which  class  of 
work  must  l>e  done  from  time  to  time  as  long  as  the  sources  of  such 
obstructions  are  in  existence. 

No  op(»rations  were  in  progress  during  the  fiscal  year,  and  the  only 
work  proposed  under  the  project  for  the  future  is  the  removal  of 
snags,  sliaes,  and  similar  obstructions  from  time  to  time,  as  may  be 
re<iuired  to  maintain  the  channel  in  good  navigable  condition. 

The  funds  now  available  being  sufficient  for  the  present,  no  addi- 
tional appropriation  is  recommended. 

No  contracts  for  this  improvement  are  in  force.  For  commei'cial 
.statistics  see  report  for  *'  Operating  and  care  of  loi»k  and  dam,  Rough 
River,  Kentucky." 

Mon ry  Htat<  )n en  t. 
July  1,  1903,  balance  unexpemleil $2,324.89 

July  1,  1904,  l>alance  unexpende<l 2, 324. 89 

July  1,  1904,  onti^tandinjj  liabilities 17.27 

July  1,  11K)4,  iMilanw  available 2,307.62 
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APPROPKIATION8. 


September  19,  1890 $25,000 

July  13.  1892 16,000 

AujnistlS,  1894 22,600 

June  18,  1896 43,000 

Total 105,500 


H  Hg. 

OPKRATIXCJ    AND  CARE   OF   LOCK    AND   DAM  ON  ROUGH   RIVKR, 

KENTUCKY. 

The  ostimato  and  project  for  the  operation  and  care  of  this  lock  and 
its  appurtenant  structures  during  tlie  fiscal  year  ending  June  30, 1904, 
contained  the  following  items: 

R4vulur  lorcv $760 

R<*Iiaire,  suppIii^H,  etc 450 

Total 1,200 

Expenditures  during  the  year  were  for  payment  of  lock  tender, 
messenger  service  })etween  the  lock  and  nearest  |K)st-office,  minor 
repairs  to  cribbing,  removal  of  heavy  drift  from  the  dam,  removal  of 
dei>osit  from  the  lo<»k  chamber  and  upper  entrance,  and  removal  of 
snags,  overhanging  trees,  etc.,  from  the  channel  below  the  lock,  the 
quantities  of  work  done  under  the  latter  headings  being  as  follows: 

Dep<»sit  removed  fn»m  up|>er  entrauct*  to  hn-k cubic  yanU. .  4:^ 

I)e|)08it  removeii  from  l<H*k  chaml)er ilo 50 

(>V(*r)iantnng  treen  reniove<l numlx»r. .     10 

Floatin};:  pnagR  remove<l do 17 

I^rye  bowlders  removetl do 2 

Summary  of  fxftenditures  on  iwcount  of  0}teniting  and  care  of  Rough  Rhfr^  Kentucky ^ 
during  the  fiM:al  gear  lOff^i^  showing  gcncnd  itemn  and  amount  ej'itended  under  each 
heading. 


I 


Itoin.  Amount. 


ScrvUMtJ 1769. 53 

Mateiial.  wipplit'**.  vW 46. 13 

MIm'^IIhiummih 24. 25 


ToUiI    S3M.  91 


ALL<»TMKXTS. 

July  23. 1S97 $2,08<>.(H) 

July  22,  18W 71 4. 97 

July  17,  imX) «W«.31 

juiv  10, 1901 im.m 

AuKUf t  5,  1 902 1 ,  079. 62 

July  20,  I9m WW.  as 

Total 5,im4.59 
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rOMMEK^lAl.  HTATIirriCS. 


Sl/Unrfi€iiU  of  Irnfftr.  fmd  *:trtfimt:rrf  ^Hifumg  Ijfjrk  Xo.  J,  JUmgk  Rinr^ 

July  /,  Jf/OJi,  to  Jin»e  30,  1904. 


TKAPPir. 


KIri'l  of  Uitol,  «*tc. 


Xmbcf.    TccEsa^. 


T'F'A 

<^iov<-rTiift''fir 

Mtrinll  '-raft.. 
k«ft- 


» 

^A 

1C7 

11.  :m 

6 

S!l 

31« 

Tl.MI 

137 

SA 

115    .. 

Tom  I 


c» 


SLje^ 


7#»Ul  iiijffit»<rr  of  i'K-kaK"^  'lnfiriK  |*-t  fi«tr'al  y^-ar,  1,W1. 

rOMMERCE. 


ArtW'I'r^*. 


ftr»r((htifn 

Straw 

HwifM-  anO  *h«-<'i». 

I^imUT 

TlmlMrr 


Quantity..: 

2  Ti''«.  railrfAd. 

'<  HfiripiHfl(-f(  ... 

»  MiM-«?flaiMf»ii}. 

1.1H 

'/7.7:'.C  Total... 


Artlc'h-«. 


Quantity. 


r*>a#. 
10 


,NiifrtjK'r«»f  |ia— «'fijfr'-.  r^i. 
For  Ii»*t  of  iKuitH  plying;  on  thin  rivi-r  hc-^'  |»a:£c  2fi8<5  of  thij*  report. 

<oiiijnirntit','  Hintnnrnt  of  trnffir  nnd  rommerci'.  at  Jjprl:  Xo.  /,  Hough  Rirer,  Kenfueky, 


KIwal  y«*ar. 


Stoam-       Bjir»r«f« 
^XMit».     Hfi(lflat*>. 


TrallW* 


Knfts. 


Mi«k-e1Ia 
ncou-. 


Total. 


1H91 
WIZ 
}W.i 
IWt 
IM*', 
IWf, 
1M<»7 
IMJH 
1K<» 
19(10 
1901 
19(r2 
1903 
1904 


I 


Hi 

i;i 

Jt'A) 
175 
US 
12« 
182 


70 

29 

72 

114 

ia'> 
7e 

21 G 


17» 
207 
•270 
121  , 
111 

iir» . 

i 


132 

16K 

247 

191 

•23S  , 

137 


48S 
532 
770 
6.<>7 
505 
572 
650 


Com- 
merr*. 


Tbnit. 

50.000 
75.000 
04. 401 
36.015 
30.145 
16.588 
15.43H 
21,K31 
41.411 
20.66S 
21.708 
32.919 
33.076 


H  H  lo. 


PRKLIMINARY   EXAMINATION  OF  LITTLE  WABASH  RIVER.  ILLINOIS, 

FROM  ITS  MOrTII  TO  CARMI. 

[l*riiitt'<l  in  HoiiM»  DtH",  No.  38.  Fifty-eighth  ConKivss.  Mi'Dnd  M'ssion.] 

War  Department, 
Office  of  the  Chief  of  F^xgineers, 

Wttshhiijttm^  Dertiithrr  7,  1903. 
Sir:  I  have  tho  honor  to  submit  herewith  for  transmission  to  Con- 

B-ess  cony  of  a  report  dated  St^pteml)er  S,  1908,  by  ]\Iaj.  (leorge  McC. 
erby,  I'orps  of  Knjrineers.  on  preliminary  examination  of  Little 
Wabash  River  to  ("armi.  111.,  authorized  by  scH*tion  1  of  the  river  and 
harlwr  act  appn)VtMl  .lune  IH,  ISH)2. 
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This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors  as  provided  for  in  sections  3  and 
14  of  said  act.  and  attention  is  respectfully  invited  to  the  Board's 
report  of  October  29,  1903,  in  third  indorsement  thereon. 

I  concur  in  the  opinion  of  the  Board  that  it  is  not  now  desirable  for 
the  United  States  to  undertake  the  improvement  of  this  stream  ixs 
proposed. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Ge?i.y  Chief  of  Enmneern^ 

U.  S.  Army. 
Hon.  Elihu  Root, 

Hcirritanj  of  War. 


report  of  maj.  g.  m^g.  derby,  corps  of  enqineer& 

United  States  Engineer  Office, 

Limlitvllle^  Ky.^  September  3^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  on  an 
examination  of  Little  Wal>ash  River  to  Carmi,  in  compliance  with  the 
remiiremenis  of  the  river  and  harbor  act  approved  June  13,  1902. 

This  river  was  examined  in  181>2  and  rei)orted  upon  by  Lieut.  Col. 
G.  J.  Lvdecker,  Corps  of  Engineers,  as  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  imge  2570.  I  have  had  the  river 
Im^Jow  Carmi  reexamined,  and  append  hereto  the  report  of  Mr.  G.  W. 
Shaw,  assistant  engineer,  who  made  the  examination. 

The  conclusion  rcMiched  in  1892  was  that  the  Little  Wabash,  a  small 
tributary  of  the  \Val)ash  River,  was  not  at  that  time  worthy  of  improve- 
ment, but  might  l>ecome  so  if  ''the  contemplated  improvement  of  the 
lower  Walmsh  should  result  in  the  establishment  of  any  considemble 
regular  traffic  on  that  stream."  The  conditions  on  the  Little  Wabash 
and  on  the  lower  Wabash  remain  to-day  alK>ut  the  same  as  they  were 
in  1892.  No  sulKstantial  improvement  has  ))een  made  in  the  latter 
stream,  and  no  coasiderable  regular  traffic  has  arisen.  I  am  of  the 
opinion  that  the  Little  Wabash  to  Carmi  is  not  now  worthy  of  improve- 
ment 

Very  respectfully,  3'our  obedient  servant, 

G.  McC.  Derby, 
Major ^  CorjMt  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  <f  Kngineera^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[Pint  inilorHt*niont.] 

Engineer  OmcE,  U.  S.  Army,  Central  Division, 

dnrlnuatl^  Ohh»^  September  4,  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Anny, 
concurring  in  Major  Derby's  opinion  that  this  river  is  not  now  worthy 
of  improvement. 

G.  J.  Lydecker, 
Colon /7,  L  WpH  if  EngSn rerf*^ 
Division  Enghieer^  Centi^al  Dlvimim. 
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[Second  indorsement.] 

« 

Office  Chief  of  Engineers,  U.  S.  Army, 

September  10^  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  'constituted  by  Special  Orders,  No.  ^,  Headqoailers,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendution. 

Additional  information  has  been  requested. 

By  connnand  of  Brigadier-General  Gillespie: 

H.  F.  HoDOEs, 
Major^  Corps  of  Eivghwers. 

[Third  indorsement] 

Board  of  Engineers  for  Riters  and  Harbors, 

Washington,  D.  C,  October  29^  1903. 

Respectfully  returned  to  the  Chief  of  Eii;:(ineei*s,  U.  S.  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
**  Little  Wabash  River,  111.,  to  Carmi,"  the  indoi*senient  of  the  divi- 
sion engineer  thereon,  and  all  other  data  available. 

This  report  is  ordered  in  section  1  of  the  river  and  harbor  act  of 
June  13,  1902. 

Little  Wabash  River  empties  into  the  Wabash  River  aboat  15  miles 
above  its  mouth.  Its  total  length  is  about  250  miles.  The  town  of 
Carmi,  34  miles  above  the  mouth,  has  a  population  of  about  3,000.  The 
village  of  New  Haven,  2  miles  above  tne  mouthy  has  a  population  of 
about  430.  Five  bridges  cross  the  river  between  Carmi  and  New 
Haven;  all  of  them  would  require  modification  to  admit  of  steamboat 
navigation  on  the  river. 

In  1867  a  private  company  attempted  to  build  a  wooden  lock  and 
dam  at  New  Haven  with  a  view  to  extending  slack  water  up  to  Carmu 
The  company  failed,  and  in  1868  the  State  legislature  made  an  appro- 
priation of  ^5,000  to  finish  the  work,  which  was  accomplished  in  1869. 

Owing  to  poor  construction  the  lock  was  rendered  inoperative  within 
a  vear,  and  navigation  was  entirely  suspended.  In  1886  the  State  leg- 
islature made  an  appropriation  for  the  removal  of  the  structure,  a  part 
of  which,  however,  still  remains.  The  river  l)etween  Carmi  and  New 
Haven  is  obstructed  b}'  several  shallow  roi'ky  bars  that  render  navi- 
gation im}K>s8ible  at  low  stages,  even  for  light-draft  vessels.  The  fall 
from  Carmi  to  the  mouth  is  alwut  13  feet. 

The  depth  in  the  lower  Little  Wabash  is  governed  by  the  stage  in 
the  Wabash,  and  there  is  ample  depth  as  far  up  as  New  Haven  when- 


would  result  from  an  inn 


ever  the  Walmsh  is  navigable.     It  api>ears  that  no  great  advantage 

ipix>vement  of  the  Little  Wal>ash,  at  least  until 
the  improvement  of  the  Wabash  shall  have  been  effected. 

No  conunen^e  exists  alnn'e  New  Haven.  The  only  traffic  on  the 
river  is  the  v^hipment  of  corn  and  wheat  f lom  New  Haven  during  high 
stages  of  water.  The  amount  of  e(»nnneri*e  n^|K>rted  for  the  past  two 
years  is  as  follows:  11K>1,  corn  and  wheat,  6,l.V»  tons;  1902,  corn  and 
wheat,  5,025  tons. 

Any  radical  impmvennMit  of  the  Little  Walmsh  would  involve  the 
construction  of  one  or  uioi*e  loi'ks  and  dams.     The  cost  of  such  work 
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and  the  cost  of  remodelinfif  the  bridges  now  spanning  the  stream  would 
in  the  opinion  of  the  Board  be  disproportionate  to  resulting  comiucrr 
cial  l)encfits.  The  Board  believes,  therefore,  that  it  is  not  desirable 
for  the  United  States  to  undertake  the  improvement  of  the  ^^  Little 
Wabash  Uiver  to  Carmi,"  111. 
For  the  Board: 

Chas.  J.  Allen, 
Zunit,  Col,^  Corm  of  Ktujin^iers^ 

Senior  Juember  of  the  Board. 


rerort  op  mr.  granville  w.  shaw,  afsit  tant  knoinker. 

United  States  £nqinker  Office, 

LouimnlU,  Ky,,  July  SS^  190S, 

Major:  I  have  the  honor  to  submit  the  following  report  on  preliminary  examina- 
tion of  the  Little  Wal)a8h  River,  IllinoiR,  from  Carmi  to  its  month,  made  July  9, 1903: 

The  Little  Wabash  River  is  about  250  miles  long  from  its  mouth  to  its  source 
in  Sht'lby  County,  111.  It  flows  through  £ffinffluim,  Clay,  Wayne,  and  White 
counties,  and  along  the  northeast  boundarv  of  Gidlatin  County  to  its  junction  with 
the  Wabash  River,  about  15  miles  above  tiie  mouth  of  the  latter. 

There  ia  at  present  no  traffic  on  the  Little  Wabash  River  above  New  Haven,  about 
2i  milei*  alK>ve  its  mouth. 

In  1836  the  legislature  of  Illinois  declared  the  Little  Wabash  a  navigable  stream 
up  to  the  northern  boundary  of  Clay  County,  a  distance  of  about  180  miles,  but  no 
definite  information  could  tie  obtained  of  the  character  and  amount  of  commerce  on 
the  river. 

In  1867  a  private  company  made  an  attempt  to  build  a  wooden  lock  and  dam  at 
Now  Haven  for  the  purix>He  of  extending  slackwater  up  to  Carmi,  34  miles  above  the 
mouth  of  the  river.  The  company  having  exhausted  its  fumls  in  a  small  amount  of 
work,  and  paving  for  overflowed  lands,  damages,  etc.,  turned  over  the  work  to  the 
State  of  Illinois,  and  in  1808  an  appropriation  of  $35,000  was  made  by  the  legislature 
to  (ininh  the  Itvk  and  dam,  and  the  work  wan  completed  under  the  canal  commis- 
sion of  that  State  in  18<)!).  The  loitk  was  u»ih1  for  about  one  year,  when  through 
defective  construction  the  gates  could  no  longer  be  operated,  and  navigation  became 
entin  ly  t«usp<'n<U"l.  After  a  few  years  the  <lam  wa8  partly  destroyed  by  fire,  and  in 
18Sn  the  h^inlaturt*  of  IllinoiH  provide<i  an  appropriation  for  the  removal  of  the 
riMiiainder  of  the  ntructure.  About  80  feet  of  the  aam  was  removed  in  1887,  when 
the  appropriation  IxM'ame  exhauste<l.  There  remain  now  only  a  portion  of  the 
l<H*k,  and  part  of  the  abutnient  on  the  other  Hide  of  the  river.  An  examination  of 
the  site  made  in  18{)2  gave  the  following  dimenpions  of  the  lock  and  dam,  which 
were  built  on  a  foundation  of  Kandntone  rock:  Dam  24  feet  wide,  17  feet  high,  with 
lift  of  14  feet;  lo<*k  chanil)er  150  ft>et  long  between  miter  silla,  and  36  feet  clear  width 
of  chamber.     Alx)ut  $tiO,000  were  ex^K'tided  in  the  proiect 

At  Carmi,  34  miles  al)ove  the  mouth  of  the  river,  there  is  a  dam  clear  across  the 
river.  It  has  a  lift  of  al>out  10  feet,  and  is  utietl  to  prcMluoe  a  pool  above  Carmi 
which  Hupplies  sawmills  with  logs  and  a  flour  mill  with  water  power  for  about 
nine  montliH  of  the  vear. 

From  ("armi  to  >Jew  Haven  the  river  is  a  series  of  di'ep  pools,  with  four  or  flve 
r<H*k  bars  of  more  or  less  extent.  At  the  time  of  the  examination  the  river  was 
not  at  its  ]ow(*»>t  stage,  but  I  was  informed  that  the  flow  over  the  bars  at  low  water 
would  not  exceed  30  or  35  cubie  feet  \mr  necund. 

The  river  is  about  200  fi^et  wide  at  Carmi,  and  averages  about  250  feet  from  New 
Haven  down  to  the  mouth. 

The  old  dam  had  a  lift  of  about  14  feet,  which  gave  a  depth  of  2  feet  on  the  foot 
of  the  dam  at  Carmi.  As  the  slope  below  New  Haven  is  very  flat,  it  is  estimated 
that  the  fall  fn)m  Canni  to  the  mouth  of  the  river  is  al)out  13  feet.  That  portion  of 
the  river  between  New  Haven  and  the  mouth — alx>ut  2J  miles — is  deep  and  without 
liars,  so  that  when  Wabash  River  is  navigable  l)oats  can  easily  ascend  to  New 
Haven.  I  am  infonned  that  there  are  a  nnmU^r  of  submerged  snags  between  New 
Haven  and  the  mouth,  an<l  there  is  a  (Considerable  amount oi  overhanging  and  fallen 
timber  along  the  banks. 

There  an*  five  bridgt»H  across  the  river  between  Carmi  and  New  Haven,  as  follows: 
One  at  New  Uaven;  one  near  Emma  poet-office,  a  small  settlement  about  11  miles 
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below  Canni;  one  about  3  miles  below  Gaimi,  and  two  at  Gumi,  one  ol  the  latter 

Vin)?  A  railroad  bridge.    These  bridges  have  stone  or  sted  and  r^w*rfw^  piea  and 
ahutiiientfi  and  iron  or  tteel  superstructares. 

Tlje  only  traffic  on  the  river  for  a  numtjer  of  y«i7s  has  been  the  diipmcnt  ol  wheat 
and  c^ru,  which  is  stored  in  warehoQK«at  New  Haven  and  boated  onl  in  high  rtafurn 
The  extent  of  these  shipoieutii  as  obtiiined  from  the  lai)!est  ahipper  at  New  UaTen  ii 
a^  follows: 


• 


Auonnt  carried  bv  river  in  llOl: 

Wheat ; 100,000 

Com 90,000 

Amount  rarrie'l  bv  rivf-r  in  11-ivJ: 

Wheat .' 80,000 

Com ^- 75,000 

The  result  of  the  examiniitioii  ii;<ii^!es  that  whin  thtf  WaVri.-.h  River  is  narifBaUe 
there  ii*  no  tnjuble  in  nrachiii^?  New  Haven,  and  that,  whi!«f  there  is  ^nendly  a 
navi'^ble  depth  in  the  Little  Walja-fh  to  that  point,  it  can  not  always  be  ntiliaed 
l/di-iiure  of  shallow  water  in  the  Wabash  River. 

If  the  snags  and  overhan^nn^  and  fallen  timber  were  removed,  it  is  erident  that 
na*.  i;!ation  to  New  Haven,  tbe  hi;;hest  point  to  which  any  tialfic  Roee,  is  entirely 
dejiendent  on  the  improvement  of  the  W  ahjash  River. 

An  Uj  that  fiortion  of  the  river  between  Carmi  and  New  Haven,  it  is  doabtfdl  if  the 
commerce  to  be  auticifiated  would  justify  the  expense  of  impn^vwnent.  All  bridges 
would  have  to  be  raifie^i  or  provided  with  draws,  and  in  a  number  of  plaoea  fann 
lands  would  Ije  submerged. 

•  **•••« 

Very  re?*pectfully,  your  obe'lient  servant, 

Gr.\xville  W.  Shaw, 

AstitUnU  .Gnfftmeer. 

Maj.  Gk/ik  Mri"'.  IlKRBV, 

CurpM  of  Eiujiiu;crtt  L\  S.  Army. 


H  H  II. 

PRELIMINARY  EXAMINATION  OF  OHIO  RIVER  AT  THE  HEAD  OF  THE 

FALLS  AT  LOUISVILLE,  KENTUCKY. 

[Printed  in  Hcunc  Doc.  No.  349.  Fiftj-eighth  Congress,  second  Masion.] 

War  Department. 

Ol-TICE  OF  THE  ChIEF  OF  ENGINEERS, 

Wa^/ihiifton.  Decembt-r  £8^  1903, 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress a  report,  dated  S^pteniK^r  *J2,  liH»3,  by  Maj.  George  McC.  Derby, 
Corps  of  Knffineors,  and  ix^port  supplementary  thereto,  dated  Decern* 
her  1,  1903,  by  Lieut.  Harry  Buriress,  Corps  of  Entrineers,  upon  pre- 
liminary examination,  authorizinl  i>v  the  river  and  harbor  act  approved 
elune  la,  1902,  of  ^*Ohio  River,  at  the  head  of  the  Falls  at  Louisville, 
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with  a  view  to  the  enlargement  of  the  present  dam  or  the  construction 
of  a  new  one." 

In  recent  years  the  work  of  improvement  by  the  General  Govern- 
ment at  this  locality  has  consisted  in  the  enlargement  of  the  btusin 
immediately  above  the  locks  of  the  Louisville  and  Portland  Canal,  the 
enlargement  of  the  head  of  the  canal,  and  straightening,  deepening, 
and  controlling  the  flow  of  water  of  the  Falls  through  Indiana  Chute, 
and  this  project  is  still  in  process  of  execution. 

The  plan  of  improvement  recommended  by  Major  Derby  contemplates 
raising  the  existmg  structures  and  building  others,  so  as  to  form  alx)ve 
the  Falls  a  continuous  dam  across  the  river,  part  fixed  and  part  movable, 
with  a  portion  of  its  crest  12.7  feet  and  the  remainder  11.5  feet  above 
the  zero  of  the  upper  nmal  gauge,  the  cost  of  such  portions  of  this 
work  as  are  not  included  in  the  existing  project  bemg  estimated  at 
$298,000. 

Major  Derbv's  report  was  referred,  as  required  by  law,  to  the  Board 
of  EnginiH»rs  for  Rivers  and  Harbors,  created  by  section  3  of  the  river 
and  harlK)r  act  approved  June  13,  1902.  In  its  report  of  November  4, 
1903,  the  Board,  for  the  reasons  set  forth  therein,  expressed  the  opinion 
that  suitable  regulating  works  above  the  Falls  of  the  Ohio  River,  added 
to  or  in  modification  or  those  now  built  or  proiected,  with  a  view  of 
securing  a  pool  level  of  8  feet  on  the  upper  canal  gauge,  can  probably 
be  constructed  within  the  amount  estimated  by  the  district  officer  for 
a  higher  \k>oI  level,  and  that  the  resulting  commercial  benefits  will  far 
outweigh  the  cost 

The  Board  also  recommended  that  the  district  officer  be  directed  to 
submit  a  final  estimate  of  cost,  based  upon  a  pool  at  the  level  of  8  feet 
on  the  upper  canal  gauge,  and  upon  the  use  of  types  of  structure 
approved  oy  experience.  The  estmiate  thus  asked  for  by  the  Board 
is  contained  in  tne  report  of  Lieut.  Harry  Burgess,  above  referred  to, 
the  cost  of  such  improvement  Inking  estimated  at  ?219,000j  in  addition 
to  that  of  the  work  covered  bv  the  existing  project,  and  in  the  opinion 
of  the  Board  it  is  desirable  for  the  United  States  to  undertake  such 
work. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GiLT.ESPIE, 

Bri{^.  Gen.^  Chufof  Enginccrs^U.  JS.  Army. 
Hon.  Elihu  Kdot, 

ISt'cntaty  of  War. 


RKI»<>KT  OF  MAJ.  O.  mV.  DKHBY,  C0U1»S  OF   ENOINKKKS. 

United  States  F^noineek  Office, 

LoulavUle^  Ky,^  tieptemher  22^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminarv  examination  of  the  ""Ohio  River,  at  the  head  of  the  Falls 
at  Ix)uisville,  with  a  view  to  the  enlargement  of  the  present  dam  or 
the  construction  of  a  new  one,"  in  compliance  with  the  provisions  of 
the  river  and  harlK)r  act  of  June  13, 1902,  and  your  letter  of  March  2, 
11K)3. 


2704       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.    ABUT. 

The  transmission  of  this  report  has  been  lon^  delayed  pending  the 
completion  and  considomtion  of  the  plans  of  the  Ohio  Falls  Hydraulic 
and  Manufaoturing  Company  for  the  development  on  a  greaLtly 
increased  scale  of  the  water  power  of  the  Falls^  which  has*  long  been 
used  for  manufactiirinc^  purposes. 

This  company  made  application  in  February,  19()3^  for  a  permit  to 
build  a  dam  and  do  work  in  the  channel  of  the  river,  involving  the 
expenditure  of  some  millions  of  dollars  and  radically  affecrting  the 
navij^)>ility  of  the  river  at  and  al)oye  the  Falls.  These  plans  have  not 
as  yet  been  so  matured  b^*  the  company's  engineers  as  to  admit  of 
action  }>eing  taken  on  the  application  for  a  permit,  nor  to  constitute  a 
fixed  element  in  the  problem  now  under  consideration*  namely,  the 
enlarjrement  of  the  present  dimi  or  the  construction  of  a  new  one.  I 
regret  that  it  is  not  practicable  to  await  longer  the  development  of  the 
hvdraulic  company's  plans.  As,  however,  the  water  power  of  the 
F'alls  can  Ije  niade  to  average  upward  of  20<\<XH>  horsepower,  it  is 
believed  that,  in  view  of  the  recent  improvements  in  the  electrical 
transmission  of  power,  the  construction  of  a  dam  at  Louisville  that 
will  make  this  water  power  available  for  eommeivial  purposes  is  a 
prolmbility  of  the  near  future  that  should  be  reckoned  with  in  connec- 
tion with  the  improvement  of  navigation,  the  more  so  as  the  two  inter- 
ests need  not  necessaiilv  conflict  with  each  other,  but, on  the contrarv. 
might  readily  be  so  adjusted  as  to  be  mutually  ad\'antageou8. 

The  Falls  of  the  Ohio  at  I>ouisville  have  l»een  under  improvement 
for  many  years,  and  the  dam  in  question  is  one  of  the  appurtenances 
of  that  improvement,  originally  built,  in  ])art,  in  1871«  and  rebuilt, 
raised,  and  lengthened  from  time  to  time  in  later  vears.  I  submit 
herewith  a  drawing  showing  the  locality  and  th^  location  of  the  dam. 
It  will  \fe  observed  that  the  dam  does  not  extend  continuously  across 
the  river,  there  Ijeing  a  gap  of  638  feet  for  the  channel  of  Indiana 
Chute,  the  southerly  1»>0  feet  of  which  mav  be  closed  at  a  stage  of  5 
feet,  upper  canal  gauge,  bv  raising  a  Boul^  movable  dam;  an  opening 
oiHi  feet  wide  across  >liddle  Chute,  which  may  be  closed  in  like  man- 
ner at  a  >tage  of  a  feet:  and  a  third  opening  6S5  feet  wide  at  the  end 
of  the  north  wall  of  the  canal,  which  (*an  be  closed  by  raisinsr  a  Boule 
dam,  the  crest  of  which  is  at  8  feet,  upper  canal  gauge.    The  fixed 

!K>rtion  of  the  dam  })etween  the  last  named  Boul^  dam  and  the  Middle 
i^hute  is  1,812  feet  long,  is  built  of  concrete,  and  its  crest  is  at  elevation 
8  feet,  upper  canal  gtuige. 

The  tixed  portion  between  the  Middle  Chute  and  Indiana  Chute  is 
1,<XH>  feet  long,  is  built  of  cribs  tilleii  with  stone,  and  its  crest  is  at  5 
feet,  upper  canal  gauge.  The  entire  length  of  a  dam  on  the  line  of 
th«^  existing  structure  would  l>e  6,227  feet,  including  5i*2  feet  north  of 
Indiana  Chute  and  across  the  mill  nu'e  of  the  Ohio  Falls  Hydraulic 
and  Manufacturing  Com|iany.  The  purjx^so  serveil  bv  the  (iam  has 
been  to  inciva>o  the  depth  of  water  in  the  i*anal  at  low  stages  by 
checking  the  flow  of  water  over  the  Falls,  without  in  any  way  obstruct- 
ing the  channel  of  Indiana  Chute,  and  without  ol^structing  navigation 
thn>Uirh  Middle  Chute  when  the  river  is  at  such  a  stage  as  to  make 
that  chute  navigsible.  The  IV^ule  dam  at  the  head  of  the  canal  wall 
>ermitK*<  the  flow  of  the  river  to  iviss  unol^tructed  at  stages  above  8 
eet.  keeping  the  head  of  the  minal  com|nir:itively  free  from  mud  and 
siind  and  drift  which  might  otherwise  ac^nuuulate  in  large  quantities 
at  high  .-^tage^ 
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The  existing  plans  for  the  improvement  of  the  Falls  of  the  Ohio  con- 
template widenmg  the  deep  btunin  at  the  head  of  the  canal  by  rock 
excavation,  at  an  estimatea  cost  of  $186,000  for  completion,  and  the 
construction  of  certain  dikes  and  other  works  designed  to  make  Indiana 
Chute  available  for  descending  coal-barge  navigation  at  a  stage  of  8 
feet,  instead  of  9.5  feet  as  at  present  This  improvement  of  Indiana 
Chute  is  estimated  to  cost  $^6,180.  The  present  approved  plans  con- 
template no  improvement  of  the  low-water  conditions. 

Tne  lowest  water  on  record  is  1.7  feet  on  the  upper  canal  gauge,  and 
for  each  of  the  past  five  years  it  has  been  2.8,  2.3,  2,  2.2,  and  3.1  feet. 
At  these  stages  the  chutes  across  the  Falls  are  n6t  navigable  at  all,  and 
traffic  through  the  canal  is  limited  to  small  craft  drawing  only  the 
amount  of  water  shown  by  the  gauge. 

Any  enlargement  of  the  dam  at  the  head  of  the  Falls  which  would 
stop  the  flow  of  water  through  Indiana  Chute  would  greatly  improve 
the  low- water  conditions  at  Couisville  Harbor,  giving  greater  depth  in 
the  canal  and  in  the  Ohio  for  a  lon^  distance  alK)ve  Louisville.  JPend- 
ing  the  improvement  of  the  Ohio  from  Louisville  to  Evansville, 
increased  low-water  depth  through  the  canal  would  be  of  comparatively 
little  value,  as  there  is  a  bar  oniv  2i  miles  below  the  locks,  on  which 
the  usual  low-water  depth  is  onfy  3i  feet,  and  othpr  bars  below,  over 
which  no  greater  draft  can  be  carried  than  can  pass  the  canal  in  its 

S resent  condition.  Above  the  Falls,  however,  conditions  are  most 
ivorable  in  the  Ohio,  the  slope  of  tha  stream  being  very  slight  as  far 
as  Madison,  Ind.,  45  miles  above  Louisville.  If  tne  dam  were  made 
continuous  and  its  crest  raised  to  maintain  low- water  pool  level  at  12.7 
feet,  upper  canal  gage,  it  would  g^ve  slack-water  navigation  for  more 
than  70  miles  on  uie  Ohio,  with  upward  of  6  feet  on  the  lower  miter 
sill  of  Lock  No.  1,  Kentucky  River,  thus  connecting  with  158  miles  of 
slack-water  navigation  already  secured  on  that  stream  by  the  existing 
system  of  locks  and  dams. 

Such  an  improvement  would  not  be  very  expensive,  as  the  existing 
locks  at  Louisville  are  designed  for  lifting  to  an  elevation  of  12.7  feet 
on  the  upper  canal  gauge  and  much  of  the  existing  dam  could  be 
utilized  with  very  little  alteration  and  enlargement.  For  the  past  five 
years  the  freight  tonnage  passing  Louisville  has  been — 


Year. 


l**^'.! , 

lHHi» 

iwn  

l»rj    

Va:\ 

AVtTHKe 


Throagh 
tiiecanil. 


978.221 

1,826,717 

1,216,  WM 

M7,710 

992.  H98 


1,U?2,490 


Over  the 

FiallB. 


858,831 
261.988 

1,005,777 
621,836 

1,013,529 


758,992 


Total. 


1,837.052 
1,  5ns.  7(16 
2,22^.usl 
l,47J..'>r> 
2,036,4J7 


1,831.482 


In  addition  to  the  above  there  is  a  heavy  traffic  which  does  not  actu- 
ally pass  Louisville,  but  reaches  that  pait  of  the  Ohio  extending  from 
Louisville  to  the  mouth  of  the  Kentucky  River.  In  1900  and  VM)\ ,  the 
latest  years  for  which  I  have  the  figures,  it  aveniged  2,204,0(H)  tons  of 
freight,  so  that  the  total  river  tonnage  that  now  utilizes  the  70  miles 
of  river  that  would  be  improved  by  enlarging  the  dam  at  the  head  of 
the  Falls  is  about  4,035,000  tons  per  annum.  The  passenger  traffic  is 
also  very  heavy,  having  averaged  about  1,503,650  passengers  per  auuuia 
MKQ  190^ 170 


2706   REPORT  OF  THE  CHIEF  OF  ENOIXEEBS,  U.  8.  ABMT. 

during'  the  same  periods.  It  is  believed  that  this  large  commeTce  now 
utilizing  this  portion  of  the  Ohio  River  is  destined  to  greatly  increase 
in  future  years. 

For  the  rea^^ons  outlined  above,  I  am  of  the  opinion  that  the  Ohio 
River  at  the  head  of  the  Falls  at  Louisville  is  well  worthy  of  improve- 
ment by  the  enlargement  of  the  pre:»ent  dam,  and,  in  fact,  that  such 
improvement  offers  an  exceptionally  favorable  opportunity  to  confer 
great  benefits  upon  commerce  at  very  low  cost  Records  and  sarveys 
of  the  Falls  of  the  Ohio  are  already  quite  complete  and  are  safficient 
to  form  the  basis  of  an  estimate. 

A  dam  across  a  river^  compelling  vessels  to  resort  to  the  slow  and 
tedious  pro<*ess  of  passing  through  a  lock  instead  of  continuing  their 
journeys  uninterrupted  tnrough  a  free  and  open  channel,  is  of  course 
to  a  <*ertain  extent  a  drawback  to  any  such  improvement  of  a  stremm. 
This  is  aptly  illustrated  at  Louisville,  where  the  existing  project  con- 
templates tfie  expenditure  of  ^66,<X)0  for  the  sole  purpose oi  dispensing 
with  the  use  of  tne  locks  while  the  river  happens  to  be  at  a  stage  between 
8  feet  and  0.5  feet.  It  follows  that  when  dams  are  necessary  for  the 
improvement  of  a  great  river  like  the  Ohio,  it  is  most  important  that 
the  lift  of  each  dam  shall  be  as  great  as  safety  and  the  practicabilitv  of 
o]x.'nition  will  permit,  since  the  greater  the  lift  of  each  dam  the  less 
will  be  the  total  number  of  dams  required.  The  total  cost  will  also  be 
less.  In  the  genenil  case  the  character  of  the  foundation  available  on 
the  Ohio  is  such  that  dams  of  very  low  lift  have  usually  been  adopted. 
The  average  lift  of  the  ?>s  dams  heretofore  approved  for  this  stream  is 
only  7  feet.  At  Louisville,  however,  a  good  rock  bottom  is  evervwhere 
aviiil:i>ile.  so  there  *^eem>  to  be  no  reason  why  the  dam  shoulcf  not  be 
given  a  height  of  13.7  feet  al>ove  the  sill  in  Indiana  Chute,  making  the 
upfMT  j}fH)l  level  12.7  feet  on  the  upper  canal  gauge,  which  is  the  level 
to  whirli  the  existing  Ux-ks  are  now  used. 

With  the  low- water  pool  at  12.7  feet  on  the  upper  canal  gauge,  the 
navijnible  pii-^s  in  Indiana  Chute  could  be  opened  on  the  approach  of  a 
rise  r-orrespondin<j  to  a  !♦. 5-foot  stage,  in  order  not  to  comi>el  vessek  to 
as>  through  the  locks  at  a  stage  wnen  tj.o  feet  can  be  carried  over  the 
''all>  through  the  chute.  This  could  be  done  without  decreasing  the 
navigjible  depth  at  the  upper  end  of  the  pool  to  less  than  9  feeL  In 
like  manner  the  navig:i>>le  pass  could  \)e  used  on  the  approach  of  arise 
corre-poiiding  to  an  >-f<x>t  stage,  upper  canal  gauge,  after  the  com- 
ph'tion  of  the  pro|K)sed  improvement  of  Indiana  Chute,  which  contem- 
phite^i  making  the  chute  available  when  the  gauge  reaches  8  feet,  for 
ves.">els  drawing  ^.5  feet.  This  latter  improvement  has  not  yet  been 
begun  ancl  it  is  an  expensive  work  in  proportion  to  the  benefits  that 
wouM  accrue,  as  for  the  past  five  years  on  tne  avera*re.  only  174  barges 
and  4' '7  bo;it»<  \H}r  annum  would  have  Ijoen  >>enetiteu  had  the  improve- 
ment l>tHm  i*omploted:  so  it  c:in  advantageouslv  }>e  post|>»ne<1  until  after 
the  enlargement  of  the  dam,  when  there  may  V^  greater  need  of  it,  and 
when  tiie  work  in\i\  )h}  done  more  econoniii'silly.  as  the  enlarged  dam 
would  >erve  tiie  pur|x»se  of  a  Ci>ffei\lani  and  the  dike  on  the  south  side 
of  Indiana  Chute  i\>uKi  Ih^  more  favorablv  Kx*ated. 

The  existing  appi\»ved  pn>jeot  (Annual  Kejx>rt  Chief  of  Engineers 
liH^:?,  p.  li^7^^  pro\i*les  for  riMuoving  the  old  crib  en^v-i  dam  between 
the  chutes  and  ivplaeing  it  bv  a  movable  dam  with  its  ere-^t  at  8  feet 
on  the  gjuigi\  at  an  CNtimatod  iHVnt  ot  #7^,iHHK  This  item  would  have 
to  l>e  incivjuied  by  5fi*5,*HH^  to  allow  fvu-  inciva>ing  the  height  of  this 
dam  to  12.7  feet,  up|HM*  canal  gJiugo. 


p 
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The  project  also  contains  an  item  of  J?2,r)0<)  for  raisin j^  to  9.5  feet 
the  Ifeul<?  dam  adjoining  the  north  wall  of  the  canal.  To  raise  this 
dam  to  12.7  feet  will  cost  about  j^l3,f)<K),  involving  ai>  increa^ie  of 
$11, (KK)  in  the  estimates  as  now  approved. 

The  low-water  discharge  of  the  Ohio  at  Loaisville  being  about  8, WO 
cubic  feet  per  second,  the  concrete  dam  south  of  the  middle  chute  can 
advantageously  be  used  as  a  tixed  weir,  with  its  crest  at  about  11.5 
feet  on  the  upper  canal  gauge.  To  raise  the  dam  to  this  height  would 
re(iuire  about  4,000  cubic  yards  of  concrete,  which  at  $8  per  cubic 
yard  would  cost  about  $32,000. 

The  approved  project  contemplates  no  change  in  the  movable  dam 
across  the  Middle  Chute.  This  dam  is  of  the  Boul6  type,  is  in  poor 
condition,  and  will  require  renewal  within  a  few  years,  the  iron  work 
being  much  worn  and  corroded.  A  new  dam  on  the  same  site  and 
with  its  crest  at  12.7  feet  would  cost  about  $100  per  running  foot,  or 
$60,000. 

The  navigable  pass  in  Indiana  Chute  should  be  not  less  than  700  feet 
wide,  and  would  probably  re(juire  an  expensive  type  of  dam  that 
would  admit  of  being  maneuvered  more  promptl}'^  and  readily  than  the 
Boul6  dam.  Its  cost  is  estimated  at  $200  per  running  foot,  $140,000, 
which  would  also  include  the  necessarv  drift  chutes. 

A  concrete  dam  across  the  old  mi)l  race  north  of  Indiana  Chute 
would  cost  about  $13,000. 

I  have  not  thought  it  necessary  to  enter  into  any  discussion  of  the 
type  of  movable  dam  best  suited  to  this  somewhat  unusual  location,  nor 
of  the  extent  to  which  fixed  concrete  dams  could  advantageously  be 
substituted  for  some  of  the  movable  dams  included  in  the  old  approved 
project  and  provisionally  retained  and  estimated  for  in  this.  The  esti- 
mates are  sufficient  to  l?ave  to  the  constructing  engineer  considerable 
latitude  in  these  particular,  which  can  be  fully  considered  and  detc»r- 
mined  later.  I  would  suggest,  however,  that  at  least  for  the  naviga- 
ble pass  in  Indiana  Chute,  where  very  rapid  currents  must  })e  con- 
tendt'd  with,  there  would  l)e  many  advantages  in  a  tj'pe  of  dam 
consisting  of  an  upstream  face  of  iron  or  wood  or  concrete,  inclined 
at  such  an  angle  to  the  horizontal  a^  to  do  away  with  all  overturning 
tendency,  supported  b}"  the  necessary  trestles  or  arches  and  mounted 
upon  trucks  or  wheels  running  upon  a  railroad  track  on  the  founda- 
tion. Such  a  dam  could  be  opened  or  closed  by  running  it  in  or  out 
on  the  track  like  a  train  of  cars,  and  would  have  the  further  advantage 
that  all  the  metal  work  except  the  track  c*ould  }>e  withdrawn  from  the 
water  when  not  in  use.  A  bear-trap  dam  of  anv  length  could  bo 
oiK*rated  on  this  principle  in  sections  coupled  together  to  form  a  train. 

To  recapitulate,  the  total  estimate  for  the  enlargement  of  the  pres- 
ent dam  so  as  to  maintain  pool  level  at  12.7  feet,  upper  canal  gauge, 
would  l)e,  in  addition  to  the  estimates  of  the  existing  approved  pro- 
ject, as  follows: 

Kaiflin);  Houl^  dam  at  canal  wall  (in  acMition  to  item  inotiHtingpn)j('('t) $11,  (KK) 

RaiHinp  fixed  ooncri'te  dam .S2,  ()(X) 

Movable  dam  tunm  Mitldle  ( 'hute oO,  (KH) 

Movable  dam  l)etwe<*n  the  ebute><(in  addition  to  item  iiiexistin^r  projict)  ..  25,  UK) 

Movable  dam  acn»HH  Indiana  Chute 140,  (HM) 

Conerete  dam  aerosH  mill  nice l.S,  (MM) 

Administration  and  (M>ntin}ieneiet»,  10  ikt  <'ent 27,  (HK) 

Total 208,000 
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plinth  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

W(fj</ii7)(/frm,  I).  61,  Deceinher  H^  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  estimate  of  cost  of  suitable  regulating  works  above  the  Falls  of 
the  Ohio  at  Louisville,  Ky.,  with  a  view  to  securing  a  pool  level  of  8 
feet  on  the  upper  canal  gauge,  requested  by  the  Board  of  Eng'ineers 
for  Rivers  and  Harbors  in  lifth  indorsement  hereon,  and  which  accom- 
panics  this  report,  has  been  reviewed  b}'  the  Board. 

It  is  estimated  by  the  district  oflicer  that  the  improvement  suggested 
bv  the  Board  will  cost,  in  addition  to  the  approved  project,  the  sum  of 
§219,000. 

Having  in  mind  the  amount  and  character  of  the  present  and  pros- 
pective commerce  involved,  the  extent  of  the  river  that  would  be  im- 
E roved,  and  the  advantages  -to  result  from  a  large  and  commodious 
arbor  at  Louisville,  the  Board  remains  of  opinion  that  the  benefits  to 
be  expected  from  the  proposed  improvement  far  outweigh  the  esti- 
matea  cost  thereof,  and  that  it  is  ciesirable  for  the  United  States  to 
undertake  this  work,  and  the  Board  so  recommends. 
For  the  Board: 

Chas.  J.  Allen, 
Lieut.  (j)l,^  drrm  (>f  KnijinecTK^ 

ScnUn*  Me/iibei\ojf  the  Board. 


SUI»PLEMENTARY   report  on   PRELllVnNARY   EXAMINitTION. 

United  States  Engineer  Office, 

Louisville^  Ky.^  December  i,  1903. 

General:  In  compliance  with  directions  of  sixth  indorsement, 
*  *  *  I  have  the  nonor  to  submit  the  following  estimate  for  the 
works  contemplated  in  the  fifth  indorsement  on  same  paper. 

The  works  contemplated,  as  set  forth  in  panigraph  6  of  fifth  indorse- 
ment, are: 

(1)  l^ising  crest  of  Boul^  dam  across  the  Middle  Chute;  (2)  closing 
Indiana  Chute  by  a  movable  dam;  (3)  building  a  fixed  dam  from  the 
Indiana  shore  to  the  Indiana  Chute,  all  w^ith  crests  8  feet  above  the 
zero  of  the  upper  canal  gauge.  The  object  of  these  works  is  to  secure 
a  pool  level  of  8  feet  at  the  nead  of  the  Falls  of  the  Ohio. 

The  existing  Boule  dam  across  Middle  Chute  is  not  in  good  repair 
and  will  in  a  few  V(*ars  have  to  be  renewed.  For  this  reason  it  is 
thought  advisable  to  construct  a  new  dam  instead  of  raising  the  crest 
of  the  old  dam  to  the  S-foot  level.  The  estiniate  for  a  new  lioul^  dam 
with  crest  at  8  feet  is  $75  per  foot,  making  a  total  for  500  feet  of 
ti37,5(M). 

Indiana  Chute  at  the  entrance  is  088  feet  wide;  this  opening  it  is 
proposed  to  close  with  a  Chanoine  wicket  dam  with  crest  at  +  8  and 
sill  at  —  1,  upper  canal  gauge,  the  latter  being  the  present  reference 
of  the  bottom  at  the  entnince  of  Indiana  Chute.  It  is  proposed  that 
this  dam  be  raised  and  lowered  from  a  service  trestle  of  the  usual  tvpe, 
the  cost  of  which  is  included  in  the  estimate  for  the  dam.  The 
maneuvering  may  bo  done  «*^'*  from  a  maneuvering  boat,  for  which 
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scrvico  one  of  the  boats  belonging  to  the  Louisville  and  Portland  Canal 
may  be  used,  or  a  new  boat  may  be  provided  later.  It  is  estimated 
that  such  a  dam,  including  abutments  and  service  bridge,  ^itl  cost 
$200  per  linear  foot,  making  for  650  feet  (a  slight  increase  in  present 
width  of  entrance)  a  total  of  $130,000. 

A  tixed  dam  from  the  Indiana  Chute  to  the  Indiana  shore  will  be, 
approximately,  600  feet  long.  This  dam  should  be  of  concrete,  with 
crest  at  8  feet.  Based  on  the  cost  of  the  existing  concrete  dam  south 
of  Middle  Chute,  this  dam  will  cost  $25  per  foot;  or,  for  600  feet, 
$15,000. 

To  recapitulate,  the  cost  of  raising  the  crest  of  all  parts  of  the  cross 
dam  to  8  feet,  in  addition  to  the  estimate  for  the  present  approved 
project,  will  be  as  follows: 

600  feet  BouW  dam  ac-roBB  Middle  Chute,  at  $75 $37,500 

650  fo<*t  Chanoine  wicket  dam,  including  abutmcutM,  Kcrvice  bridge,  etc.,  at 

$200 130,000 

600  feet  of  (concrete  <lam  north  of  Indiana  Chute,  at  $25  |)er  foot 15, 000 

Contingencies,  20  percent 36,500 

Total 219,000 

No  map  is  thought  to  be  necessary  witli  this  report,  as  the  inclos- 
ure  to  Major  Derby's  report  of  September  22, 1903,  shows  the  lo<»ation 
of  the  different  sections  of  the  cross  dam.  Attention  is  respectfully 
invited  to  that  report  and  inclosure. 

Very  respectfully,  your  obedient  servant, 

H.  BUROESS, 

First  Lieut.  <^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A» 
(Through  the  Division  Engineer.) 

[Flnt  indonoment] 

Engineer  Office,  U.  S.  Armt^  Central  Division, 

Cincinnati^  Ohio^  December  5,  190S. 

Respectfully  forwarded  to  the  Chief  of  ^Engineers,  United  States 
Army. 

G.  J.  Lydbcker, 
Colond^  Corps  of  Engineers^ 
Dimsion  Engvneer^  Central  Divunon. 


H  Hza. 


preliminary  examination  at  sand  island,  OHIO  RIVER, 

KENTUCKY. 

[Printed  in  Hooae  Doc.  No.  251,  Fifty -viiphth  Congrem,  second  sewion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Ihcetither  i,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmis.sion  to  Con- 
ufress  report  dated  July  2r»,  1JM)2,  bv  Maj.  E.  H.  Uuffner,  Cori)s  of 
Engineers,  on  prelimiimry  examiimtlon  authorized  by  the  river  and 
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harbor  act  approved  June  13,  1902  at  '^Sand  Island,  in  the  Ohio 
River,  with  a  view  to  ascertaining  the  desirability  of  acquiring  a  suffi- 
cient portion  thereof  for  the  mooring  of  l>oats  or  barges  and  the 
making  up  of  tows  parsing  through  the  Louisville  and  Portland 
Canal." 

Tlie  emergency  river  and  harbor  act  approved  June  6, 1900,  ordered 
a  preliminary  examination,  with  a  view  to  ascertaining  the  desirabilitv 
of  acciuiring  Sand  Island,  and  report  thereon,  dated  June  20,  1900,  fs 
printed  in  House  Document  No.  (jS^  Fifty -sixth  Congress,  second  ses- 
sion, and  in  the  Annual  Repoit  of  the  Chief  of  Engineer  for  1901, 
page  2817.  In  this  report  the  officer  in  local  charge  at  that  time,  Capt. 
George  A.  Zinn,  Corps  of  Engineers,  expressed  the  opinion,  concurred 
in  by  the  division  engineer,  Col.  Henry  M.  Robert,  Corps  of  Engi- 
neers, that  it  was  not  desini))le  to  purchase  the  island,  "as  it  bears  no 
relation  to  any  project  of  improvement  now  in  force  or  contemplated." 
The  probable  cost  of  purchasing  the  island  was  then  given  as  ^25,000. 

The  present  examination  has  m  view  the  acquisition  of  a  portion  of 
the  island  for  the  purpose  quoted  above.  In  the  opinion  of  Major 
Ruffner,  concurred  in  by  the  division  engineer.  Col.  G.  J.  Lydecker, 
Corps  of  Engineers,  it  is  not  necessary  or  desirable  for  the  United 
States  to  acquire  any  portion  of  Sand  Island  in  the  interests  of  navi- 
gation or  commerce. 

This  report  has  been  referred  for  consideration  hj  the  Board  of 
Engineers  for  Rivers  and  Harl)ors,  as  provided  in  sections  3  and  14  of 
said  act,  and  attention  is  respectfully  mvited  to  the  Board's  report  of 
Api-il  28,  1903,  in  third  indorsement  thereon. 

The  investigation  of  the  Board  included  a  visit  to  the  locality  by  a 
connnittee  and  the  holding  of  a  public  hearing  for  all  parties  interested. 
For  the  reasons  given  in  its  report  the  Board  believes  that  it  is  not 
desini})le  for  the  United  States  lurther  to  consider  the  purchase  of  any 
or  all  of  Sand  Island  until  other  methods  of  providing  mooring  facili- 
ties ))y  artificial  means  shall  have  been  thoroughly  investigated. 

1  concur  in  the  conclusions  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brirj.  Gen.,  Chief  of  Engineers^  U.  S.  Army. 

Hon.  Eliuu  Root, 

Seci'etary  of  War. 


report  of  maj.  k.  h.  ruffner,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Ci?wm7iati\  Ohio,  July  20^  1902. 
General:  Having  been  charged  by  circular  letter  with  the  prelimi- 
nary examination,  in  accordance  with  the  river  and  harbor  act  approved 
June  13,  1J>02,  of  the  following  locality — 

Sand  Island,  in  the  Ohio  River  [Kentucky],  with  a  view  to  aacertaininf;  thededra- 
bility  of  aoiiuirinjf  a  sulficient  portion  thereof  for  the  mooring  of  boats  or  barges  and 
the  making  up  of  tows  passing  through  the  Louisville  and  Portland  Canal — 

the  following  is  submitted: 

This  subject  was  fullv  reported  upon  by  Capt,  George  A.  Zinn, 
Corps  of  Engineers,  in  the  Report  of  the  Chief  of  Engineers  for  1901, 
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pages  2817-2819,  Pkrt  4.  The  only  difference  between  that  and  this 
re(|uirenient  is  that  this  examination  looks  forwaixl  to  the  ac(]uirement 
of  '^a  sufficient  portion,'^  and  the  prior  one  to  the  purchase  of  the 
wtiole  island. 

Of  course  the  operation  of  all  fleets  through  locks  requires  mooring 
ground,  and  of  course  navigation  is  facilitated  by  havmg  no  charges 
for  th(»  privilege  of  mooring,  but  otherwise  the  acquirement  of  Sand 
Island,  or  of  any  portion  of  it,  has  no  relation  to  the  plan  of  improve- 
ment of  the  river. 

1   have  only  to  say  that  I  fully  agree  with  the  ideas  so  clenrly 
expressed  in  Captain  Zinn^s  report,  which  covers  the  ground  perfectly, 
and  in  my  opinion  no  further  examination  or  survey  is  required. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 

Major  of  Engvneers. 
Brig.  (ten.  (t.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indorsement] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnati^  Ohio^  August  2^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

1  concur  in  the  opinions  implied  and  expressed  within,  that  it  is  not 
necessary  or  desirable  for  the  United  States  to  acquire  any  portion  of 
Sand  Island  in  the  intercvsts  of  navigation  or  commerce,  and  that  no 
further  local  examination  or  survey  is  now  required. 

G.  J.  Lydecker, 
Colonel.,  Corps  of  Engineers^ 
Division  Engineei\  Central  Divimon. 

[Second  inclomcment.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Atigmt  hU  1002. 

Respectfully  referred  to  the  Board  of  Engineei-s  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  F^ngineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Ma(.kenzie, 
Colonels  Corps  of  Engineers. 

[Third  indorsement] 

Board  of  Encuneers  for  Rivers  and  Harbors, 

Washington ,  I).  T.,  April  2S.  1003. 

Respectfully  returned  to  the  Chief  of  P^ngineers,  United  States  Army. 

The  Ik>ard  of  P]n'gineei*s  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  ofUcer  on  a  preliminary  examination  of 
^^Sand  Island,  in   the  Ohio  River,  with  a  view  to  asceitaining  the 
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degirability  of  acquiring  a  sufficient  portion  thereof  for  the  mooring 
of  boats  or  barges  and  the  making  up  of  tow8  passing  through  the 
Louisville  and  Portland  Canal/'  the  indorsement  of  the  aivision  engi- 
neer thereon,  and  other  data  at  hand,  including  a  report  upon  a 
preliminary  examinatioi:  made  in  1900. 

On  April  3, 1903,  a  committee  of  the  Board  inspected  the  situation  at 
Sand  Island,  and  conducted  a  public  meeting  or  parties  interested  in 
the  matter  of  its  purchase.  At  this  meeting  the  owners  of  the  island 
were  represented,  but  were  unwilling  to  name  a  price  at  which  they 
would  sell  to  the  United  States,  or  to  part  with  a  portion  of  the  prop- 
erty without  selling  the  whole.  It  appeared  to  tne  Board  that  title 
could  l>e  secured  only  at  an  exorbitant  cost,  or  rather  condemnation 
proceedings. 

While  tne  advantage  of  mooring  facilities  immediately  below  the 
Louisville  and  Portland  Canal  to  expedite  the  passage  of  tows  through 
the  locks  is  apparent,  XQi  it  is  not  plain  that  the  purchase  of  Sand 
Island  is  the  l>est  means  wherebv  these  facilities  can  be  furnished;  nor 
does  the  Board  consider  that  tlie  United  States  should  expend  any 
great  sum  to  this  end.  It  appears  not  impossible  that  adequate  con- 
veniences may  be  provided  by  means  of  mooring  cribs  or  dolphins  at 
a  cost  which  shall  be  reasonable  and  less  than  that  of  acquiring  part 
or  all  of  Sand  Island. 

For  this  reason  the  Board  believes  that  it  is  not  desirable  for  the 
United  States  further  to  consider  the  purchase  of  any  or  all  of  Sand 
Island  in  the  Ohio  River  until  the  alternative  method  of  providing 
mooring  facilities  by  artificial  means  shall  have  been  thoroughly 
investigated. 

For  the  Board: 

H.  F.  Hodges, 
Major  J  Corps  of  Engineers^ 

Senior  Member  Present. 


HH13. 

PRELIMINARY  EXAMINATION  OF  POND  CREEK  OR  RIVER,  KENTUCKY. 

rprintcd  in  Hoqhc  Doc.  No.  174,  Fifty-eighth  Congres,  second  sesrion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  7,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  reports  dated  July  26, 
1902,  and  Septeml>er  13,  1902,  by  Maj.  E.  H.  Ruffner,  Corps  of  Engi- 
neers, on  preliminary  examination  of  Pond  River,  KentucKy,  ordered 
by  the  river  and  haroor  act  of  June  13,  1902. 

In  the  opinion  of  Major  Ruffner,  concurred  in  by  the  division  engi- 
neer, Col.  G.  J.  Lydeeker,  Corps  of  Engineers,  Pond  River  is  not 
worth}^  of  improvement  by  the  General  Government,  and  the  Board 
of  Engineers  for  Rivers  and  Harbors,  which  has  reviewed  this  report 
under  the  provisions  of  sections  3  and  1-1  of  the  above-mentioned  act. 
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conchidos  in  its  repoi-t  of  January  8, 1003,  that  it  is  not  desirable  that 
the  United  States  should  commence  this  improvement 
I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GiLI.KSPIB, 

Brig.  Oen.^  Chief  of  Engiiieen^  U.  S.  Army. 

lion.  Elihu  Root, 

Secretary  of  War, 


report  of  maj.  £.  ii.  uuffnek,  coiu's  of  enqineeiis. 

Engineer  Office,  United  States  Army, 

Cinclnmtti,  Ohio^  July  2ff,  1902. 

General:  Having  been  placed  in  charjje  of  the  preliminary  examina- 
tion of  Pond  Kivor,  Kentucky,  bv  circular  letter,  as  provided  for  in 
the  river  and  harbor  act  approved  June  13, 1J>02,  the  following  is  sub- 
mitted: Since  the  passage  of  the  river  and  harbor  act  a  special  act  has 
been  approved  giving  private  parties  the  right  to  improve  this  stream 
by  locks  and  dams  under  certain  restrictions  stated  m  the  act  This 
act  had  been  approved  by  the  Engineer  Department  and  by  the  Secre- 
tary of  War  before  its  passage,  and  in  my  judgment  the  act  does  away 
with  the  necessity  of  this  survev  or  examination,  as  the  parties  now 
licensed  by  the  act  will  make  all  of  the  improvements  needed  for  the 
proiKsr  use  of  this  river  for  all  of  the  ends  it  can  serve. 
Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 

Major  of  Engineers 
Brig.  Gen.  G.  L.  Gillespie, 

Clil*f  of  Kiigineera^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Third  Indorwment] 

ft 

En(}ineer  Office,  U.  S.  Army,  Central  Division, 

Clnciunall^  Ohio^  Aug  ant  19^  1902. 

Rospoctfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  jMissage  of  the  special  act  referred  to  within  is  not  conclusive 
evidence,  in  my  opinion,  that  C/ongress  thereby  intended  to  waive*  or 
repeal  the  re<iuircments  of  the  river  and  harbor  act  as  respects  the 
examination  in  question.  I  therefore  recommend  that  the  district 
engineer  Ik*  reiiuested  to  submit  a  fuller  rejx)rt  in  the  matter,  includ- 
ing information  concerning  the  commercial  importance  of  the  stream 
and  dotinite  expression  of  o])inion  as  to  the  advisability  of  its  improve- 
ment by  the  (leneml  (iovernmcnt. 

•  •••••• 

G.  J.  Lydecker, 
Colonel^  (.  'orpn  of  Kngitteers^ 
Division  Engineer^  Central  Division. 
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[Fonrth  indonement.1 

Office  Chief  of  Engineers,  U.  S.  Army, 

August  23^  1902. 

Respectfully  returned  to  Major  Kuffner,  inviting  attention  to  the 
recommendation  of  the  division  engineer  in  third  indorsement  hereon, 
which  is  concurred  in. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Fifth  indorsement.] 

U.  S.  Engineer  Office, 
CincinnoMj  Ohio^  September  13^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  attention  being  invited  to  the  fuller  report  herewith. 

E.  H.  Ruffner, 
Major^  Corps  of  Engineers. 

(Bizth  indorsement.] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnati^  Ohio^  Septeinher  15^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

For  the  reasons  indicated  by  Major  Ruffner  in  his  accompanying 
report  of  September  13,  1902,  I  concur  in  his  opinion  that  the  Jrona 
River  is  not  worthy  of  improvement  by  the  United  States. 

G.  J.  Lydecker, 
Colonel^  Corps  of  Engineers^ 
Dimsion  Engineer^  Central  Dimsian. 

[Seventh  indorsement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

September  «*,  1908. 

Resi)ectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  2l,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engvneenrs. 

[Eighth  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D,  C^  January  5,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  Major  Ruffner  upon  the  pi*eliminary  examination  of 
Pond  River,  Kentucky,  the  views  of  the  division  engineer,  and  a  letter* 
from  Messrs.  Gordon  &  Gordon,  interested  parties. 

«  Not  printed. 
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The  Board  is  of  the  opinion  that  the  present  or  prospective  com- 
merce on  Pond  River  is  not  sufficient  to  warrant  its  improvement. 
Improvement  on  other  rivers  in  this  locality,  larger  than  !rond  River, 
has  failed  to  be  of  sach  benefit  to  commerce  as  was  originally  expected. 
The  Board  is  therefore  constrained  to  believe  that  it  is  not  desirable 
that  the  United  States  should  commence  this  improvement. 
For  the  Board; 

H.  F.  Hodges, 
Major^  Corps  of  Engineers^ 

Senior  Member  Present. 


8upplemsntaby  befobt  on  preliminary  examination. 

Engineer  Offiob,  United  States  Army, 

Cincinnati^  Ohio^  September  13^  1902. 

General:  Since  rendering  report  July  26,  1902,  in  the  matter  of 
preliminary  examination  of  Pond  River,  Kentucky,  new  matter  is 
before  me,  and  the  following  additional  and  special  report  is  sub- 
mitted: 

I  am  informed  by  Gordon  &  Gordon,  lawyers,  Madison ville,  Ky., 
that  they  were  instrumental  in  getting  the  bill  passed  for  Mr.  Anton 
Brucken  (Public  No.  251)  to  construct  locks  and  dmns  in  Pond  Kivel* 
in  the  State  of  Kentucky,  and  to  give  the  consent  of  Congress  thereto. 
These  gentlemen  were  in  hopes  that  Mr.  Brucken  would  oe  able,  with 
what  means  be  could  gather,  to  make  the  desired  improvements  without 
governmental  aid;  but  now,  after  having  constructed  two  dams,  Mr. 
Hrucken  finds  that  he  is  without  means  to  proceed  further  or  to  con- 
struct the  dam  farther  down  the  river,  which  is  essential  to  the  proper 
working  of  the  improvements  already  made.  The  gentlemen  then  give 
their  reasons  for  tninking  that  the  improvement  of  the  river  would  be 
of  value  to  the  adjoining  country,  and  state  that  such  development  can 
only  be  properly  done  by  the  improvement  of  this  stream.  They  ask 
that  a  survey  be  made,  and  offer  to  furnish  all  assistance  in  their 
power.  This  information  removes  my  reason  for  not  expressing 
mynelf  more  full}-  about  this  stream. 

In  the  report  for  1887,  page  1901,  Maj.  James  C.  Post,  Corps  of  En- 
gineers, U.  S.  Army,  very  briefly  describes  the  Pond  River  as  follows: 

Pon«l  River,  a  tributary  of  Green  River,  is  a  narrow,  crooked  stream;  it  is  princi- 
pally us(h1  for  floating  lof^  to  market;  its  capacity  is  so  small  that  it  is  hardly  prol)- 
able  that  any  improvement  would  develop  mucn  commerce.  It  is  not,  therefore, 
considered  worthy  of  improvement. 

Pond  River  is  one  of  the  smallest  tributaries  of  any  of  the  great 
Kentucky  stre^iins;  rising  in  one  county,  it  flows  between  two  otTiers, 
lK)rdering  partly  on  a  third,  and  empties  into  Green  River  a  short  dis- 
tance Im'Iow  Lock  No.  2;  it  lias  a  less  drainage  area  than  Rough  River, 
on  whit'h  is  a  small  look  furnishing  navigation  as  far  a^  Hartford,  and 
which  is  of  use  mainly  as  a  logging  stream.  Experience  has  shown 
that  only  tlie  tiniest  nver  craft  use  the  Rough  River  lock,  and  there 
is  no  ivasoii  to  think  that  Pond  River  would  support  or  induce  more 
navipition  than  is  found  on  Rough  River.  On  the  contrary,  the  stream 
is  smaller  and.  aside  from  logging  purposes,  is  not  capable  of  a  prac- 
tical steamboat,  general  merchandise  navigation. 
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The  drainage  area  of  Salt  River  is  four  or  five  times  as  ereat  as  that 
of  Pond  River,  and  it  supports  a  limited  navigation  from  the  mouth  to 
the  forks,  a  very  short  distance. 

The  principal  forks  of  Kentucky  River — the  principal  forks  of  the 
Licking  River — drain,  each  and  all  of  them,  very  much  larger  areas 
than  does  Pond  River.     In  fact,  it  is  a  river  only  in  name. 

I  have  not  made  a  survey  or  a  personal  examination  of  the  river 
other  than  at  its  mouth,  but  I  have  the  evidence  of  those  who  are 
familiar  with  its  capacity,  and  that  evidence  is  unfavorable. 

*  *  *  Green  Kiver  is  well  improved  and  capable  of  an  immense 
commerce,  but  there  is  no  coal  shipment  on  it,  nor  has  there  been  for 
years  of  its  existence;  therefore  there  is  absolutely  no  reason  to  think 
that  mining  of  coal  would  profit  by  any  work  done  on  Pond  River,  or 
Creek,  rather,  and  the  logging  interests  can,  as  now,  take  advantage 
of  high  water  and  rafting  be  suspended  during  low  water.  I  am, 
therefore,  decidedly  of  the  opinion  that  Pond  River  is  not  worthy  of 
improvement. 

Very  respectfully,  your  obedient  servant, 

E.  H.  RUFI-'NEB, 

Majf/t\  Corpa  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  EmjlneerH^  U.  S.  Army. 
(Through  the  Division  Engineer.) 


H  H  14. 

PRELIMINARY  EXAMINATION  OF  SALT  RIVER,  KKNTUCKY.  FROM  ITS 

MOUTH  TO  SHEPHERDSVILLK. 

[Printed  in  House  Doc.  No.  203,  Fifty-elRhth  Congrcw,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

W(u<hin(jton^  Duvnnhrr  i,  1903, 
Sir:  I  have  tlio  honor  to  submit  herewith  report  dated  February  5, 
1J>08,  by  Maj.  (ieo.  McC.  Derby,  Corps  of  P^nginoers,  on  preliminary 
examination  of  Salt  River,  from  it<  mouth  to  Shopherdsville,  Kv. 
ordered  by  the  river  and  harlK)r  act  of  June  13,  YMvL  Major  berW 
considers  the  locality  worthy  of  improvement  by  the  (lenoral  Gov- 
ernment, and  his  re|wrt  is  forwarded  bv  the  division  engineer.  Col. 
G.  J.  Lydeiker,  Corps  of  En^jfineers,  witli  favorable  recommendation! 
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The  Board  of  Engineers  for  Rivers  and  Harbors  has  reviewed  tliis 
report  under  the  provitition^  of  sections  3  and  14  of  theal>ove-mcntionu(i 
act.  The  locality  has  been  visited  and  a  public  hearing  has  been  hM 
to  afford  interested  parties  an  opjx)rtunity  to  express  their  views. 
The  lk)ard  concludes,  for  reasons  given  in  its  report  of  May  21,  liM)3, 
that  it  is  undesirable  at  this  time  U)  undertake  thus  improvement,  and 
in  this  conclusion  I  concur. 

Very  respectfully,  your  obedient  servant, 

(t.  L.  (iILT.KSPIE, 
Bng.  Gen.y  Chief  of  Eiiginatniy  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


BEPOBT  OP  MAJ.  G.  m'C.  DERBY,  0OBP8  OF  ENGINEEUS. 

UNrrED  States  Enoineeb  Office, 

L(nilHi>ille^  Ky.^  F<bruary  o^  1903. 

Genebal:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  Salt  River,  Kentucky,  from  its  mouth  to 
fehepherdsville. 

An  examination  of  this  river,  and  a  survey  from  its  mouth  to  Pitts 
Point,  were  made  in  1S87,  in  compliance  with  the  provisions  of  the 
river  and  harl)oractof  Augusts,  18S();  the  report  upcm  it  ispublish(»d 
in  House  Kxecutive  Document  No.  1«S4,  Fiftieth  Congress,  tirst  session. 
At  that  time  Salt  River  was  found  worthy  of  improvement,  and  a 

Eroject  and  estimate  were  submitted  contemplating  a  loi'k  and  dam  at 
Leys  ripple  to  give  navigation  as  far  as  Pitts  Point,  with  a  least  depth 
of  5  feet,  and  for  a  distance  of  3  nule.s  farther  up  Salt  River  and  2 
miles  up  Rolling  Fork  with  a  least  depth  of  2.6  feet. 

The  map  of  this  survey  is  on  tile  in  this  office,  and  serves  the  purp<)so 
of  a  pn»liminary  examination  from  the  mouth  of  the  river  to  Pitts 
Point,  a  distance  of  11.9  miles.  The  stretch  of  river  from  Shepherds- 
ville  to  Pitts  Point,  about  12  miles,  I  tniversiKl  in  a  skiff  at  a  stage  of 
river  alK)ut  2  feet  alcove  low  water.  The  slope  of  this  part  of  the 
river  is  quite  stc(»p,  and  ninids  were  crossed  in  two  places.  The  banks 
are,  however,  high,  and  the  situation  seems  genemlly  favorable  for 
slack-water  navigation.  It  is  probable  that  two  locks  and  dams  would 
be  necessjiry  to  cjirry  navigation  to  Shepherdsville,  and  any  improve- 
ment that  would  enable  vessels  to  pass  the  rapids  at  that  ])oint  would 
also  make  available  some  10  miles  of  navigable  river  extending  above 
Shepherdsville. 

Salt  River  tlows  through  a  rich  agricultural  country,  and  the  town 
of  Shepherdsville  is  the  county  seat  of  Hullitt  County,  and  has  a  i>op- 
ulation  of  alnnit  500  inhabitants.  A  small  steam)K)at  now  navigates 
the  river,  ascending  as  far  and  as  frequently  as  the  stage  of  the  rivcu* 
will  iHTmit,  usually  about  3  miles  alcove  Pitts  Point.  Some  prod- 
uce is  alsu  shipiMMl  out  by  barges.  The  present  traffic  on  the  river 
an<l  the  amount  of  eonunerce  that  will  prohablv  Ix?  benefited  hy  its 
improvement  are  set  forth  in  the  two  tables  of  statistics  herewith. 
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which  were  kindly  furnished  me  by  Mr.  Charles  Carroll,  president  of 
the  Salt  River  Improvement  Association. 

I  am  of  the  opinion  that  Salt  River  from  its  month  to  Shepherdsville 
is  worthy  of  improvement,  and  I  would  recommend  that  a  survey  and 
estimate  be  made  to  determine  whether  an  adequate  improvement  can  be 
made  at  a  cost  commensurate  with  the  probable  benefits  to  commerce. 
I  would  estimate  the  cost  of  such  a  survey  at  about  $1,500. 
Veiy  respectfully,  your  obedient  servant, 

G.  McC.  Derby, 
Major  f  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineem^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Fint  indoraemeiit.1 

Engineer  Office,  U.  S.  Army,  Central  Division, 

CincinvxUi^  0/iio^  Fdyruary  7,  190S, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  Major  Derby's  recommendation  for  the  proposed 
survey. 

G.  J.  Lydeoker, 
Colond^  Corps  of  Engineers^ 
Division  Engineer^  Central  Dhision. 

[Second  Indonement] 

Office  Cheep  of  Engineers,  U.  S.  Army, 

Fdrruary  H^  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harl)ors,  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  reconmiendation, 
as  required  by  section  3  of  the  river  and  harbor  act  of  June  13,  1902. 
A  copy  of  House  Executive  Document  No.  184,  Fiftieth  Congress, 
first  session,*  is  herewith. 
By  command  of  Brig.  Gen.  GUlespie: 

A.  Maokenziej 
Oolondj  Corps  of  EingikuTS. 

[Third  IndoTBement] 

Board  of  Engineers  for  Rivers  and  EUrbors, 

Washington^  D.  CI,  May  *i,  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  andHarbors  has  considered  the 
within  report  upon  ''Salt  River,  from  its  mouth  to  Shepherdsville," 
Ky.,  the  indorsement  of  the  division  engineer  thereon,  and  all  other 
data  available.  A  committee  of  the  Board  visited  Shepherdsville,  Ky. , 
on  April  4,  1903,  and  there  gave  opportunity,  at  a  public  hearing,  for 
the  expression  of  views  by  interested  parties. 

The  improvement  contemplated  in  tne  act  directing  the  preliminary 
examination  would  require  the  construction  of  at  least  two  locks  and 
dams.     The  resulting  waterway  would  traverse  a  rich  farming  country 

«  Not  reprinted* 
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for  aboat  21  miles,  oonaectinf^  Shepherdsville,  Ey.,  a  town  of  about  SOO 
inhabitants,  situated  on  the  Louisville  and  NasliTille  Kailway  18.1  milea 
hvm  LouiaviUe,  with  die  Ohio  River  at  a  poiut  about  25  miles  ttelow 
Louisville. 

The  commerce  to  be  benefited  is  local  in  character  and  of  insufficient 
volume  to  Justify  at  this  time  the  expenditure  that  canalization  would 
involve.  The  result  of  skck -water  improvement  of  a  number  of  rivers 
in  the  same  section  of  the  country  has  not  been  uniformly  encourap^- 
ing,  even  when  the  original  promise  of  commercial  growth  had  been 
much  greater  than  in  the  case  of  Salt  River. 

In  case  at  some  future  time  the  general  improvement  of  the  Ohio 
River  shall  involve  the  construction  of  a  dam  below  the  mouth  of  Salt 
River,  which  would  increase  depths  in  the  lower  section  of  the  latter, 
consideration  may  be  given  to  an  extension  of  the  channel  toward 
Shepherdsville. 

The  Bc»ird  is  of  the  opinion  that  it  is  undesirshle  at  this  time 
to  undertake  the  improvcmeut  of  *'Salt  ^ver,  from  its  mouth  to 
Shepherdi*  V  i  1  le. " 

For  the  Board: 

Chas.  J.  Allen, 
Ziaut.  Col.,  Corps  ^ Enffin^era, 

Senior  Member  o/Bocvrd. 


OommfTce  to  k  hen^iUA  by  the  imprtntment  <ffSalt  River,  Kentudtf. 
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1,000,000 
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Commercial  sUUigHc$  of  Soli  River ,  Kentucky,  for  the  year  ending  December  Sl^  IBOt, 

(  Approximated. ) 


Articles. 


Quantity. 


Hay tons. 

Com biwh  el» . 

Straw toiw. 

OatM bushels. 

Wheat do... 

Apples barrels. 

Potatoes do... 

Lime do. . . 

Cement do. . . 

Salt do... 

Lumber feet. 

Hoop  poles 

Ties 

Tan  bark lons. 

HoK** 

Cattle 


Sheep 

Turkeys  

Chickens dozen . 

Eggn do... 

Butter pounds. 

Fertilizer ton.s. . . 

Coal do... 

Tobaw'O hogsheads. 

Mifloellanc-ou« 


Total 


4,000 

ao.ooo 

2.000 

5,000 

20,000 

2,000 

8.000 

500 

500 

1,000 

1,000.000 

300,000 

25,000 

1,500 

500 

1.000 

1,000 

8.000 

1,000 

10,000 

10.000 

1.000 

2,000 

50 


ATen^  price. 


no  per  ton 

t0.3D  per  bushel 

$5  per  ton 

i0.80  per  bushel 

iO.70  per  bushel 

flJX)  per  barrel 

fl  per  barrel 

i0.90  per  barrel 

iO.75  per  barrel 

fl  .25  per  barrel 

$10  per  M  feet 

ITmr  M 

10.30  per  tie 

99  per  ton 

S8  per  hog 

$20  each 

13.50  each 

t0.75each 

12.50  per  dozen 

90.12  per  dozen ..... 

90.15  per  pound 

915  per  ton , 

92.79  per  ton 

9100  per  hogshead . , 


Value. 


9«.000 

7.000 
10.000 

i.hoo 

14.000 

3,000 

8.009 

4M 

875 

1.2M> 

10,009 
2,100 
7,500 

18.iirOO 
4.O0O 

20,000 
3.1i00 
2,250 
2,^00 
1,200 
1,»0 

1&.000 
&.5O0 
5.O0O 

50.009 


224,125 


HH  15, 


PRELIMINARY  EXAMINATION  OF  TRADEWATER  RIVER,  KENTUCKY. 


[Printed  in  House  Doc  No.  179.  Fiity-elghth  Congress,  second  senloo.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  December  J^  190S. 

Sir:  I  have  the  honor  to  submit  herewith  report,  dated  3vlj  26, 
1902,  by  Maj.  E.  II.  Ruffner,  Corps  of  Engineers,  on  preliminary 
examination  of  Tradewater  River,  E!entucky,  made  in  compliance  mta 
a  recjuirement  in  the  river  and  harbor  act  of  June  13,  1902.  In  tiie 
opinion  of  Major  Ruffner,  concurred  in  by  the  division  engineer.  Col. 
G.  J.  Lydecker,  Corps  of  Engineers,  the  locality  is  not  worthy  of 
improvement  at  this  time  by  the  General  Government. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  pursuant  to  the  provisions  of  sections  3  and  14  of  the 
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abovc-mentioiKMl  act,  and  I  concur  in  ite  opinion,  as  expressed  in 
report  dated  April  1,  1903,  that  it  is  not  desiniblc  for  the  United 
States  to  undertake  the  further  improvement  of  this  river  at  the 
present  time. 

The  sum  of  $16,500,  appropriated  by  Congress  Iwtwecn  1881  and 
1888,  has  been  applied  to  ojxin-river  re^ihition  of  this  stream. 
Very  rcspeetfull}',  your  obedient  servant, 

G.  L.  Gillespie, 
Bi^lg.  Gen.^  Chief  (pf  Engiyiccitiy  U.  S.  A  nay. 
lion.  Elihu  Root, 

Secretary  of  War. 


rel»ort  of  maj.  e.  h.  ruffner,  corps  of  en(uneers. 

Engineer  Office,  United  States  Arihy, 

Chieinnati^  Ohio^  July  ^6^  1902. 

General:  Having  been  placed  in  charge  of  the  preliminary  exami- 
nation, in  accordance  with  circular  letter,  as  proviaed  for  in  the  river 
and  harl)or  act  approved  June  13,  1902,  of  the  following  locality, 
Tradewater  Kiver,  Kentucky,  the  following  is  submitted: 

*  *  *  There  was  an  examination  ana  survey  made  of  this  river 
bv  Captain  Cuyler  in  1881,  as  reported  in  that  report,  pages  11)91-1994. 
The  survey  is  complete,  and  there  is  a  profile  of  the  river,  and  all 
engineering  data  necessary  to  make  a  beginning  on  any  project  approved 
by  Congress,  and  for  which  an  appropriation  may  be  made. 

After  working  upon  the  river  from  time  to  time  during  the  interval 
1S81-1891  nothing  permanent  was  attempted,  and  a  second  examina- 
tion was  made  in  1896,  and  is  found  in  the  rei)ort  for  1897,  pages  2470- 
21S3.  D.  A.  Watt  renders  in  full  an  account  of  the  river,  and  Maj. 
•las.  F.  Gregory  reports  ''that  the  Tradewater  River  is  not  worthy  of 
improvement  by  the  Genenil  Government  l)eyond  the  present  approved 
project,"  which  opinion  was  concurred  in  by  the  division  engineer. 

Tnere  has  In^en  no  practical  change  in  conditions  in  this  vicinity 
since  this  hist  report  was  made. 

The  underlying  thought  is  that  there  is  coal,  and  good  coal,  on  the 
river,  and  that  it  is  mined  and  shipped  by  rail,  and  possibly  might  be 
shipped  by  river  did  facilities  exist,  and  m  this  way  compete  with  coal 
from  the  upper  Ohio.  This  is  all  so,  and  there  is  a  future  to  the  region, 
when  the  time  comes.  The  particular  feature  of  the  mouth  of  the 
Tradewater  River  is  that  the  mines  are  near  the  Ohio,  and  have  rail- 
road facilities  on  that  river  now  did  they  choose  to  take  advantage 
thereof.  R^iilroad  shipment  is  secured,  and  apparently  just  now  it  does 
not  pay  to  use  the  river.  Then,  the  answer  might  be  that  the  changes 
on  tne  Ohio  are  too  great  to  permit  of  its  use  at  present.  Since  the 
Hoods  that  interfere  on  the  greater  river  will  also  aisturb  the  smaller, 
the  onlv  difference  caused  by  putting  in  a  lock  and  dam  at  the  mouth 
of  the  'l^radewater  will  be  to  make  a  small  harbor  there,  which  might 
or  might  not  be  used  by  the  coal  interests.  Certainly  the  small  har- 
bor created,  with  limit^itions  in  the  use  of  a  lock,  would  only  secure  a 
small  business  at  the  best.  There  is  no  difference  as  to  the  estimated 
cost  or  facility  of  making  the  improvement  suggested,  were  there 
funds  available,  develoi>ed  in  the  prior  reix>rts,  the  sole  question  being 
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the  desirability  of  the  improvement,  and  a  doubt  that  there  would  be 
water  enough  in  the  river  to  permit  much  lockage.  But  if  the  subject 
is  to  be  reviewed  by  me  it  will  be  simply  another  expression  as  to  the 
commercial  value  of  the  proposed  enterprise.  While  itmi^ht  be  bold 
to  simply  give  an  unsupported  statement  in  the  matter  of  pro})iihilities 
there  can  be  no  objection  to  calling  attention  to  existing  facts. 

Both  the  Tradewater  and  the  Green  rivers  are  in  what  ia  shown  on 
the  geological  maps  as  the  Carboniferous  region  of  lower  Kentucky. 
On  both  rivers  are  well-known  and  worked  coal  fields,  and  for  many 
years  the  possibilities  of  development  have  been  discussed  and  to  some 
degree  worked  out.  Coal  is  mined  in  quite  large*,  amounts  on  the  Green 
River  and  sold  on  the  river  as  well  as  shipped,  and  sold  by  rail.  1 
am  now  preparing  a  table  showing  what  is  known  of  the  different 
opened  mines  on  the  Green.  This  will  be  of  value  of  itself;  but  it  has 
a  marked  value  on  the  question  of  the  present  value  (not  on  the  future 
value)  of  river  shipments  of  coal  in  this  region.  It  is  evident  that  if 
this  coal  were  enough  developed  now,  or  in  the  near  future,  or  had 
been  in  the  recent  past  to  justify  at  least  the  attempt  to  mine  and  ship 
by  river,  the  lar^e  area  opened  by  the  Green  River  would  have  shown 
some  signs  of  this  development.  There  the  coal  men  do  not  have  to 
await  t£e  slow  action  of  the  Government  in  loekine  and  damming  a 
river  for  their  benefit;  that  haa  already  been  done — has  been  done  for 
many  years. 

If  it  paid  to  mine  and  ship  coal  just  now  on  the  Green  River,  and  busi- 
ness men  thoogfht  it  would  pay,  business  men  would  mine  and  ship 
coal  on  the  Green  River.  The  river  is  in  good  shape  and  has  been  so 
for  many  years.  The  locks  are  not  as  long  or  as  wide  as  might  be, 
but  they  could  serve  a  very  large  coal  business  before  it  were  neces- 
sary to  have  larger  or  additional  locks.  The  very  long  pools,  and  the 
great  distance  below  Pittsburg,  and  the  good  climate  all  make  the 
region  fair  to  contemplate. 

But  the  fact  remains  that  there  is  no  real  coal  business  on  Green 
River  and  there  is  none  in  sight,  nor  any  prospect  of  increase. 

It  would  seem  that  the  former  navigation  company  and  the  United 
States  had  made  a  full  and  fair  experiment  of  development  of  this 
particular  region,  and  that  it  is  as  yet  too  soon  to  see  coal  shipments 
occur. 

The  Green  River  is  quite  a  different  affair  from  the  Tradewater 
and  navigation  is  easy  on  it,  the  river  being  wide  and  straight  enough 
for  an  ea«3^  coal  traffic,  and  whatever  objections  were  raised  to  the  use 
of  the  smaller  river  for  coal  could  not  apply  to  the  larger.  There- 
fore, we  have  a  support  supplied  by  the  Green  River  to  the  state- 
ment that  just  now  commercial  reasons  do  not  seem  to  require  any 
immediate  action  looking  to  the  preparation  of  the  Tradewater  River 
for  a  coal  business. 

It  is  suggested  that  the  coal  companies  at  present  interested  on  the 
river  be  permitted  to  build  and  operate  a  lock  at  the  mouth  of  the 
river  unaer  the  supervision  of  the  United  States,  and  that  should  coal 
traffic  develop  to  justify  the  absorption  by  the  United  States  pro- 
vision might  be  made  for  reimbursing  the  conipan}",  as  has  been  done 
in  similar  cases. 

In  my  judgment,  therefore,  the  improvement  of  the  Tradewater 
River  should  not  at  the  present  time  be  undertak(»n  by  the  United 
States,  although  it  is  quite  possible  that  in  future  it  might  become 
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ncoossary  to  build  locks  and  dams  on  it,  or  to  acquire  those  built  by 
private  parties.  No  further  survey  is  necesi»ttry  smce  full  knowledge 
IS  had  of  the  river  and  its  characteristics. 

Very  respectfully,  your  obedient  servant, 

E.  H.  RUFFNER, 

Major  of  Kngliieers. 
Brig.  Gen.  Geo.  L.  Gillespie, 

ChU'f  of  Eriiftne^f^^  U.  S.  A» 
(Through  the  l[)ivisiou  Engineer.) 

[Firat  indorsement] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnati^  Ohio^  AvgiiH  ^,  J902, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
I  have  no  knowledge  of  the  local  conditions  except  that  obUiined 
from   the  within  statement.     From  the  facts  presented  by  Major 
Ruffner,  I  concur  in  his  opinion  that  the  river  is  not  at  present  worthy 
of  improvement  bj^  the  United  Stiites. 

G.  J.  Lydecker, 

Colonel^  Corps  of  Engineers^ 

Dwision  Engi/neer^  Central  Divmoru 

[Second  Indorsement] 

Office  Chief  of  Enoineers,  U.  S.  Army, 

Agiiiuft  13, 1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harlwrs  constituU»d  by  Special  Orders  No.  24,  lleadquartere,  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
reouired  by  section  3  of  the  act  of  June  13,  19U2. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Third  Indontement] 

BoAiin  OF  Encuneers  for  Rivers  and  Harbors, 

Washington^  D.  C.^  April  1^  1903. 

Rosi>o<*t fully  return**d  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  Board  of  P^ngineors  for  Rivers  and  llarbors  has  considered  the 
within  rejxjrt  of  the  district  officer,  the  indorsement  of  the  division 
engineer  thereon,  several  letters  from  interested  parties,  as  well  as 
rejKirts  of  previous  preliminary  examinations,  descriptions  of  work 
done  on  this  river  under  a  former  project  for  its  iuiprovement,  and  all 
other  datii  avaihible. 

The  TiTulewater  River  is  in  the  same  class  with  many  others  tribu- 
tary to  the  Ohio  River,  in  that  an  improvement  of  any  character  will 
l>e  followed  by  an  incn'iise  in  the  river  trade.  Many  such  rivers  have 
been  improvinl  or  an*  now  under  improvement,  and  the  result^s  of 
these  improvcnients,  rvcn  on  streams  which  are  larger  than  the  Trade- 
water  and  had  originally  a  similar  or  greater  promise  of  success,  have 
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not  boon  uniformly  encoiii*ao^in^.  In  ^oncral,  the  benefit  has  not  been 
8iilli(icnt  to  warnint  undcrtiikin^j  n(»w  work  unless  there  is  a  practical 
cerUiintv  of  a  growth  of  connnerce  commensurate  with  the  cost. 

In  the  case  of  the  Tradewalcr  lliver  the  general  commerce  is 
insufficient  to  warrant  any  huge  expenditure,  and  did  not  develop, 
under  the  former  project  for  open-river  regulation,  to  an  extent 
justifying  the  continuance  of  such  work.  The  only  material  commer- 
cial benefit  to  be  hoped  for  is  the  development  of  the  coal  trade,  which 
would  require  the  construction  of  locks  and  dams,  at  an  expense  dis- 
proportionate to  the  probable  benetits. 

Iaiq  Board  is  of  the  opinion  that  the  present  and  prospective  com- 
merce of  the  Tradewater  lliver  is  not  sufficient  to  justify  the  immediate 
construction  of  locks  and  dams,  and  believes  that  it  is  notdesii*able  for 
the  United  States  to  undertake  further  improvement  of  this  river  at 
the  present  time. 

For  the  Board: 

H.  F.  Hodges, 
Major,  CWps  of  Engineers^ 

Senior  Member  PreaenL 


H  H  i6. 


PRELIMINARY  EXAMINATION  OF  WABASH  RIVER  ABOVE  VINCENNES, 

TO  rKKRYSVlLLE,  INDIANA. 

[Printed  iu  Hourc  Doc.  No.  196,  Fifty-eighth  Congrefw,  Hocond  flossion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wmhijujton^  Deo^tnhr  i,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress a  renort  datod  September  19,  1903,  by  Maj.  Geo.  McC.  Derby, 
Corps  of  Enji^ineers,  on  preliminary  examination  of  Wabash  River 
above  Vincennes  to  Perrysville,  Ind.,  authorized  by  section  1  of  the 
river  and  harbor  act  approved  June  13,  1902. 

This  report  has  been  referred  for  considemtion  by  the  Board  of 
Enj^'ineers  for  Kivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  said  act,  and  attention  is  resi)ectfully  invited  to  the  lk)ard's  report 
of  October  29,  1903,  in  third  indorsement  thereon. 

This  section  of  the  Wabash  River  has  been  under  improvement  by 
the  United  States  since  lS82,  and  I  concur  in  tlie  opinion  of  the  l^ni 
that  it  is  not  desirabh*  for  the  United  States  at  this  time  to  continue 
the  improvement  of  the  river  al)ovc  Vincenne.s  to  Perrysville. 
Very  respectfully,  your  obedient  servant, 

(t.    Ij.  (ilLT.?:srTE, 

Ilri(j,  (jcH,^  Chlif  of  Kmj'nucni^  L\  *>'.  Army. 
Hon.  Eli  HI*  KrvoT, 

fStvrttary  uj    War. 
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REPORT  OP  MAJ.  G.  m'c.  DERBY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

LmiUvUle^  Ky.^  Septetitber  19^  1903, 

General:  I  have  the  honor  to  submit  the  following  report  on  an 
examination  of  the  Wabash  River  above  Vincennen  to  rerrysville,  in 
rompliance  with  the  requirements  of  the  river  and  harbor  act  approved 
June  13,  1902. 

The  city  of  Vineennes,  Ind.,  is  situated  on  the  Wabash  River  124 
miles  from  its  mouth;  Perrysville,  Ind.,  is  on  the  same  river  about  145 
miles  above  Vineennes.  The  entire  stretch  of  the  river  from  Perrys- 
ville to  its  mouth,  a  distance  of  269  miles,  has.been  included  in  a  project 
for  improvement  by  the  General  Government  ever  since  1871;  a  large 
amount  of  money  in  the  aggregate  has  been  spent  upon  it,  but  in  sums 
so  inadequate  in  proportion  to  the  difficulties  to  be  encountered  that 
no  resulte  have  been  obtained,  either  )>elow  Vineennes  or  above,  such 
as  would  justify  '^the  establishment  of  any  considerable  regular  traffic" 
on  the  stream.     There  has  never  been  any  comprehensive,  adoijuate 

f)lan  for  the  improvement  of  this  stream,  which  has  never  heretofore 
)ecn  sun^eyed  continuously  even  from  Vineennes  to  its  mouth,  all  the 
work  done  on  the  river  having  been  done  from  time  to  time,  here  and 
there,  as  local  necessities  and  the  limited  funds  available  would  per- 
mit. A  thorough  survey  of  the  river  l>eIow  Vineennes,  and  the  prep- 
aration of  plans  and  estimates  for  the  improvement  of  that  part  of  the 
river,  were  ordered  l)y  Congress  in  the  last  river  and  harbor  act,  and 
this  sur\'ey  is  now  in  progjress. 

A  good  survey  of  tne  river  al)ove  Vineennes  as  far  as  Terre  Haute 
is  on  file  in  this  office,  having  been  made  durinfj  the  low-water  seasons 
from  1882  to  1884.  There  have  l>een  no  material  changes  in  this  part 
of  the  river  since,  costly  efforts  at  improvement  having  proven  futile 
on  account  of  the  inadequac»y  of  the  scale  on  which  tne  work  was 
undertaken.  This  survey  shows  the  Wabash  above  Vineennes  to  be 
a  large  stream,  having  a  low-water  disc*harge  of  considerable  volimie, 
a  general  low -water  width  of  from  300  to  600  feet,  and  a  moderate 
slope  of  only  48.9  feet  in  90  miles;  the  channel  is,  however,  very  gen 
erally  obstructed  by  bars  of  sand  and  gravel,  with  a  low -water  depth 
of  less  than  2  feet  on  them,  and  the  bea  is  so  full  of  dangerous  snags 
that  it  has  >)een  estimated  that  it  would  cost  not  le«ss  than  $5,(X)0  per 
annum  to  merely  keep  the  channel  clear  of  snags.  These  snags  make 
navigation  so  dangerous  that  the  traffic  on  the  river  is  merely  nominal, 
even  when  the  stream  is  sufficiently  high  to  otherwise  permit  it.  At 
Terre  Haute  there  are  several  bridges  that  l)ar  the  passage  above,  but 
as  yet  there  has  been  no  traffic  on  the  river  that  would  justify  requir- 
ing the  owners  of  the  bridges  to  maintain  and  operate  draws,  nor  is 
there  likely  to  be  any  such  traffic  in  advance  of  a  substantial  improve- 
ment in  the  condition  of  the  river. 

The  valley  of  the  Wabash  is  a  country  rich  in  agricultural  resources, 
and  below  Perrysville  there  is  also  mineral  wealth  in  the  shape  of  coal 
and  fire  clay  which  promises  well  for  the  more  or  less  remote  future. 
But  an  improvement  of  the  river  al)ove  Vineennes  to  Perrysville  on 
such  a  scale  as  to  make  it  of  value  to  commerce  would  be  an  exi)en- 
sive  undertaking  which  does  not  seem  to  be  justifiable  in  advance  of 
the  improvement  of  the  lower  reaches  of  the  river.  There  is  practi- 
cally no  commerce  above  Vineennes  at  present,  and  an  improvement 


2728   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

above,  in  advance  of  one  below,  could  hardly  be  expected  to  give  rise 
to  any. 

For  the  above  reasons  I  would  not  recommend  at  present  a  survey 
of  the  Wabash  River  above  Vincennes  to  Perrysville.  When  the 
improvement  of  the  river  below  Vincennes  has  made  such  progress  as 
to  result  in  the  establishment  of  any  considerable  regular  traffic  on 
the  river,  the  extension  of  the  improvement  above  Vincennes  to  and 
above  Terre  Haute  would  probably  be  advisable. 
Very  respectfully,  your  obedient  servant, 

G.  McC.  Derby, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A. 
(Through  the  Division  Engineer.) 

[First  indoreement.] 

Engineer  Office,  U.  S.  Army,  Central  Division, 

Cincinnati^  Ohio^  September  26^  1903. 

Respectfully  foi'warded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  views  expressed  by  the  district  engineer. 

G.  J.  Lydecker, 
Colonel^  Corps  of  Engineers^ 
Division  Engineei\  Central  Dimsion. 

[Second  indoraement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

October  3,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 
Ad<utional  data  have  been  requested  from  private  parties. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 

[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  October  29,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  (considered  the 
within  report  of  the  district  officer  upon  an  examination  of  the  '^  Wa- 
bash River  above  Vincennes  to  Perrysville,"  called  for  in  section  1  of 
the  river  and  harbor  act  of  June  13,  1902,  the  indorsement  of  the 
division  engineer  thereon,  and  all  other  data  available. 

Vincennes,  Ind.,  is  situated  on  the  Wabash  River  124  miles  above 
its  mouth;  Perrysville,  Ind.,  is  on  the  same  river  145  miles  al)ove 
Vincennes.  The  Wabash  River  has  been  under  improvement  by  the 
General  Government  since  1871.  The  improvement  above  Vincennes 
began  in  1882,  under  a  project  for  open-channel  work,  and  has  l)een 
carried  on  with  more  or  less  regularitv  to  the  present  time.  Up  to 
June  30,  1902,  the  sum  of  $94,933.65  had  boon  expended.  The  fol- 
lowing references  to  this  improvement  in  the  Repoits  of  the  Chief  of 
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Engineers  seem  to  indicate  that  at  no  time  have  encouraging  results 
from  this  improvement  l)een  apparent: 

[1885]  At  present  it  is  not  deeiintl  advisable  that  any  more  money  should  l)e 
expended  on  this  portion  of  the  river  until  the  loi'k  and  dam  at  Grand  RapidH  is 
completed. 

[1H96]  The  channel  is  only  available  at  high  stagers  of  water.  At  low  water  numer- 
ous bars,  snags,  and  secontiary  channels  render  navigation,  even  with  the  lightent 
draft  l>oats,  extremely  uncertain. 

The  report  for  1902  repeats  the  last-mentioned  statement  and  adds — 

No  regular  line  of  steamboats  operates  upon  this  section  of  the  river.  The  only 
traffic  is  carried  on  during  high  stages  of  water,  wiien  a  few  light-draft  lK)atH  make 
irregular  trips  to  transport  com,  wheat,  oats,  and  similar  commodities  to  the  neart^st 
railway  for  shipment. 

The  district  officer  states  in  his  report — 

There  is  practicallv  no  commerce  alx)ve  Vincennes  at  present,  and  an  improvement 
above,  in  advance  of  one  below,  could  hardly  l)e  exp€Hrted  to  give  rise  to  any. 

From  the  foregoing  it  will  appear  that  the  expenditure  of  the  sum 
of  $iMr,933.65  upon  this  stretch  of  river  has  resulted  in  no  appreciable 
or  permanent  benefits. 

The  item  of  the  river  and  harbor  act  calling  for  this  report  provides 
also  for  a  survey  and  estimate  of  cost  of  improving  '^  Wabash  River 
below  Vincennes,  with  a  view  to  the  necessities  of  commerce."  Until 
the  river  has  been  improved  below  Vincennes  to  such  an  extent  as  to 
establish  a  consideranle  traffic  any  improvement  above  that  point 
would  be  of  little  value  and  not  commensurate  with  its  cost. 

In  view  of  the  foregoing  the  Board  believes  that  it  is  not  desirable 
for  the  United  States  at  this  time  to  continue  the  improvement  of 
Walwish  River  above  Vincennes  to  PerrA'sville. 

For  the  Board: 

Chas.  J.  Allen, 
LieiU,  Voh^  Vorm  of  Engineers ^ 

Senwr  Member  ojthe  Board. 


H  H  17. 


8URVKY  OF  WABASH  RIVKR  FROM  VINCENNES.  INDIANA,  TO  ITS 

MOUTH. 

[Printed  in  House  Doc  No.  668.  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wiiiihlu4jto)i^  Frhruary  ^If^  190 If. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress report  of  Dei'emlx^r  KJ,  1908,  by  Lieut.  Harry  Burgess,  Corps 
of  Engineers,  on  survey  and  estimate  of  the  cost  of  improving  Wabash 
River  !)elow  Vincennes,  Ind.,  authorized  by  section  1  of  the  river  and 
harbor  a(^t  approved  June  13,  1902. 

This  portion  of  Wabash  River  has  for  many  years  been  under 
improvement  by  the  United  States  under  projects  which  provided  for 
regularization  of  the  river  channel  by  dredging,  removal  of  obstruc- 
tions, closing  cut-offs,  etc.,  together  with  the  construction  of  a  lock 
and  aam  at  a  point  known  as  Grand  Rapids. 


2730   REPORT  OP  THE  CHIEF  OF  ENOINEER8,  U.  S.  ARMY. 

In  his  consideration  of  the  subject  of  the  further  improvement  of 
the  river,  Lieutenant  Burgess  suggests  two  methods;  first,  by  continu- 
ing the  work  of  open-channel  improvement,  and  second,  by  furnish- 
ing a  complete  system  of  slack-water  navigation  by  locks  and  dams. 
W  ithout  slack  water  it  is  thought  that  it  is  not  practicable  to  obtain  a 
greater  low-water  depth  than  4  feet,  which,  in  his  opinion,  is  not  ade- 
quate. He  therefore  proposes  to  improve  the  river  by  the  construction 
of  locks  and  dams  to  give  a  slack-water  navigation  of  6  feet  from  the 
mouth  to  Vincennes.  The  estimated  cost  of  the  plan  presented  is 
$3,405,000,  and,  in  the  opinion  of  the  local  officer,  the  portion  of  the 
stream  in  question  is  worthy  of  improvement  by  tne  General  Govern- 
ment in  the  manner  and  to  the  extent  indicated. 

In  forwarding  the  report  to  this  office,  the  division  engineer.  Col. 
G.  J.  Lydecker,  Corps  of  Engineers,  expresses  his  views  in  indorse- 
ment of  December  30,  1903,  as  follows: 

After  careful  study  of  this  report,  and  all  other  available  data,  it  is  my  opinion 
that  a  lock  and  dam  improvement  of  this  part  of  the  Wabash  River  at  an  estimated 
cost  of  three  and  a  half  million  dollars,  in  round  numl^ers,  is  not  advisable  until  the 
commercial  necessity  for  a  constant  navigable  depth  of  6  feet  becomes  nmch  more, 
apparent  than  it  is  at  present.  In  the  meantime  an  open-river  improvement  that  would 
provide  a  4-foot  low- water  channel  could  probably  be  made  and  maintaine<l,  by  regular 
and  systematic  work,  at  an  annual  cost  that  would  be  but  a  very  small  percentage  of 
the  amount  above  indicated;  and  such  a  channel  would  be  likely  to  serve  all  the 
commercial  requirements  of  the  Wabash  River  between  its  mouth  and  Vincennes 
for  some  years  to  come,  or  until  a  radical  improvement  of  the  lower  Ohio  is  effected. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  as  provided  in  section  3  of  the  act 
of  June  13,  1902,  and  attention  is  respectfully  invited  to  the  Board's 
report  of  February  9,  1904,  in  a  separate  paper  herewith. 

After  a  review  of  the  present  condition  of  the  slack- water  improve- 
ment of  the  Ohio  River  and  its  tributaries,  and  a  statement  of  the 
probable  cost  of  completion  of  the  works  already  projected  on  those 
streams,  the  Board  considers  that  the  plan  to  be  ultimately  adopted 
for  the  Ohio  River  improvement  has  influence  upon  the  adoption  of 
any  plan  of  improvement  for  the  Wabash,  and  concludes  by  saying 
that— 

When  the  improvement  of  the  Wabash  is  undertaken,  as  it  probably  will  be  at 
some  future  time,  the  work  can  be  made  to  conform  to  the  conditions  then  prevail- 
ing in  the  Ohio  River.  In  the  opinion  of  the  Board,  it  is  not  advisable  at  the  present 
time  to  undertake  the  further  improvement  of  Wabash  River  below  Vincemies. 

1  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
Brig.  Oeii.^  Chief  of  Engiiieera^  U.  S.  Anny. 

Hon.  Wm.  H.  Taft, 

Secretary  of  War, 
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United  States  Engineer  Office, 

Louisville^  Ky,^  December  16^  190S. 
General:  I  have  the  honor  to  make  the  following  report  upon  a 
survey  of  the  Wabash  River  from  Vincennes  to  the  mouth,  in  accord- 
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anco  with  tlu»  upprovt^d  projcMt  for  tlir  applicution  of  funds  providcHl 
bv  tlio  rivrr  una  luirlM)r  act  of  .luno  1:>,  1JM)2: 

The  Walwsh  River  Inflow  Vincoiincs  lies  Initween  the  Stat(\^  of 
Indiana  and  Illinois,  the  distanoo  bv  river  from  Vincennes  to  the  mouth 
beinj«^  12(>.3S  miles,  midstn^am  measurement.  The  AValMish  (»mpti(\s 
into  the  Ohio  River  55.25  miles  below  Evansville,  Ind. 

The  item  of  the  river  and  harbor  act  approved  June  18,  1902, 
ivf(»rred  to,  is  as  follows: 

Improving  Wabash  River,  Indiana  and  Illinois,  below  Vinoennos:  Continuing 
inii)n)vement,  five  thouHand  dollars;  whi<'h  amount,  tojjether  with  the  unexjientU'd 
lmlani*e  of  any  appropriatiouH  hen*tofore  made  for  the  improvement  of  Kaid  river,  or 
BO  mucli  thereof  aH  may  Ih»  necivsjiry,  may  Ikj  exj)ende<i  in  making  a  Hurvev  an<l 
estimate  of  the  cost  of  improving  naid  \Val>a8h  River  bt*low  Vincenne**,  with  a  view  to 
the  nwewitii^H  of  (»onmien'<\  and  in  making  a  proper  examination  of  the  Wal)aHh 
River  al)ove  Vinceimt»H  to  Perrysville  [''J,  alno  of  tlie  Little  Waliash  River  to  Canni 
['']•  J"  vsi*i\  on  Buch  preliminary  examinati<m  favorable  reports  shall  be  made  the 
Sei'retarv  of  War  mav  in  Iuh  discretion  dire<'t  detailed  survevs  of  the  same  to  Ik*  ma<le. 

The  funds  combined  tmd  made  available  under  this  act  amounted  to 
$20,912.74. 

The  Report  of  the  Chief  of  Engineers  for  1879,  pages  1450  to  1453, 
contains  a  history  of  the  surveys  of  this  river  and  of  the  work  of 
improvement  done  on  the  river  to  that  time.  The  Reports  for  189(>, 
pages  2239  to  2241,  and  for  1S98.  pages  1970  to  1987,  contain  state- 
ments of  the  original  project,  condition  of  works  at  dates  of  reports, 
and  other  information  in  n^gard  to  the  river.  In  1882-1884  a  survey 
was  made  from  Terre  Haute  to  Mount  Carmel.  Other  surveys  of 
siHH'ial  localities  where  work  was  contemplated  have  been  made  from 
lime  to  time. 

The  data  on  tile  from  surveys  heretofore  made,  were  insuflScient  for 
the  pn^pamtion  of  a  plan  for  the  systematic  improvement  of  the  river, 
for  which  reason  the  district  engineer  officer  in  his  annual  report  for 
1JM)1  recommended  that  a  detailed  survey  l>e  made  of  the  river  from 
Vincennes  to  the  mouth.  Such  a  survev  was  authorized  bv  the  act  of 
Congress  quoted  al>ove. 

A  sur\'ey  party  was  organized  in  Noveml)er,  1902,  in  charge  of 
Mr.  S.  F.  Crecelius,  jtssistant  engineer.  This  party  consisted  of  the 
assistant  engineer,  1  transitman,  1  leveler,  2  rei'orders,  and  (>  to 
10  laborers.  Field  work  was  begun  on  Noveml>er  10  and  was  con- 
tinued to  Decemlx^r  24,  1902,  when  it  l)ecame  necessary  to  susjK^nd 
work  on  account  of  high  water.  Fieldwork  was  resumed  on  May  7, 
1903,  and  continued  until  August  7,  1903,  when  it  was  again  suspended 
on  account  of  the  sinking  of  the  ijuarter  l)oat.  This  acc*ident  delayed 
the  work,  but  the  fieldwork  to  the  foot  of  the  New  Harmonv  Cut-off 
was  c*ompleted  on  Septc^mber  8,  1903. 

To  enable  Mr.  Crecelius  to  work  up  his  notes  and  make  report  on 
this  part  of  the  river  he  was  replacea  in  charge  of  the  field  party  by 
Mr.  iliomas  P.  Shanks,  assistant  engineer.  A  draftsman  was  also 
attache<l  to  the  |>artv.  The  |)arty  thus  organized  resume<l  the  survey 
at  the  foot  of  the  New  Harmony  Cut-off  on  Septemlxjr  13,  11MT3,  and 
continued  until  November  28,  1903,  when  all  faeldwork  wjvs  finished. 
The  notes  of  the  entire  survey  have  l)een  platted  (in  pencil)  on  <>5 
sheets,  on  a  scale  of  2<K)  f<»et  to  the  inch.  A  profile  showing  l>ottom, 
low-water  surface,  and  Imnks  has  also  been  prepared. 

«  Report  printe<l  in  Houw  Do*-.  No.  IW,  58th  CongreHH,  2d  Hetwion. 
fr  Report  printed  in  IIcutH*  IKm*.  No.  as,  58th  Congrews,  2il»ieH^vtw. 
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CHARACTERISTICS  OF  THE   COUNTRY. 

The  valley  of  the  Wabash  is  essentially  an  agricultural  district.  The 
vallc}'  is  gently  undulating,  the  undulations  limiting  the  extreme  high 
water,  although  in  places  large  areas  are  submerged  by  the  extreme  high 
water.  From  Vincennes  to  the  mouth  the  counties  of  Knox,  Gibson, 
and  Posey  in  Indiana,  and  Lawrence,  Wabash,  White,  and  (lallatin  in 
Illinois,  are  adjacent  to  the  river,  the  country  being  rich  fanning 
land.  During  the  last  few  years  there  has  l)een  a  marked  increase  in 
the  manufacturing  interests  in  this  district,  due  in  a  large  measure  to 
the  presence  of  coal  veins  in  all  of  the  above  Indiana  counties,  includ- 
ing several  large  areas  of  "  block"  coal.  The  chief  resources  of  the 
country,  however,  are  the  agricultural  products.  The  Baltimore  and 
Ohio  Southwestern  Railroacf  crosses  the  river  at  Vincennes,  the  Big 
Four  at  St.  Francisville,  the  Southern  Railway  at  Mount  Carmel,  the 
Illinois  Central  at  Grayville,  and  the  Louisville  and  Nashville  below 
Grand  Chain.  The  Big  Four  has  a  line  which  pmctically  parallels  the 
river  below  Vinceimes. 

The  principal  tributary  of  the  Wabash  is  the  Whit«  River,  which 
flows  in  a  generally  southwesterly  direction  through  Indiana  and  joins 
the  Wabasn  just  above  Mount  Carmel.  This  river  is  navigable  for 
only  a  few  miles  above  its  mouth.  The  Little  Wabash  enters  the  Wabash 
about  15  miles  above  the  mouth  of  the  latter.  This  stream  lies  in  Illi- 
nois, and,  while  navigable  for  only  a  few  miles  above  its  mouth,  serves 
as  the  outlet  for  largo  quantities  of  corn  and  wheat  when  the  Wabash 
is  navigable  for  a  6  to  8  foot  depth.  The  upper  Wabash,  above  Vin- 
cennes, is  regarded  as  a  navigable  stream  as  far  up  as  Lafayette,  which 
is  197  miles  above  Vincennes.  If  the  lower  river  is  improved  there 
will  undoubtedly  be  a  large  increase  in  the  commerce  of  the  upper 
river,  certainly  as  far  up  as  Terre  Haute — 215  miles  from  the  mouth 
of  the  river. 

The  princi^l  towns  from  Vincennes  down  and  their  population  are: 
Vincennes,  Ind.,  10,249;  St.  Francisville,  111.,  591;  Mount  Carmel,  111., 
4,311;  Grayville,  111.,  1.948,  and  New  Harmony,  Ind.,  1,341.  These 
figures  are  taken  from  tne  census  of  1900. 

Transportation  is  now  almost  exclusively  by  railroad,  the  river  traffic 
being  limited  to  the  short  seasons  of  high  water.  Above  Vincennes 
small  boats  ply  at  medium  stages,  but,  by  reason  of  snags  and  bars,  are 
laid  up  during  low  water. 

CHARACTERISTICS  OF  THE  RIVER. 

The  lower  Wabash  is  wide  and  shallow,  obstructed  by  sand  and 
gravel  bars,  and  in  a  few  cases  b}^  rock  reefs.  The  usual  width  of  the 
river  is  about  1,000  feet,  but  1,200  to  1,400  is  not  unconmion.  The 
banks  are  low,  especially  from  Vincennes  to  St.  Francisville,  about 
13  miles,  on  which  stretch  levees  are  required  to  prevent  overflow 
from  ordinarv  high  water.  The  banks  are  generally  a  soft  loamy 
material,  easily  moved  b}'  the  current;  caving  banks  are  therefore 
frequent.  Much  standing  timber  remains  on  the  banks  and  enters  the 
river  with  the  slides,  forming  dangerous  snags.  The  bottom  of  the 
river  is  generally  sand  or  gravel,  but,  beginning  about  1,000  feet  Ix^low 
Little  Chain,  there  are  occasional  outcrops  of  rock  all  the  way  to  Vin- 
cennes.    These  rock  reefs  form  the  most  serious  obstructions  to  navi- 
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gatioii.  At  Little  Chain  and  Grand  ("hain  a  large  amount  of  work 
has  ])oen  done  by  the  United  StatoH,  but  these  places  arc  still  difficult 
of  passage. 

In  the  original  condition  of  the  river  Grand  Rapids  was  by  far  the 
most  serious  obstruction,  but  a  lock  and  dam  have  Ix^en  constructed 
there,  so  tliat  boats  can  pass  this  place  at  all  times.  Near  New  Har- 
mony the  river  has  formed  a  cut-off,  which  takes  very  nearly  the  whole 
low-water  discharge  of  the  river,  leaving  only  a  few  inches  depth  in 
tlic  original  channel.  The  cut-off  itself  can  not  Ije  safely  navigated  on 
account  of  the  swift  current.  This  cut-off  was  closed  in  1S75-7H,  l)ut 
the  river  has  cut  around  the  head  of  the  dam,  rendering  that  work  of 
no  value.  In  181KS  a  project  was  submitted  and  approved  for  closing 
this  cut-off,  but  the  appropriations  since  that  time  have  been  insuffi- 
cient to  begin  the  construction.  At  present  this  is  the  most  serious 
obstruction  on  the  river.  Other  prominent  obstructions  where  work 
has  ])een  done  in  the  pjist  are:  Warwicks  Ripple,  a  rock  reef  8S  miles 
from  mouth;  Coffee  Island  Chute,  a  rock  reef  87.5  miles  from  mouth; 
White  River  shoals,  a  wide  rock  reef  at  the  mouth  of  White  River; 
Nine-mile  Ripple,  a  rock  reef  about  \)  miles  from  Vincennes. 

The  total  fall  of  the  river  from  Vincennes  to  the  mouth  is  83.53  feet, 
the  distance  being  120.38  miles.  From  Vincennes  to  the  crest  of  the 
Grand  Rapids  dam  the  fall  is  11.32  feet,  and  from  the  foot  of  the  dam 
to  the  mouth  of  the  river  the  fall  is  60.41  feet  The  depth  of  water  on 
the  (inind  Rapids  dam>at  the  lowest  gauge  readingof  record  is  0.32foot. 
This  gives  a  calcuhitinl  low-water  discharge  of  OOO  cubic  feet  per  second. 
With  in  feet  on  the  dam,  i.  e.,  water  at  level  of  lock  walls,  the  calcu- 
lated discharge  is  122,0(K)  cubic  feet  per  second.  The  highest  water 
reconiini  hevo  was  in  1S75,  when  the  water  was  28.0  al)ove  low  water. 

IV?tween  Vincennes  and  the  mouth  there  are  the  following  bridges: 
(1)  Haltimore  and  Ohio  Southwestern  I^ilroad  bridge  at  Vincennes, 
iron,  with  dniwspan;  (2)  wagon  bridge  at  Vincennes,  iron,  with  draw- 
s|)jin;  (l\)  Hig  Four  bridge  near  St.  i  nincisville,  wood  and  iron,  with 
drawsimn:  (4)  Southern  Riilwav  bridge  at  Mount  Carmel,  iron,  with 
dniwsnan;  (f))  Illinois  Ccntnil  kailroad  bridge  near  Gravville,  iron, 
with  urawspan:  (tJ)  I^)uisville  and  Nashville  Railroad  bridge  near 
Grand  Chain,  iron,  with  drawspan. 

METHOD  or   IMPROVEMENT  PROPOSED. 

Since  the  Unit<»d  States  undertook  the  improvement  of  this  river, 
t\w  m<»thod  followed  Inis  l>een  that  of  regularization,  except  for  the 
construction  of  the  Io<*k  and  dam  to  pass  the  Grand  Rapids;  channels 
were  cut  through  some  of  th(»  rock  reefs,  cut-offs  were  closed,  Iwinks 
protecteil,  channels  dredged  through  sand  and  gravel  Imrs,  and  wing 
dams  constructed  to  narrow  the  channel.  While  the  work  done  in  this 
way  undoubti»dly  tempomrily  imj)rov(»d  the  condition  of  the  river  and 
made  low- water  navigation  |X)ssibIe,  there  hits  Ikjcu  no  permanent 
improvement  in  the  river,  except  for  the  lock  and  dam  at  (Jrand 
Rapids.  To  keep  tlu»  river  oj>en  to  navigation  at  all  seasons  by  the 
methods  heretofore  used  will  re<juire  continuous  large  annual  appro- 
priations. When  the  appropriations  are  discontinued  for  several 
consecutive  years,  there  will  almost  certiiinly  be  a  failure  in  low- 
water  navigation.  Under  such  uncertain  conditions  there  can  l>e  no 
ext4»nsive  development  in  river  navigation.     Expensive  lM)ats  can  not 
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be  constructed  where  there  is  a  probability  that  for  the  low-water  sea- 
son for  several  years  they  can  not  be  used.  For  these  reasons  it  is 
believed  that  slack  water  will  give  the  onl}'  satisfactory  improvement 
possible  for  this  river.  Such  an  improvement  will  be  permanent  and 
will  require  a  relatively  small  annual  expenditure  for  operation  and 
maintenance. 

Another  great  advantage  of  slack-water  navigation  is  the  greater 
depth  that  can  be  obtained.  Without  slack  water  it  is  thought  that  a 
greater  low-water  depth  than  4  feet  can  not  be  obtained.  The  improve- 
ment of  the  Wabash  is  desired  to  a  large  extent  to  aid  in  the  develop- 
ment of  the  Indiana  coal  tields.  Jt  is  especially  true  in  the  water 
transport  of  coal  that  from  an  economical  standpoint  the  depth  should 
be  at  least  6  feet.  It  is  also  undoubtedl}^  true  of  other  freight  that 
greater  depth  means  more  economical  transport.  For  these  reasons 
it  is  proposed  to  improve  this  river  by  the  construction  of  locks  and 
dams  to  give  a  slack-water  navigation  of  (5  feet  from  the  mouth  to 
Vincennes.  The  great  width  of  the  Wabash,  requiring  long  dams,  and 
the  low  banks,  making  necessary  more  locks  of  small  lift  instead  of 
fewer  locks  of  great  lift,  make  slack-water  navigation  for  this  river 
very  expensive.  In  spite  of  this,  however,  I  believe  that  shick-water 
navigation  is  the  only  satisfactor}'^  improvement  possible  for  the  lower 
Wabash. 

The  locks  and  abutments  are  to  be  of  concrete,  the  lock  having  an 
available  length  of  214  feet  and  width  of  52  feet.  Where  not  resting 
on  rock  the  locks  and  abutments  are  to  have  pile  foundations.  The 
dams  when  resting  on  rock  are  to  be  of  concrete.  When  founded  on 
sand  or  gravel  the  dam  is  to  be  a  rock-filled  pile  su])structure,  extend- 
ing to  within  1  foot  of  the  surface  of  the  lower  pool,  and  a  super- 
structure of  concrete.  The  following  table  gives  tlie  numl^rs  of  the 
locks,  their  location,  the  estimated  cost,  and  other  data: 


Miles 

from 

mouth, 

meafi- 

Num- 

uredon 

ber  of 

chan- 

lock. 

nel  line 

(taken 

from 

profile 

sheet). 

1 

1.56 

2 

8.35 

3 

18. '29 

4 

26.27 

5 

39.06 

6 

64.82 

7 

62.60 

8 

84.92 

a9 

100.13 

10 

106.17 

11 

122.45 

At  or  near- 


Month 

MacKeys  Island . 


Little  Chain 

Twin  Sister  Island 
Juno  Island 


Grand  Rapids 
Pork  Island  . . 


Total 


Foundation. 


Sand  or  gravel 

do 

do 

Rock 

do 

Sand  or  gravel 

do 

do 

Rock 

....do 

do 


Lift. 


8 


Fat. 

to  9 

7 


t 

7 
8 

7.5 
7.5 
8.5 
10.5 
7 


Licngth 

Height 

i)f  dam. 

of  dam. 

net. 

Fed. 

1,000 

15 

1,000 

15 

1,200 

12 

1,000 

13 

1.100 

15 

1,150 

15 

1,200 

15 

i,a5o 

16 

l.OUO 

14  i 

800 

11  ! 

1 

Cortof 

lock  and 

dam. 


«308.466 
305,972 
298,342 
225,966 
250,138 
826.790 
332.612 
328.841 
5,000 
243,364 
230,010 


2,855.601 


a  No.  9  is  the  existing  lock  at  Grand  Rapids;  the  dam  requin^s  to  be  raised  1  foot  ta  give  6  feet  on 
upper  miter  sill. 

The  location  given  for  the  proposed  locks  is  in  no  ca.«^e  intended  to 
be  exact,  the  data  given  by  the  survey  not  being  sufficient  for  an  exact 
location.  Where  possible,  locks  and  dams  were  so  located  that  thev 
would  rest  on  rock;  only  Nos.  4, 5, 10,  and  11,  however,  are  so  located. 
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It  is  possible  that  l)orings  may  show  roc»k  at  the  sites  of  several  of  the 
other  loc^ks,  in  which  case  the  cost  will  l)e  less  than  that  estimated. 
The  location  of  Loi^k  No.  1  is  lar^^ely  det(*nnined  by  the  <*haracter  of 
the  lianks,  which  are  more  favorable  at  the  place  proposed  than  for 
several  miles  upstream.  Before  a  0-foot  depth  in  the  Wabash  will 
l)e  of  fnll  value,  the  Ohio  River  nnist  also  have  a  ♦J-foot,  h)w-water 
depth;  a  depth  at  least  as  great  as  G  feet  is  only  a  (question  of  time. 
The  miter  sill  of  No.  1  is,  nowever,  placed  at  801>  without  regard  to 
what  the  future  low-water  level  may  be  in  the  Ohio  at  the  mouth  of  the 
Wabash.  Should  this  level  be  raised  l)efore  the  construction  of  Ijock 
No.  1  is  commenced,  the  lower  miter  sill  of  that  loi'k  may  be  raised 
and  the  lock  walls  l)e  constructed  of  less  height  than  estimated  for. 

In  addition  to  the  construction  of  locks  and  dams,  there  is  recpiin^d 
some  dredging  and  rock  excavation,  snagging,  closing  the  mouth  of 
Old  River,  and  closing  Little  (,'hain  Cut-off.  Lock  No.  4  was  so 
loi*ated  as  to  render  unnecessary  the  closing  of  the  New  Harmony  Cut- 
off. The  rock  excavation  is  small,  being  only  1(),CMX)  cubic  yards  for 
a  lower  approiu^h  to  Lock  No.  4.  The  estimati^d  original  dredging 
required  is  about  180,000  cubic  yards;  but  cuts  made  through  l)ars  will 
undoubtedly  till  more  or  less  every  year,  as  also  the  approaches  to  the 
locks.  In  addition,  slides  will  oi'.cur,  forming  obstructions  whi<*h  nmst 
l)e  removed  I)}'  dredging.  A  dredge,  therefore,  will  l)e  necessary  to 
do  the  dredging  required  after  the  annual  high  water.  This  dredge 
should  be  provided  for  in  the  tirst  appropriation,  so  that  the  dredging 
may  go  on  simultimeously  with  the  construction  of  the  locks  and  dams. 
This  IS  also  true  of  the  snag  lK>at,  which  must  l)e  provided  to  remove 
the  snags  which  are  now  in  the  river,  and  to  be  operated  evc»rv  year 
to  remove  new  snags  brought  down  from  the  upper  river  or  the  tribu- 
taries, or  forming  from  the  caving  banks.  S<*ows  must  also  l)e  j)ro- 
vided.  The  cost  of  the  snag  l)oat,  dredge,  and  scows  is  estimated 
together.  The  mouth  of  Ola  River  is  to  1k3  closed  by  a  levee  which 
will  be  about  2,<HH)  feet  long  and  will  contain  alx)ut  11,250  cubic  yards 
of  earth.  Little  Chain  Cut-olf  is  to  ha  closed  bv  a  700-foot  rock-tilled 
crib  dam. 

It  is  prolmble  that  the  constniction  of  pools  will  cause  some  claims 
for  flooding  lands.  The  height  of  dams  has  been  made  small  to  i)re- 
vent  any  extensive  flooding;  but  at  stages  of  the  wattT  which  give  4  to 
10  feet  depth  on  the  dams,  small  areas  will  l)e  under  water  which  at 
similar  stages  of  the  unobstructed  river  would  l)e  out  of  water.  As 
nearly  as  can  be  ascertained  these  areas  will  be  small.  It  is  possible 
that  a  few  low  levees  may  wholly  prevent  such  flocxling.  At  the  high- 
water  stages  the  dams  will  have  little  effect  on  the  width  of  the  river. 
As  the  limits  of  the  survey  do  not  include  suflicient  data  to  determine 
the  areas  whi<*h  may  1m»  flooded,  no  estimate  is  submitted  to  <'ov(»r  the 
damages  which  mav  be  caused  therebv. 

Summtiry  of  atst. 

IjTH^kB  and  damf* $'2,  s.>r>,  500 

CloHing  Utile  Vh&\n  ait-off :W,  (MK) 

Vkmn^  mouth  of  <  )M  River 25, 0(H) 

Dn!dginf(  and  sniMonn^  plant 1 10, 000 

DreilfrinK 23,  (KK) 

Rock  excavation '^'>,  000 

Hna^qdng  and  clcarinjr  IwinkH l.'<,  iHK) 

GonUniirendttt,  10  jV?r  <*unt 'MYJ,  000 

Total .3,4(V>,000 
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No  exact  estimate  of  the  probable  benefit  to  conunerce  of  the  im- 
provement proposed  can  be  arrived  at.  The  average  annual  tonnage 
jMussing  the  Grand  Rapids  lock  in  the  past  seven  years  is  only  3,114  tons. 
The  average  annual  tonnage  for  the  six  years,  1887  to  1892,  for  the 
lower  Wabash  was  102,275  tons,  there  being  a  marked  falling  off  after 
1892,  when  low-water  navigation  was  practically  stopped  by  the  New 
Harmony  Cut-off  re-forming  around  the  head  of  the  closing  dam.  The 
Wabash  Improvement  Association,  of  which  Mr.  Frank  O.  Fitton,  of 
New  Harmony,  IikI.,  is  president,  has  collected  a  large  amount  of  sta- 
tistics of  the  agrieultuml  and  mineral  resources  of  the  counties  of 
Indiana  and  Illinois  bordering  on  the  Wabash.  From  the  report^  of 
this  association  the  statistics  below  are  taken,  except  as  otlierwisc 
noted.  This  report  is  now  in  the  hands  of  the  printer,  and  a  copy  will 
be  sent  as  an  appendix  to  this  report  if  received  in  time.  The  ten 
Indiana  counties,  and  the  six  Illinois  counties  bordering  on  the  Wabash 
below  Lafayette  have  an  annual  production  as  follows  (3'ear  1901): 

Wheat bushels-.  5,071,309 

Corn do 32,664,916 

Oats do 6,032,542 

Hay tons..  609,522 

Potatoes bushels.-  638.274 

Straw tons..  152,000 

Wool pounds..  436,619 

Li  the  same  counties  the  aggregate  area  of  farms  is  3,847,753  acres, 
the  total  valuation  of  farms  and  live  stock  bein^  $173,273,013.  The 
annual  value  of  farm  products  not  fed  to  stock  is  (1901)  $27,951,830. 

The  10  Indiana  counties  are  all  in  the  Indiana  coal  belt,  the  total 
area  of  coal  land  being  3,805  square  miles  and  the  areas  of  workable 
coal  being  1,705  square  miles.  The  estimated  amount  of  workable 
coal  not  yet  removed  is  0,151,500,000  tons.  The  report  of  the  Indiana 
department  of  statistics  for  1901-2  gives  2,470,4:15  tons  for  the  actual 
output  of  coal  in  1901  for  0  of  these  counties,  viz,  Gibson,  Knox, 
Parke,  Sullivan,  Vermilion,  and  Vigo,  statistics  for  the  other  counties 
of  Indiana  and  for  the  Illinois  counties  not  being  available. 

The  extensive  areas  of  timber  which  at  one  time  nearly  covered  the 
valley  of  the  Wabash  have  practically  disappeared,  but  there  is  still 
some  timber  remaining.  In  1901  in  the  10  Indiana  counties  there 
were  90,500  acres  of  timber.  This  is  relatively  small,  and  the  timber 
movement  on  the  river  can  not  become  of  any  great  moment. 

The  agricultural  products  of  this  valley  are  very  extensive,  and  it 
is  believed  that  the  improvement  of  the  Wabash  will  cause  a  large 
percentage  of  these  products  to  abandon  rail  transport  in  favor  of  the 
eheai)er  water  transportation.  It  is  also  thought  that  the  improve- 
ment will  cause  a  great  and  inunediate  development  of  the  coal-mining 
industry. 

In  view  of  the  actual  agricultural  production  and  the  probable  coal 
output  which  will  have  the  benefit  or  the  cheaper  freight  rates,  I  am 
of  the  opinion  that  the  Wabash  River  is  worth}^  of  imj)rovement  by 
the(ioneral  (iovornment  from  the  mouth  to  Vincennes  for  a  navigable 
depth  of  0  feet,  })y  the  methods  and  at  the  cost  heretofore  set  forth. 

It  has  l)oen  impossible  to  finish  the  maps^  of  the  survey  in  time  to 
accompany  this  report.  If  desired,  they  am  be  sent  later.  There  is 
sent  herewith  a  profile"  showing  the  bottom,  banks,  low-water  slopes, 

«  Not  jiriuttnl. 
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location  of  proposed  locks  and  dams,  and  the  limits  of  the  pools.  There 
is  also  inclosea  a  map^  prepared  by  the  Wabash  River  Improvement 
Association. 

Very  respectfully,  your  obedient  servant, 

H.  Burgess, 
First  Lieutena7it^  Gorp9  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Fint  IndoxBement.] 

Engineer  Offick,  U.  S.  Army,  Central  Division, 

Cincinnati^  Ohio^  December  30^  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

Auer  careful  study  of  this  report,  and  all  other  available  data,  it  is 
mv  opinion  that  a  lock  and  dam  improvement  of  this  part  of  the 
Wabash  River  at  an  estimated  cost  of  $3,500,000,  in  round  numbers, 
is  not  advisable  until  the  commercial  necessity  for  a  constant  naviga- 
ble depth  of  6  feet  becomes  much  more  apparent  than  it  is  at  present 
In  the  meantime,  an  open-river  improvement  that  would  provide  a 
4-foot  low-water  channel  could  probably  be  made  and  maintained,  by 
regular  and  systematic  work,  at  an  annual  cost  that  would  be  but  a 
very  small  i>ercentage  of  the  amount  above  indicated;  and  such  a  chan- 
nel would  DC  likely  to  serve  all  the  commercial  requirements  of  the 
Wabash  River  between  its  mouth  and  Vincennes  for  some  years  to 
come,  or  until  a  radical  improvement  of  the  lower  Ohio  is  effected. 

G.  J.  Lydecker, 
Colonel^  Corps  of  Engineers^ 
Division  Engineer^  Central  Division. 

[Second  Indoraement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washi/ngton^  Janxuiry  J,  1001^. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Ilarliors,  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  examination  and  review. 
By  command  of  Brig.  Gren.  Gillespie: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 

[Third  indoraement] 

Board  of  Engineers  for  Rfvers  and  Harbors, 

Washington^  D.  C,  February  9, 190Ji. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  inviting  attention  to  report  of  this  date. 
For  the  Board: 

A.  M.  MnxER, 
Lieut,  CoL^  Corps  of  Engineers^ 

Senior  Menwer  of  the  Board, 

a  Not  printed. 
■M  1904 ^171 
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REPORT  OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS. 

The  Board  of  Engineers  for  Kivers  and  Harbors, 

Waahingtoii^  D,  C,  Fehruary  9^  1901^, 

General:  Inviting  attention  to  indorsement  of  this  date  returning 
to  the  Chief  of  Engineers  a  report  submitted  in  compliance  with  the 
river  and  harbor  act  of  June  13,  1902,  by  Lieut.  Harry  Burgess, 
Corps  of  Engineers,  on  a  survey  and  estimate  of  cost  of  improving 
Waoash  River  below  Vincennes,  the  Board  of  Engineers  for  Rivers  and 
Harbors  has  the  honor  to  submit  the  following  report; 

The  Board  has  reviewed  the  report  of  the  district  officer  and  has 
considered  the  indorsement  of  the  aivision  engineer  thereon  and  other 
data  available.  On  ^Fanuar}'  23,  1904:,  there  was  hold  at  Viticonnes, 
Ind..  by  a  conmiittee  of  the  Board,  a  duly  advertised  public  hearing 
at  which  interested  parties  were  given  opportunit}'  to  })e  heard,  and  at 
which  written  arguments  were  presented  for  record. 

The  Wabash  has  been  under  improvement  by  the  United  States 
since  1872.  The  original  project  contemi)lated  the  improvement  of 
the  river  by  open -channel  work  from  Lafayette  to  the  mouth,  a  dis- 
tance of  322  miles.  Since  1881  separate  appropriations  have  been 
made  for  ''work  al)ove  Vincennes''  and  "work  below  Vincennes." 
Appropriations  and  allotments  have  been  as  follows: 

Lafayette  to  mouth $330,600.00 

Above  Vincennes 96. 600. 00 

Below  Vincennes 385,000.00 

Operation  and  care  of  lock  and  dam  at  Crrand  Rapids 21 ,  425. 55 

Total 832,425.55 

The  existing  project  for  work  below  Vincennes  is  for  '^  open-channel 
work  and  construction  of  lock  and  dam  at  Grand  Rapids,"  but  since 
1884  there  has  been  very  little  open-channel  work,  as  nearly  all  avail- 
able funds  were  applied  to  the  construction  of  the  lock  and  dam.  This 
lock  and  dam  is  located  2.5  miles  above  Mount  Carmel,  111.,  and  100.1 
miles,  channel  measurement,  above  the  mouth  of  the  Wabash  River. 
It  was  built  by  the  United  States  and  completed  in  1894.  The  distance 
from  Vincennes  to  the  mouth  of  the  river  is  131.8  miles,  channel  meas- 
urement, and  126.38  miles,  midstream  measurement,  the  fall  being  83 
feet,  or  0.(56  foot  j^r  mile. 

Through  navigation  at  low  water  is  now  impracticable.  Boats  draw- 
ing 20  inches  can  pass  from  Mount  Carmel  to  Vincennes,  a  distance  of 
alK)ut  32  miles,  at  all  stages,  but  can  only  reach  Mount  Carmel  from 
below  for  about  three  months  in  the  year  when  the  gauge  at  the  lock 
reads  7.5  feet  or  more.  In  addition  to  the  construction  of  the  lock 
and  dam  at  Grand  Rapids,  channels  have  been  cut  through  some  of  the 
rocky  reefs,  cut-oflfs  closed,  banks  protected,  channels  dredged  through 
sand  and  gravel  bars,  and  wing  dams  constructed  to  narrow  and  deejjen 
the  channel.  While  this  work  was  of  temporary  benefit  to  navigation 
no  permanent  improvement  of  the  river,  except  locally  b}'  means  of 
the  lock  and  dam,  has  been  effected.  It  is  the  opinion  of  the  Board 
that  to  secure  most  economically  a  suitable  navigable  depth  at  low 
water,  a  continuous  slack-water  improvement  must  l)e  effected. 

The  district  officer  submits  a  project  for  a  6-foot  slack-water  improve- 
ment, which  provides  for  11  locks  and  dams,  including  the  one  now  at 
Grand  Rapids,  and  certain  dredging  and  rock  excavation,  at  a  total 
estimated  cost  of  $3,4()5,000. 
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The  present  commerce  of  Wabash  River  is  small.  The  average 
annual  tonnage  passing  the  Grand  Rapids  lock  for  the  past  7  years  is 
8,1 14  tons.  As  in  all  such  problems,  the  amount  of  commerce  that 
would  take  advantage  of  the  proposed  improvement  can  not  be  esti- 
mated with  any  degree  of  certainty. 

The  coal  field  of  Indiana  is  in  the  southwestern  corner  of  the  State 
bordering  the  Walmsh  from  its  mouth  to  Warren  County,  a  distance 
of  more  than  300  miles.  In  1901  the  total  production  of  coal  in  this 
field,  as  reported  by  the  (Jeologic^l  Survey,  was  0,918, 'J25  tons,  and 
the  State  mine  inspector  reports  the  total  production  in  1902  as 
8,311,381  tons.  Of  the  amount  mined  in  1902,  4,715,916  tons  were 
from  counties  directlj'  on  Walwish  River,  and  2,254,597  tons  were 
from  counties  on  White  River,  the  principal  tributarv  of  the  Walwish. 
In  the  j>jist  five  years  the  coal  production  of  Indiana  has  doubled. 

The  present  market  for  Indiana  coal  is  Chicago  and  vicinity,  Indian- 
aiK>li>,  and  the  various  manufacturing  towns  that  have  sprung  up  in 
and  ne4ir  the  coal  field  itself,  and  in  what  is  still  known  as  the  gas  ])elt 
of  Indiana.  The  reduction  in  the  (quantity  of  gas  now  available  has 
caused  tho  migration  to  southwestern  Indiana  of  many  manufacturing 
plants  seeking  cheap  fuel.  There  is  evidence  of  this  migration  both 
at  Evansville  and  \  incennes. 

The  counties  of  Illinois  l)ordering  Indiana  are  also  underlaid  with 
coal,  but  the  Geological  Survev  reports  the  output  of  only  one  such 
county,  Vermilion,  which  producea  2,2<K),964  tons  in  1901. 

What  the  coal  production  and  the  manufactures  of  the  Wabash  Val- 
ley will  l)e  ten  years  hence,  when  the  completion  might  be  exacted 
of  any  system  of  improvement  if  work  were  now  inaugurated,  is  a 
mattei  of  speculation,  but  the  present  growth  is  certainlv  very  rapid. 

Agriculturally,  the  Wabash  Valley  has  alix>ady  reached  a  high  state 
of  development.  The  three  counties  of  Indiana  bonlering  upon  the 
Wabash  at  and  l>elow  Vincennes  produce  annually  7,O63,0(M)  bushels 
of  corn  and  2,995,293  bushels  of  wheat.  The  annual  production  of 
the  corresponding  counties  in  Illinois  is  5,231,344  bushels  of  corn  and 
1, 166,067  bushels  of  wheat 

An  improved  channel  in  the  Wabash  River  would  serve  to  transport 
to  railroad  points  most  of  the  agricultuml  products  grown  within 
several  miles  of  its  banks.  By  means  of  packets  a  large  part  of  the 
jobbing  biLsiness  would  l)e  conducted  between  towns  on  the  Wabash 
and  Ohio  rivei's.  Some  of  the  raw  materials  of  manufacture,  such  as 
straw  and  lumber,  would  be  barged  upon  the  river.  But  the  most 
promising  item  of  tmns|K)rtation  would  1k»  coal.  Below  Vincennes, 
and  near  the  river,  coal  operations  have  been  less  extensive  than  in 
the  river  counties  farther  north.  It  is  not  certain  that  for  many  years 
the  coal  along  the  Walwish,  below  Vincennes,  could  compete  in  south- 
ern markets,  reached  via  the  Ohio  and  Mississippi  rivei-s,  with  coal 
from  the  upper  tributaries  of  the  Ohio. 

It  seems  more  probable  that  the  coal  higher  up  the  Wabash  which 
has  been  moi-e  generally  developed  could  be  successfully  marketed 
south.  The  slojx*  of  the  river  immediately  above  Vincennes  is  less 
than  the  slope  Inflow,  and  the  improvement  for  some  distance  above 
Vincennes  would  probablv  cost  less  per  mile  than  would  the  portion 
undei  present  consideration.  For  these  reasons  the  Board  believes 
that  the  project  under  review  should  be  considered  as  but  a  part  of  a 
logically  complete  plan  for  the  improvement  of  the  Wabash,  and  that 
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such  an  improvement,  which  should  be  undertaken  if  the  work  is  inau- 
gurated, would  cost  not  less  than  $6,000,0(X)  to  $8,000,000  for  a  6-foot 
channel,  depending  upon  the  upper  limit  of  the  improvement. 

It  seems  opportune  in  this  connection  to  review  the  state  of  the 
works  of  improvement  projected  for  the  Ohio  River  and  its  tributaries. 

Between  rittsl)urg  and  the  mouth  of  the  Big  Miami  on  the  Ohio 
River  2  locks  and  dams  have  been  constructed,  expenditures  liave  been 
authorized  in  the  case  of  11  more,  and  surveysana  estimates  arc  before 
Congress  for  25  additional  locks  and  dams.  To  complete  the  woik  in  this 
section  of  the  Ohio  River  will  cost  ahnost  $40,00(),000,  and  the  annual 
expense  of  maintenance  and  operation  of  the  resulting  slack-water  sys- 
tem will  approach  $1.000,00o.  'At  Louisville  a  canalwith  2  locks  ha8 
been  built  to  surmount  the  Falls  of  the  Ohio. 

Upon  the  Allegheny  and  Monongahola  18  locks  and  dams  have  been 
built  or  definitely  authorized.  Of  the  locks  and  dams  upon  the 
Monongahela  1  is  being  reconstructed  an<t,4  locks  and  dams  from 
among  those  purchased  from  the  original  corporation  which  improved 
the  lower  stretch  of  this  river  are  in  urgent  need  of  rebuilding  at 
great  exi)ense.  The  natural  corollary  of  the  work  already  authorized 
upon  the  Allegheny  would  be  the  extension  of  the  improvement  by 
other  locks  and  dams  not  yet  provided  for. 

Upon  the  Little  Kanawha  the  United  Sbites  has  built  1  lock  and 
dam,  has  given  consideration  to  the  purchase  of  4  owned  by  a  private 
compan}^  and  located  between  the  Government  lock  and  the  mouth  of 
the  river,  and  further  consideration  may  be  expected  of  an  extension 
of  this  system  higher  up  the  river  into  the  coal  field. 

Upon  the  Muskingum  10  locks  and  dams,  ceded  to  the  United  States 
by  the  State  of  Ohio  and  largely  re])uilt,  are  being  operated  by  the 
United  States.  It  is  doubtful  whether  this  improvement  may  profita- 
bly be  extended  much  farther  up  the  river. 

The  Kanawha  has  10  locks  and  dams  built  and  operated  by  the 
United  States.     No  future  extension  of  this  improvement  is  probable. 

Upon  the  Big  Sandy  and  its  forks  1  lock  and  dam  have  been  built, 
expenditures  have  been  authorized  upon  4  others,  and  17  additional 
will  be  required  to  complete  the  improvement. 

Upon  the  Kentucky  River  9  locks  have  been  ])uilt,  expenditures 
have  been  authorized  upon  3  more,  and  2  additonal  will  be  needed. 

Upon  the  Green,  Barren,  and  Rough  rivers  7  locks  have  been  built, 
1  additional  is  authorized,  and  the  construction  of  no  others  need  l)e 
expected. 

Upon  the  Wabash  1  lock  has  l>een  completed  as  described  heretofore 
in  this  report. 

The  Cumberland  River  has  8  locks  under  construction  and  28  addi- 
tional locks  projected.  Expenditures  have  been  authorized  upon  9  of 
the  latter. 

Upon  the  Tennessee  11  locks  have  been  built  and  4  additional  will  be 
needed  to  complete  the  system.  Expenditures  have  been  authorized 
upon  2  of  the  4  last  mentioned. 

Thus  it  is  seen  that  upon  the  Ohio  and  its  tributaries  74  locks  have 
been  built,  40  additional  locks  have  been  authorized,  and  65  may  be 
regarded  as  projected,  with  no  funds  yet  available  for  their  construc- 
tion. Upon  the  Alleghen}',  Little  Kanawha,  and  the  Wabash,  in  addition 
to  the  work  already  projected  or  completed  upon  these  rivers,  there 
may  be  expected   in   the   future   new  projects  for  from  30  to  40 
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locks  and  dams.  Furthernioro,  it  (^aii  not  he  ignored  that  the  exten- 
sion of  the  shirk -watiM*  improvement  on  the  Ohio  from  the  mouth  of 
the  Bif?  Miami  to  Cairo  will,  in  time,  receive  considemtion,  and  ix)ssibly 
the  project  depth  will  }>e  increased  to  1^  feet  from  Pittsburg  to  Cairo. 

Ignoring  work  unon  the  Ohio  In'Iow  the  Big  Miami,  and  upon  the 
Allegheny,  Little  Kanawha,  and  Waliash,  in  extension  of  work  already 
projected,  it  may  he  roughly  estimated  that  the  completion  of  the 
works  above  destTil)ed  upon  the  Ohio  and  its  tributaries  will  cost  from 
$(55,000,000  to  $75,<H)0,m)0,  and  that  the  oi)eration  and  care  of  the 
works  will  suljsequentlv  cost  about  lf2,CMK),(K)0  annually. 

Available  depths  in  t1ie  Ohio  River  above  and  })elow  the  mouth  of 
the  Wabiish  are  less  than  6  feet  for  large  portions  of  the  vear.  Work 
upon  a  6-foot  slack  water  system  is  progressing  from  Pittsburg  to  a 
point  near  the  Ohio-Indiana  })oundary  line.  Whether  the  project  depth 
m  the  Ohio  will  }h5  increased  to  1)  feet,  and  whether  the  entire  river 
will  l)e  slack-watered,  are  (juestions  which  can  not  now  be  answered. 
But  if  these  matters  are  determined  affirmativelv,  it  is  o})vious  that 
they  bear  upon  the  proposed  improvement  of  tlu»  Wabash  in  several 
ways.  The  complete  canalization  of  the  Ohio  to  5)  feet  might  well  \ye 
expected  to  cost  from  $70,0()0,(MK)  to  *SO,CK)0,CKM),and  the  undertaking 
of  this  work  would  Un\d  to  jxistpone  the  undertaking  of  subsidiar3' 

Eroiects.  It  would  l)e  l)ut  logiail,  if  it  l)e  determined  to  improve  the 
^hio  throughout,  that  this  river,  l>eing  the  trunk,  should  l>e  completed 
before  Wi)rk  is  begun  on  tributaries  other  than  those  now  approaching 
completion,  or  at  least  approaching  a  useful  state.  Wlu»n  the  improve- 
ment of  the  Wabash  is  undertaken,  as  it  probably  will  lie  at  some 
future  time,  the  work  can  \h}  made  to  conform  to  tin*  conditions  then 
prevailing  in  the  Ohio  River. 

In  the  opinion  of  the  lk)ard,  it  is  not  advisable  at  the  present  time  to 
undertake  the  further  improvement  of  Wal)ash  River  below  Vin- 
cennes. 


Respei'tfull}'  submitted. 


Brig.  (ten.  A.  Mackknzie, 

(^hief  iff  KnghwerK^  U,  S,  A. 


A.  M.  Miller, 

Lieut.  (^oL ,  O^rjM  of  Engineers. 

R.  L.  HoxiE, 
Majm\  (  hrpt*  of  EngineiTH. 

H.  C.  Newcomer, 
Captain^  C<yrpf<  of  Engineers. 

W.   V.  JUDfiON, 

Captain^  Corps  of  Emjhieers, 


APPENDIX  I  I . 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 


REPORT  OF  CAPT.  CHAS,  L,  POTTER,  CORPS  OF  EXO INFERS,  OFFICER 
IX  ClIARdE,  FOR  THE  FISCAL  YEAR  EXDIXd  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATIXG  TO  THE  WORKS. 


IMPBOVSMENTB. 


1.  Harbor  at  Grand  Marais,  Minnesota. 

2.  HarlK>r  at  Ai^te  Bay,  Minnesota. 

3.  Harl)or  at  Duluth,  Minneeotaf  and 

Supt»rior,  Wist^onwn. 

4.  Harl>or  at  Port  Wing,  WisconHin. 

5.  Hurbor  at  Ashland,  Wisconsin. 

6.  Harlmr  at  Ontona^n,  Michigan. 

7.  Waterway  from   Keweenaw  Bay  to 

Lake  Superior,  Michigan. 


8.  Harbor  at  Marquette,  Michigan. 

9.  Harbor  of    refugi*,  Man|uett<»   Bay, 

Michigan. 

10.  Harbor  of  refuge,  at  Grand  Marais, 

Michigan. 

11.  Removing  sunken   vessels  or    craft 

olwtructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SrRVBY. 


12.  Grand  Marais  Harbor,  Minnesota.  15.  Bav  at  mouth  of  Split  Rcvk  River, 

13.  Munpiettc  HarlM)r,  Michigan.  >finncs()tii. 

14.  Ontonagtm  HarlM)r,  Mi<'higan.  10.  St.  I^ouIh  River,  MinncHf»ta. 


United  States  Engineer  Office, 

Duhitli,  Mhm.,  July  ^.7,  190i. 

General:  In  compliance  with  General  Orders,  No.  3,  War  Depart- 
ment, Office  of  the  Cliief  of  F^n^inei»rs,  Washinfafton,  April  25,  19(>4, 1 
have  the  honor  to  transmit  herewith  my  annual  report  of  the  works 

under  my  charge  in  the  Duluth,  Minn.,  district. 

*     *  *  *  *  *  *  • 

Very  respectfully, 

('HAS.  L.  Potter, 
Citpta hi ,  (,  hrpH  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engine4*rH^  U,  S.  A, 


III. 
IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNR«^OTA. 

The  object  of  the  improvement  is  to  pn)vide  a  harlK)r  for  puri)ose8 
of  refuge  and  for  commerce. 

For  a  description  of  the  harlH)r  and  of  oi)e rations  prior  to  June  80, 

.    274:5 
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1903,  see  Report  of  the  Chief  of  Engineers,  United  States  Army,  for 
the  respective'  years.  A  small  map  of  the  harbor  accompanies  the 
report  for  1903. 

The  work  done  at  this  harbor  during  the  past  fiscal  year  consisted  of 
repairs  to  the  deck  of  the  east  breakwater,  necessitated  by  a  south- 
west gale  which  occurred  September  12-13,  1903.  This  gale  was  the 
most  severe  one  in  the  recollection  of  the  inhabitants.  It  destroyed 
the  deck  plank  from  an  area  of  about  30  by  70  feet  and  washed  out  12 
or  15  cords  of  rock  filling.  The  plank  was  3  inches  thick,  old  and 
considerably  decayed.  Repairs  were  made  in  October,  1903.  The 
westerly  168  linear  feet  of  the  breakwater  was  relaid  with  heavier 
plank,  6  inches  thick,  and  17  cords  of  rock  were  placed  in  the  pier. 
The  cost  of  these  repairs  was  about  $1,168. 

The  available  balance  and  additional  appropriation  recommended 
will  be  applied  to  the  maintenance  of  the  work. 

The  village  of  Grand  Marais  has,  during  the  last  two  or  three  years, 
experienced  a  marked  increase  in  population  and  general  business,  as 
evidenced  by  the  construction  of  a  new  hotel,  several  stores,  a  bank, 
a  new  school  building,  church,  many  residences,  and  during  the  past 
winter  and  spring  a  sawmill  has  been  built  on  the  west  shore  of  the 
harbor. 

For  the  results  of  a  preliminary  survey  of  this  harbor  "with  a  view 
to  ascertaining  the  necessity  of  making  any  change  in  or  addition  to 
the  east  pier"  see  House  Document  No.  213,  Fifty-eightb  Cougr^iw, 
second  session;  also  the  current  summary. 

Money  statement, 

July  1,  1903,  balance  unexpended $2,056.07 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1,739.66 


July  1,  1904,  balance  unexpended 


316.41 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1904 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 4, 
1897,  and  of  section  7  of  the  river  and  harbor  ac^t  of  1899. 


ABSTRACT  OF  APPROPRIATIONS  FOR  IMPROVING   HARBOR  AT  GRAND   MARAIS,  MINN. 


By  act  of  Congress — 

Approved  March  1,  1879...  $10,000 

Approved  June  14, 1880 10, 000 

Approved  March  3,  1881 ...  20, 000 

Passed  AuffiLst  2, 1882 20,000 

Approved  July  5,  1884 10, 000 

Approved  August  5,  1886  . .  10, 000 

Passed  Acuust  11, 1888 15,000 

Approyed8eptemberl9,1890    22,350 


By  act  of  Congress— 

Approved  July  13,  1892 $10,000 

Of  August  18,  1894 3,000 

June  3, 1896 3, 000 

March  3,  1899 30,000 

Approved  June  13, 1902 2, 000 

Total 165,350 
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COMMERCIAL  RTATIOTICS. 

Arrivals  and  clearanttn  of  vesseU  at  (intmi  Sfar<u»y  Minn.^  for  calendar  year  liH)S. 


IHwiiniAtUtn. 


ArrivalM.    riearauiVM.     Total. 


Ooantwiae 

275 
255 

275 
255 

5r)0 

Fbreign 

510 

Total 

530 

530 

1.060 

Estimated  net  registered  tonnage,  371,000. 


Receipts: . 

Meats 

Flour  and  mill  stuff 

Grain 

Coal 


Freight  received  and  sliipped^  190S. 
[In  tons  of  2.000  poundM.] 


Miscellaneous  merchandise 

Lumber,  brick,  and  jttbtngles 

Live  stock  . . . , 

Engine^  ttkill  machinery,  and  iron 

Total 


88 

1,011 

334 

55 

1,073 

1,542 

60 

169 


4,332 


Sliipmcnts: 

Railroad  tit»8  and  t«  I*  irraph  poles 27, 792 

Lumber  and  Mjuarc  t IiiiIht 7(W 

Mi8(*ellaneous  merchandise 391 

Fish 77 


Pulp  wood 


1,900 


Total 30,923 


Logs,  10,000,000  feet  B.  M.  (towed). 
Passengers: 

Arriving number. .        1 ,  315 

Deiwrting ' do 1, 315 

Total do 2,630 

Total  reivipts  and  nhipments tons  of  2,000  pounds. .      35, 255 

Valuation  of  rc(*eipts  and  shipments $732, 137 

There  are  no  new  lines  of  transportation. 


I  I  2. 


IMPROVEMENT  OF  HARBOR  AT  AGATE  BAY,  MINNESOTA. 

For  a  detailed  description  of  this  harbor  see  pagers  2824-2825, 
Api)endix  K  K,  Rei)ort  of  the  Chief  of  Engineers,  United  Staters 
Army,  1901,  and  earlier  report^. 

No  work  was  done  at  this  harbor  by  the  United  States  during  the 
fiscal  vear  ending  June  30,  1904. 

In  tlie  matter  of  the  suit  brought  bv  the  United  iStates  attorney  for 
the  district  of  Minnesota  in  the  United  States  district  court  against  the 
Davidson  Steamship  Com[>any  for  damages  to  the  east  breakwater, 
caused  by  the  steamer  Sktmanaoah  in  July.  1901,  the  first  trial  resulted 
in  a  verdict  in  favor  of  the  United  States  tor  the  full  amount  claimed. 
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On  an  appeal  taken  hy  the  defendant  a  new  trial  was  had  in  October, 
1902,  which  resulted  in  disagreement  of  the  jin\v.  A  third  trial  was 
held  at  the  United  Stiiles  district  court,  Minnesotii  district,  fifth  divi- 
sion, in  Dulutii,  October  "21-27,  H^OS,  and  resulted  in  a  verdict  I)}'  the 
jury  of  Jfl,()00  in  favor  of  the  United  States. 

There  was  no  (juestion  as  to  the  amount  of  damages  sustained,  which 
was  $4,012.50,  and  the  small  sum  awarded  seemed  to  be  simply  a  com- 
promise as  a  last  resort  after  the  jury  had  been  out  sixty-three  hours 
without  agreement. 

The  above  award  is  considered  insufficient  and  unsatisfactory  on  the 
part  of  the  United  States,  and  a  fourth  trial  will  be  held,  the  hearing 
of  which  is  set  for  Julv,  1904. 

The  available  balance,  together  with  the  appropriation  recom- 
mended, wmII  be  expended  in  repairs  to  the  breakwaters  . and  for 
maintenance. 

Money  cdnUment, 

July  1,  190.3,  balance  unexpende<l o$2, 116. 13 

June  Ji(),  1904,  amount  exj)en(led  during  liscal  year,  for  maintenance  of 
improvement 257. 50 

July  1,  1904,  l^alanc^  unexy)ende<l .^ 


Amount  that  can  1k»  profitably  expended  in  fiscal  year  ending?  June  '^, 
1906,  for  maintenance  of  improvement,  in  addhi(»n  to  the  balance 
unexpended  July  1,  1904 5,  (XX).  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OP   APPROPRIATIONH   FOR    IMPROVING    HARBOR  AT  AGATE  BAY,  MINNBS80TA. 


Bv  act  of  Conprress — 

Api)rovedAugust5,1886.  $22,500.00 

Passe<l  August  11 ,  1888. .  15, 000. 00 
Approvt^l  September  19, 

1890 25,000.00 

Approved  Julv  13,  1892 .  30, 000. 00 

Of  August  18,  '1894 30, 000. 00 


By  act  of  Conjjress — 

PasstHl  June  3,  1896 $50, 000.  (X) 

Approved  March  3, 1899.  71,  708.  (X) 

Approve<l  June  13,  1902.  2,  (HX).  (X) 

Miscellaneous (W).  19 


Total 246,274.19 


(XmMBRCIAL  STATISTICS. 


iStatemeiit  of  vessels  arrinng  and  drpartim/  at  Agate  Haify  Minm'sota,  for  the  ralend/ir  year 

'  J90S. 

Steam 2,  728 

Sail  or  tow ()32 


Total ; 3,3(>0 


Estimated  tonnage 10, 080,  (XK) 

Decrease 906,  (KK) 

Heceipt:*  and  shipments  for  1903. 

Tons. 

Ore  shipjXHl 5,  735, 1.35 

Other  freight  received  and  shipixMl 251 ,  6lM 


Total 5, 986,  759 


"  Differeiu*e  of  $66.19  is  amount  deiK)sitcd  by  I'nited  States  attoriicv  in  1901,  account 
damages  t<i  breakwater  by  steamer  1  itluntecr,  not  heretofore  credited. 
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Beginning  with  1900,  amount  of  iron  ore  is  stated  in  tons  of  2,000  ponnds;  previous 
to  that  date  in  ffross  tons.    All  other  tons  are  of  2,000  pounds. 

Estimated  value  of  freight  received  and  Hhip[>ed,  1903,  $15,042,922. 

There  were  no  new  lines  of  transportation  established  last  year,  but  several  new 
boats  were  added  to  the  old  lines. 


I  I  3. 

IMPROVEMENT  OF  HARBOR  AT  DULUTH,  MINNESOTA,  AND  SUPERIOR, 

WISCONSIN. 

For  a  history  of  this  harbor  and  the  Government  improvements  see 
Report  of  the  Chief  of  Engineers,  United  States  Army,  1901,  Appen- 
dix K  K,  page  2828.  A  detailed  description  of  the  condition  of  cnan- 
nels  and  other  improvements  is  given  in  Bulletin  No.  14,  issued  April 

15,  19u4,  from  the  o&ve  of  the  Sur\"ey  of  Northern  and  Northwestern 
Lakes,  pages  41-50. 

Some  shoaling  having  occurred  in  the  Supeiior  Harbor  Basin  and 
Superior  Front  channel,  caused  by  deposits  from  the  Nomadji  River, 
ana  some  at  the  outer  end  of  tHe  Superior  entry,  the  same  is  now 
being  removed  under  contract  by  the  Lake  Supenor  Contracting  and 
Dredging  Company,  at  the  price  of  12^  cents  per  yard.  Work  on  this 
oontmct  commenced  May  25,  11>04,  and  24,050  5'ards  were  dredged 
up  to  June  30,  1904.  Total  amount  to  be  dredged  is  about  80,000 
yards. 

DULUTH   SHIP  CANAL. 

The  wiring  of  the  new  concrete  piers  for  electric  lights  was  done 
in  May  and  June,  11K)4,  by  the  Crowley  Electric  Conipany,  under 
contract,  after  due  advertisement,  at  a  cost  of  $1,000.  The  cast-iron 
lamp-posts,  67  in  number,  and  the  semiopacjue  glol>es  were  furnished 
by  the  Government  The  contractor  furnished  the  lamps,  wires,  and 
all  other  fixtures.  There  are  two  globes  to  each  lamp-post,  and  two 
24-candlepower  incandescent  lamps  within  each  globe,  or  268  lamps 
in  all. 

By  agreement  the  city  of  Duluth  furnishes  the  electric  current  for 
these  lights.  The  lights  will  be  turned  on  July  2,  1904,  for  the  first 
time.  Thev  are  very  ornamental  and  add  to  the  attractiveness  of  the 
piers  and  adjoining  grounds. 

The  city  of  Dulutn  is  aliout  to  erect  a  suspended-car  transfer,  or 
aerial  ferry,  across  the  Duluth  Ship  Canal  in  accordance  with  the 
revocal>le  license  granted  by  the  Secretary  of  War,  dated  Septemlier  6, 
15K»i,  and  an  act  of  Congress  approved  Fel>ruary  7,  1902.  The  foun- 
dations were  built  in  1901-2,  but  nothing  further  was  done  at  that  time 
on  account  of  failing  contractors.  Another  contract  has  since  l>een 
entered  into,  tliis  time  by  the  city  of  Duluth  and  the  Modern  Steel 
Construction  Compan}\  of  Waukesha,  Wis.,  dated  on  or  about  March 

16,  1904,  under  which  the  shop  work  has  been  in  progrt»ss  for  the  last 
few  months. 

Under  this  contract  the  company  is  to  complete  the  }>ridge  by  Novem- 
ber 1,  1904,  and  has  given  Iwnds  in  the  sum  of  $10<>,000  for  the 
performance  of  its  provisions.  The  construction  will  1x5  under  the 
supervision  of  this  omco,  as  far  as  relates  to  Government  re(|uiroments. 
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tJiat  of  the  Duluth  Ship  Canal.     The  estimated  cost  of  reconstruction 
t^25,000. 

Briefly  described,  a  trench  21  feet  deep  will  be  dredged  for  the 
.  Undation  and  bearing  piles  driven  into  the  sand  bottom  to  a  depth 
i  16  feet  with  the  aid  of  a  water  jet.     The  piles  will  l>e  s*awed  off  18 
below  low-water  datum  and  3  feet  above  the  bottom  of  the  trench. 
e  average  load  on  a  pile  in  the  largest  section  will  be  33  tons,  and 
!^ome  less  m  the  other  sections. 

The  substructure  will  consist  of  concrete  monolithic  blocks,  built  in 

K>lace  in  subaqueous  molds.     Alternate  or  '^isolated''  blocks  are  first 

Ibuilt,  each  1(5  feet  long,  and  with  spaces  of  16  feet  left  vacant  for  the 

JLntermediate  blocks.    The  width  of  these  blocks  will  be  increased  from 

^one  division  or  *^  section  "to  another,  proceeding  toward  the  lake, 

'fchere  being  four  different  cross  sections.     The  number  of  yards  of 

43oncrete  in  one  monolithic  block  is  75,  148,  11>4,  and  458  in  the  respec- 

'tive  sections.     The  mold  for  an  isolated  block  consists  of  four  sides, 

detachable,  assembled  and  coupled  together  ashore,  and  transported 

mnd  placed  in  position  by  means  of  a  large  self-propelling  traveler 

equipped  with  steam  power  and  four  sets  of  hoisting  tackle,  one  set 

for  each  corner  of  a  mold,  acting  independently  or  synchronously,  as 

desired.     A  mold  for  an  intermediate  block  consists  of  two  sides, 

which  are  clamiK»d  to  the  adjoining  isolated  blocks  (previously  built), 

the  lattt»r  thus  forming  the  ends  of  the  mold. 

The  sides  of  a  mold,  either  isolated  or  intermediate,  are  connected 
up,  before  placing  in  the  wat4»r,  with  automatic,  detachable  fasten- 
ings, such  that  after  the  concrete  has  sufficiently  hardened  the  sides 
are  released  by  an  operation  performed  above  water,  and  removed  one 
by  one  with  the  aid  of  the  same  mold  traveler.  The  services  of  a 
diver  are  not  required  at  any  time. 

The  superstructure  will  form  a  separate  construction,  and  will  also 
consist  or  concrete  Imilt  in  place,  in  removably  molds,  superimposed 
on  the  substructure. 

Attention  is  invited  to  the  accom|)anying  report*"  of  Mr.  Clarence 
Coleman,  assistant  engineer  in  charge  of  the  Superior  entry  work,  with 
19  sheets  of  plans,  and  also  a  set  of  photographic  views  showing  the 
work  in  progress  of  construction.  Mr.  Coleman's  report,  with  the 
plans  and  views,  gives  a  full  and  clear  description  of  this  work,  the 
magnitude  of  which  and  the  novelty  in  design  and  method  of  con- 
struction will  insure  general  interest  among  the  engineering  profession 
at  large. 

The  work  during  the  season  of  1903  and  the  following  winter  was 
mostly  preparatory  to  the  main  work  of  laying  concrete.  The  results 
accomplished  up  to  June  30,  1903,  are  stated  in  the  Report  of  the 
Chief  of  Engineers,  United  States  Army,  1903,  Appendix  K  K,  page 
1797. 

During  the  past  fiscal  year  the  dredging  of  the  trench  for  the  west- 
erly half  of  the  south  pier  was  completed;  the  bearing  piles  for  same 
were  driven  and  sawed  off;  8,069.5  cubic  yards  of  gravel  for  concrete 
were  delivered  in  the  stock  pile,  at  $1.08i;  and  9,971  barrels  of  Port- 
land cement,  at  a  net  cost  of  iJl.T7.  Piles,  timber,  lumber,  iron,  and 
steel  were  purchased,  and  there  were  constructed  trestles,  3  miles  of 
track,  molas,  a  mold  traveler  with  31-foot  gauge,  material  bins  and 

o  Printed  in  Appendix  A  A  A  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904,  page  3779. 
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shedH,  staging  for  concrete  mixer,  incline  trestles  for  handling  mate- 
rials, a  10-ton  derrick  with  60-foot  boom  used  in  assembling  molds,  a 
floating  pile  driver,  a  steam  pump  for  excavating  sand  from  the  pier 
trench,  a  steam  derrick  on  a  scow,  and  12  buckets  for  depositing  con- 
crete in  water. 

A  cubical  concrete  mixer  was  purchased,  20  cars  for  transporting 
concrete  and  materials,  2  small  locomotives  of  special  design,  and 
2  steel  travelers  of  special  design  for  handling  concrete  buckets,  self- 
propelled  on  a  track  of  14-foot  gauge. 

Ine  laying  of  concrete  commenced  May  20,  1904.  At  the  close  of 
the  fiscal  3'ear  33  subaqueous  monolithic  blocks  had  teen  built,  requir- 
ing 5,058  cubic  3'ards  of  concrete  in  place.  Sixty-five  hundred  and 
thirty -two  barrels  of  cement  were  used. 

Mr.  Coleman  says: 

It  is  very  )^ratifving  U^  be  able  to  report  that  the  entire  plant  for  p<»rforming  this 
work  luLs  at  this  (late  Iwen  proved  in  actual  practice,  and  notwithstanding  much  of 
it  is  of  entirely  original  an(i  novel  design,  it  has  worke<l  in  a  most  satisfactory  man- 
ner. The  question  of  handling,  placing,  and  removing  the  large  subaqueous  molds 
withotit  the  aid  of  submarine  divers  has  been  most  satisfactorily  solveil  by  the  spe- 
cial devices  designed  for  accomplishing  the  work. 

A  careful  analysis  of  the  cost  of  the  concrete  in  place  is  given  by 
Mr.  Coleman,  based  on  the  actual  operations  and  results  of  a  certain 
typical  week'^s  work,  taken  after  the  machinery'  had  l)een  tested  for 
about  three  weeks  and  put  in  fairly  good  condition.  The  output  for 
that  week  was  1,383  yards,  and  it  is  shown  that  the  cost  per  cubic 
yard  in  place  was,  for  labor  (including  administration),  fuel,  oil,  and 
waste,  $0.5861;  for  materials  (gravel,  sand,  and  cement),  $3.2166;  and 
for  plant,  based  on  the  assumption  that  it  would  be  used  for  the  entire 
work,  and  with  the  liberal  allowance  of  80  per  cent  for  depreciation, 
$0.8400,  making  a  total  cost  of  $^.6427  per  cubic  yard  in  place.  The 
sand  cost  nothing,  as  it  had  been  deposited  by  a  feydraulic  dredge  in 
the  course  of  previous  harbor  improvements. 

Bids  for  doing  this  work  by  contract  had  previouslv  been  received 
and  rejected.  The  lowest  was  for  $7.44  per  yard  in  place,  the  United 
States  to  furnish  the  cement  and  sand  and  facilities  for  storage  of 
cement,  including  a  warehouse,  wharf,  and  slip.  Adding  the  actual 
cost  of  these  to  the  price  bid  would  bring  the  latter  up  to  $9.7747,  or 
more  than  twice  the  cost  as  now  being  done  by  hired  labor.  The  (lov- 
ernment  also  pays  for  eight  hours'  labor  tne  same  as  a  contractor 
usually  pays  for  ten  hours,  which,  if  taken  into  account,  would 
increase  the  above  difference. 

LAKE  COMMERCE. 

The  system  of  vessel  reports  which  was  inaugurated  in  1895  has 
been  kept  up,  and  the  commercial  statistics  accompany  this  report. 
These  are  as  accurate  as  is  practically  possible  to  make  them,  being 
compiled  from  the  individual  reports  of  each  trip  of  every  vessel,  in 
or  out,  made  directly  to  this  office. 

Tho^e  data  are  considered  of  much  value  b}'  the  public,  as  evidenced 
by  the  groat  demand  upon  this  office  for  copies  from  railroad  corpo- 
rations, vessel  agencies,  commercial  organizations,  publishers  of  trade 
and  tec^hnical  journals,  and  othei's,  a  demand  which  is  increasing 
yearlv.  The  reports  are  mimeographed  in  this  office  for  gratuitous 
distri'bution. 
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Fifty-two  per  cent  of  the  freight  pavssing  the  Sault  locks  in  1903 
was  for  Duluth-Superior  harlwr. 

NEED  OF  A    HARBOR   PATROL. 

This  harbor  is  now  so  hirge,  with  its  4i>  miles  of  established  harbor 
frontage  and  17  miles  of  improved  !2o-foot  ehannels,  and  its  commer- 
cial business  so  grejit,  moving  ISjMKKOOO  tons  of  freight  in  the  last 
season,  that  it  is  found  impossible  to  prevent  obstructions  and  enforce; 
recitations  without  special  supervision. 

For  example,  the  rules  prescribed  by  the  SiM'retiirv  of  War  limit 
the  size  of  rafts  brought  through  the  entmnces  an^  channels,  but 
there  is  sometimes  a  dis|K)siti()n  on  the  part  of  those- in  charge  of  the 
rafts  to  disregard  these  rules,  and  it  is  nard  to  enforce  their  observ- 
ance with  the  means  now  at  hand  without  resort  to  prosecution,  which 
is  unsatisfactory,  and  generally  fails  to  accomplisli  the  purpose  for 
which  intended. 

There  is  a  United  States  watchman  at  the  Duluth  Canal  who  reports 
such  violations,  and  he  can  do  no  more.  He  can  not  tell  with  certainty 
whether  an  approaching  raft  is  too  large  until  it  enters  b<»tween  the 
piers,  and  then  it  is  too  late  to  stop  it.  What  is  needed  in  such  a  case 
IS  a  tug,  with  a  Tnited  Sbites  otlicial  and  assistants  aboard,  to  run  out 
into  the  lake  and  meet  the  nift,  measure  its  size,  and,  if  found  too 
large,  re<juire  the  towing  crew  to  either  reduce  the  size  of  the  iiift  or 
bring  it  in  through  the  other  entrance. 

The  pai*sage  of  rafts  through  the  harbor  also  requires  watching  to 
see  that  the  channels  are  not  blocked  and  vessels  delayed.  There  has 
lK*en  an  avenige  of  103,(M)0,(X)()  feet  of  logs  brought  into  this  harbor 
annually^  in  rafts,  during  the  last  three  years. 

There  is  more  or  l<\ss  private  dn^dging  in  progress  each  season  in 
this  harbor,  and  some  of  the  dredge  men  are  apt  to  dump  improj)erly, 
if  not  wat^'hed,  in  or  near  channels,  to  save  the  time  and  cost  of  towing 
to  the  regular  dun) ping  grounds. 

Kefase  is  liable  to  be  deposited  in  channels,  and  ashes  thrown  out 
or  pump<'d  out  of  vessels  into  channels. 

Kncroachments  on  public  channels  by  private  persons,  or  corpora- 
tions, building  wharves  Iwyond  the  esUiblished  harlM)r  lines  recjuire 
attention  and  checking. 

Channels  need  to  lie  examined  from  time  to  time,  particularly  after 
floods,  to  discover  shoals  and  bars  which  would  obstruct  navigation. 

Vessels  sometimes  anchor  in  basins  or  channels  in  such  a  way  as  to 
obstruct  the  passage  of  other  vessels,  or  take  up  too  much  anchorage 
spa<*e. 

It  is  evident  that  the  prevention  of  obstructions  and  violations  of 
niles  can  liest  l)e  effected  by  the  employment  of  special  inspectors, 
erajx)wered  to  arrest  offenders,  and  provided  with  a  steam  tug  and 
crew  of  men. 

The  necessity  of  a  certain  amount  ot  dredginc:  annually  in  order  to 
maintain  the  channels  of  this  harbor,  which  have  been  completed 
ac<"ording  to  the  approved  project,  has  been  stated  in  the  Report  of  the 
Chief  of  Engineers,  Tnited  States  Army,  11)01,  Appendix  K  K,  p.  2821). 

It  is  believed  that  it  would  be  wise  to  provide  for  the  current  needs 
of  this  harbor — that  isi^  for  maintenance  of  Government  improvements, 
prevention  of  willful  obstructions  and  violations  of  rules,  and  for  the 
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collection  of  statistics  of  the  lake  commerce  of  this  port — by  a  Con- 
gressional enactment  authorizing  allotments  for  this  pui'pose  to  be 
paid  from  some  permanent  fund  upon  annual  estimates  made  by  the 
engineer  oflScer  m  charge  of  the  district,  or  by  an  item  in  an  annual 
appropriation  bill,  as  the  needs  for  the  maintenance  of  the  harbor  are 
too  great  to  depend  upon  the  uncertainty  of  river  and  harbor  bills. 
An  approximate  estimate  of  cost  would  be  as  follows: 

Tu^hire $6,000 

(1  inspector,  2  deputy  inspectors,  2  watchmen  (at  entrances) 1  «  qqq 

m  laborers  ( for  sounding  through  ice) /    ' 

Dredging  to  remove  shoals,  from  $10,000  to  $30,000,  depending  on  the  occur- 
rence of  floods,  say 20, 0(X) 

2  vessel  recorders  ^at  entrances) 1 

1  vessel  recorder  ( m  oflice) '  3, 000 

Printing  blanks,  etc J 

iffice  expenses 5, 000 

Miscellaneous  expenses,  labor,  material,  etc 5, 000 

Total 45,000 

After  completion  of  work  at  Superior  Entry  a  Government  tug  will 
be  available  for  this  work. 

NEMADJI   RIVER  BRIDGE. 

Reconstruction  of  the  Northern  Pacific  Kailroad  bridge  across  the 
Nemadji  River,  in  the  city  of  Superior,  Wis.,  has  been  in  progress 
since  its  commencement  in  Deceniber,  1903,  in  accordance  with  plans 
approved  by  the  Secretary  of  War,  under  date  of  July  16, 1903,  which 
provide  for  a  steel  draw  span  with  two  clear  openings  of  65  feet  each. 

This  structure  is  to  take  the  place  of  a  combination  draw  span  of  a 
total  length  of  about  230  feet,  and  with  two  clear  openings  of  about  97 
feet  each,  which  is  of  insufficient  strength  to  carry  the  new  rolling 
stock  which  is  proposed  to  be  used. 

Work  on  this  reconstruction,  which  has  been  under  the  supervision 
of  this  office,  was  nearly  completed  at  the  close  of  the  fiscal  year. 

MAGNETIC. 

Accompanying  herewith  is  the  final  report^  of  Mr.  J.  H.  Darling, 
United  States  assistant  engineer,  on  observations  fo/  determining 
variation  of  the  compass  over  the  portion  of  Lake  Superior  lying 
westerly  of  the  Apostle  Islands,  which  were  made  in  tha  fall  of  1902 
and  spring  of  1903,  and  mention  of  which  was  made  in  the  Report  of 
the  Chief  of  Engineers,  1903,  Appendix  K  K,  page  1799.  The  prin- 
cipal results  of  this  work  have  been  printed  in  Bulletins  Nos.  13  and 
14,  issued  by  the  Survey  of  Northern  and  Northwestern  Lakes,  for  the 
use  of  navigators.  The  present  report,  dated  March  31, 1904,  describes 
in  detail  the  methods  of  observation  and  reduction,  and  will  be  of 
interest  to  investigators  of  magnetism  in  its  relation  to  the  mariner's 
compass,  and  of  disturbances  of  the  compass  caused  by  local  attraction 
originating  in  deposits  of  magnetic  ore.  The  report  is  accompanied 
by  maps,  diagrams,  and  tabulated  observations.  The  chart  of  vari- 
ations, marked  sheet  I,  should  be  of  practical  use  to  all  navigators  who 

a  Printed  in  Appendix  E  E  £  of  the  Annual  report  of  the  Chief  of  Engineers  for 
1904,  page  4133. 
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visit  the  head  of  the  lakes,  and  similar  observations  might  well  be 
extended  over  the  remaining  portions  of  Lake  Superior,  a  lake  which, 
along  its  northerly  shores,  is  much  subject  to  local  attraction. 

(This  report  was  sent  to  the  Chief  of  Enj?ineers,  through  the  division 
engineer,  with  my  letter  dated  April  7,  1904,  and  attention  is  respect- 
fully invited  to  paragraph  7  of  said  letter.) 

Money  statement, 

July  1,  1903,  balance  unexpended fl$416,936.2I 

June  2)0,  19(M,  amount  expended  during  fiscal  year: 

For  workH  of  improvement $151, 060. 48 

For  maintenance  of  improvement 25, 000. 00 

176, 060. 48 


July  1,  1904,  balance  unexpended 240,874.73 

July  1,  MKH.  outManding  liabilities 8,000.00 

July  1,  1904,  balance  available 232,874.73 

July  1 ,  1904,  amount  covered  by  uncompleted  contnu^ts 174, 500. 00 


Amount  (estimated )  reouired  for  completion  of  existing  project 520, 000. 00 

imount  that  imn  be  prontablv  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  baumce  unexpended  July  1,  1904: 


For  works  of  improvement $520, 000. 00 

For  maintenance  of  improvement b  150, 000. 00 

670, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABOTRACT  or    APPBOPRIATION8    FOR   IMPR0VIN(»    HARBOR  AT  DCJLUTH,    MINN.,    AND 

SCPERIOR,  WIS. 

By  act  of  Con^SB  of  June  3,  1896 $50,000.00 

Bv  sundry  civil  act  of — 

June4,  1897 437,500.00 

July  1,1898 770,138.00 

March  3,  1899 300,000.00 

Junes,  1900 793,187.50 

March  3,  1901 320,000.00 

June  28,  1902 459,727.50 

Act  aimroved  June  13,  1902 200,000.00 

Miscellaneous  receipts 667. 50 

Total 3,331,220.50 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
expended  sinn*  June  30,  1896.  The  amount  expended  under  the  different  classes  of 
work  includes  the  cost  of  soundings,  superintendence,  buoying,  and  (contingencies: 

Dredging $2,123,833.71 

LhiluU)  Canal  piers 650,000.00 

Wisconsin  Entry  piers 209,950.87 

Purchase  of  land 106,561.19 

ToUl 3,090,345.77 

<*  Differen<*e  of  $117.50  was  amount  deposited  in  January  and  Februar>',  1899, 
acommt,  damages  by  vessels  an<l  not  heretofore  credited, 
fr  For  dredging  plant  (additional). 

MNO  1904 173 


2754   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

AB8TRAIT  OF   APPROPRIATIONS   FOR   IMPROVING    HARBOR   AT   DULUTH,  MINN. 

Bv  act  of  Congrew  approveil — 

Man»h3,  1871 160,000.00 

June  10,  1872 60,000.00 

Allotteii  fixnn  art  i>a.<9e<l  Man^h  3,  1S73 36,049.20 

Bv  act  of  Conprot«  ai>proveil — 

June  2:^,  1874 10,000.00 

Man'h3,  1875 35,000.<x> 

August  14,  187(> 15,000.  (H) 

Junel8,  lv^78 30,00l>.CH> 

Man'h3,  1879 25.000.00 

June  14,  1880 25,0(K>.(>0 

Man»h3.  1881 40,000.tl0 

By  act  of  Tongress  jvasseil  Augusit  2,  1882 45,00u.tJ0 

Bv  art  of  Congress?  appn»veil — 

Julv5,  1884 45.00«».U» 

August  5,  18i^i 56.250.lX) 

By  act  of  Congrvss  jia-^M  Auga^t  11,  1888 80.000.00 

Bv  act  of  Congrt'se  ai»pi\>veil — 

J^eptember  19.  1890 100,000.00 

Julv  13,  1892 r25,0lX>.0O 

By  act  of  CongresBof  August  18,  I8iM 75.0tO.00 

Total S52.299.20 

The  following  statement  shows  the  manner  in  which  the  appn»priations  have  been 
exptmileil.  The  amount  ex|^mleil  under  the  different  classe:?  of  work  includes  the 
I'ort  of  soundings,  superiniemleniV.  buoying,  and  contingencies. 

Total  amount  ex|^nde«l  to  June3*\  1897: 

Breakwater $110,000.00 

Dreilcing ^44.638.55 

Canal  pier^,  etc 97,t960.^ 

Total 852.299.30 

Expendeti  prior  to  present  pn>iect: 

Breakwater A 110.000.00 

Canal  piers,  etc 45.698.:{3 

Dredging 122.354.05 

Total 27S,  052.38 

Expende^l  under  the  project  ailopted  in  1881: 

Ouial  pier^etc $51,962.32 

Dredging 522.284.50 

ToUl 574.246.82 

AKTRAi^    OF     APrRl^PRI  \TIO\>     K»«R    INPRfniNi;     HARBl>R     AT     Sl'PKRKkR     ILAT     AXP     ST. 

LOI'IS  BAY.  Wl!<X)NSIX. 

Bv  jk'l  of  Consress!  approver! — 

Mar\*h:^  lvi7 |ia.tXX\i¥> 

.\pril  1«X  18^ 4tV*XV.iX> 

Julv  7.  1870 4a.vW,iX> 

MaK-hS.  1S71 WuiXXv^X* 

June  10.  1S72 SVuiWvu^ 

Alk>tte\l  frv»m  act  appT\»ve«l  March  :?,  1>73 «v.  l**i>.  <^» 

Allotted  from  apprv^priations  for  •'Repair?  of   1 1  arbors  on   Northern 

Lakes" ^4SS.O0 

By  *ct  of  Con^n??*'  appr*  've»i — 

AQgu«:14.  1>7^ *vV*V».vO 

Juiie  In  1S7S S^  \X^\.  00 

Mar^h  :l.  l>7Vi 5.iX\Xi» 

Jux>e  14.  ISh* xi>\\«*> 

Manhll.  !S>1 l\i>V,H^ 

Aoiintjti.  1S>2 4-\C«\Xi^^ 

Juh-.\  1S84 -tX'^XXiXl 

Angoft  5.  lN!6 22.ca\CO 
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By  art  of  CongroflB — 

Ptoeed  A  ugtiBtl  1,1888 * $60,000.00 

Approved  September  19,  1890 65,000.00 

Approved  July  13,  1892 70,000.00 

Of  August  18, 1894 50,000.00 

Total 095,883.80 

Aggregate 4,879,403.50 

EJCPENDITURBH. 

Amount  expended  under  original  project,  adopte<l  in  1867 $258, 000. 00 

Amount  expended  under  project  recommended  by  Board  of  Kngineere 

in  1873 77,513.26 

Amount  expended  under  present  project  to  June  30,  1897 360, 370. 54 

Total 695,883.80 

Tbe  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
ex  [tended.  The  amount  expended  under  the  different  classes  ol  work  includes  the 
ixjot  of  examination,  soundings,  superintendence,  buoying,  and  contingencies. 

Repairs  and  beach  protection $13,233.00 

Construction  and  repair  to  piers 334, 278. 64 

Dredging 348.372.16 

Total 695,883.80 


LIST  OF   EXISTING   COVTRACre. 

Contract  was  entered  into  with  the  Illinois  Steel  (\)mpany,  of  Chicaffo,  111.,  dated 
Januarv  30,  1903,  approved  by  Chief  of  F^ngineers,  Febniary  21,  1903,  for  furnishing 
65,000  barrels  of  Portland  cement  for  Superior  entrv  piers,  south  side,  at  $2.17  per 
barrel,  delivered  in  sacks  (four  sacks  to  the  barrel),  less  10  cents  each  for  sacks 
returned.  Deliverv  to  commence  May  1,  1903,  and  be  c»ompleted  by  September  15, 
19m. 

Contract  was  entered  into  with  George  A.  Wieland,  of  Duluth,  Minn.,  dated  June 
15, 1903,  approved  b^'  Chief  of  Kngineers  July  9, 1903,  for  furnishing  and  delivering  in 
st4>ck  pile  at  Su|)enor  entry,  Wisconsin,  43,000  cubic  yards  of  pebbles  or  gravel  at 
$1.08}  per  cubic  yani.  Delivery  to  commence  July  1,'  1903;  to  continue  at  rate  of 
5/200  cubic  yanls  per  month  during  season  of  navigation,  making  a  total  of  20,800 
cubic  yanls  to  Ihj  <lelivered  during  season  of  1903.  During  season  of  1904  delivery  to 
lie  at  rate  of  5,550  cubi<>  vanls  per  month  until  22,200  <'ubic  yards  have  been  deNvered. 

Contract  wan  entered  into  Manii  28,  1904,  with  I-Ake  Superior  Contracting  and 
I>nNlgingCom|»any,  approve<l  by  Chief  of  Kngineers  April  9, 1904,  for  dredging  al)out 
H0,00(>  cubic  yanls,  m<»n»  or  less,  in  removing  a  shoal  from  Superior  Harl)or  Basin  in 
fn»nt  <»f  the  Seniadji  River,  an<l  some  shoals  from  between  the  Superior  entry  piers. 
Work  to  comiiiem^e  as  scNtn  as  prac^ticable  in  the  spring  of  1904  ana  be  <*omplete<l  by 
July  15,  1904.  Price,  12}  vents  |)er  cubic  yanI,  8c«w  measurement  (Time  limit  for 
completion  was  waived  for  a  reasonable  |)eriod  by  authority  of  the  Chief  of  Rngineers 
July  8,  1904.) 


CX>MMEItCIAL  KTATIsnOB,    DULUTn,    MINN. 

rVi«i;Kir»i/ii>*  utttUmetU  of  arrinUn  and  cUarancen  for  cttlemUir  year»  1902  and  J  90S. 


Year.  Arrivali*.'    i'Jl**^'    '    Total. 


!»'..     4.808  1        4,848'     nH,646 

I'.*:  4,«16  •        4,M3        <•9,6^9 


In(*re«M?ordecn«M> -M8  i        -SOO       -1.013 


Toniui^. 

Avcngre 
tonnage. 

I3.67S.026 
13.927,284 

fcl.75« 

'249.2ftK  .  190 


a  BtMun.  7,439;  acll,  1.207.  b  Exclusive  of  tugs.  «  Steam.  S.4M:  iail.  1,200. 
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(bnnnercefor  the  hettiJ  of  the  fjtikYH  (JhthUh^  Minn,  y  and  Superior ,  H'*>.,  annhined)  for  the 

rttfendar  year  190S. 

[TonH  t>f  2.0U0  poiindH.] 


Keceiptfl. 


TonH. 


ShipmentH. 


Tons. 


Soft  oonl . . 
Hard  <*(ial . 
Umestonc 
Salt 


3,219,675      Inmore 10,387.457 


Machiner>' 

Manufactured  iron 
Oil 


General  merchandise 

Lumber 

Tie«  and  ixwts 

Poles  and  pileit 

Fi«h 

Cement  and  lime 

Building  stone 

Sand  and  gravel 

Pulp  wood 

MinceUaneous 


997,733 

59,973 

57,428 

1,810 

90,056 

20,957 

171,616 

3,793 

11,074 

13,902 

2,039 

40,212 

11,575 

86,887 

261 

879 


Copper 

Flour 

Wheat 

Flax 

Other  grains 

Wool 

Lumber 

Shingles 

Lath 

General  merchandise 
Inm  and  machinery. . 
Miscellaneous 


33,663 

696,769 

779,860 

431,369 

275.363 

7,321 

60K.691 

48,049 

8,759 

45, 171 

1.269 

3,132 


Total I    4,739,865 


Total 


18,226.8.^3 


Total  tons  cargo  entered  and  departed «  17, 966,  718 

Valuation $177,744,956 

Total  arrivals  and  departures 14, 098 

Net  registered  tonnage 23,250,^58 


Steam 
Sail  .. 


\rrirah  and  clearances  of  resseUt  at  Snperiorf  II7j».,  for  190S. 


4,705 
747 


Total 5,452 

Arrivals  and  clearances  (not  including  dump  scows)  which  passed  in  and 

out  of  Wisconsin  entry 2,  XMS 

Average  net  tonnage  of  vessels  ( exclusive  of  tugs) 1, 974 

Net  tonnage,  Wisconsin  entry 4, 077,  i>25 

Ves/^l  refiortfor  Sui)erior  Harbor  ftr  calendar  year  190S. 

KN'TERIN(}. 
[Tons  of  2.000  pounds.] 


Number  which  enten'd  Superior  Harbor  loaded  via  Duluth  Canal ... 

Number  which  entere<l  Superior  HarlM)r  light  via  Duluth  C«nal 

Number  which  came  in  Wisc*on»dn  entry  and  dischargeil  at  Superior. 
Numl)er  whieh-entered  Wisconsin  entr>'  light  or  with  rafts  in  tow  ... 


Total 


I)EPARTIN(J. 


Number  which  took  cargo  fn>m  Superior  and  departed  through 

Duluth  Canal 

Number  which  left  Sui>erior  light  and  departed  through  Duluth 

Canal 

Number  which  loadetl  at  SuiK'rior  and  de[>arted  through  Wisconsin  - 

entry 1. 0«0 

Number  which  left  Superior  light  and  took  cargo  on  at  I)uluth  and  ' 

departtil  via  Duluth  Canal 

Number  which  departed  thn>ugh  WiM-onsln  entry  light  or  with 

Iks ims  in  tow 

Total ♦*2.709       4.813.t295 


Boats. 

Netregij^ 
tercd  ton- 
nage. 

Tons  of 
caxigo. 

1,149 
518 

2,146,846 

1,028,  lU 

253,680 

1,830,877 

4,769,087 

2,075.448 

2«7 
779 

b  466. 020 

2,743 

3.140,468 

1.192,529 
508.207 

2.296..M7 
«2 1,201 
19ti.511 

i.t;9 
lat 

1,828,786 

l.mH) 
aid 

2:w 

<*4,499.9H9 

5.823,7 


a  Does  not  include  81.12r>.000  fei't  B.  M.  of  logs  in  rafts  and  '21.2.V)  linear  feet  of  piles. 
*  These  figures  do  not  include  70.615.000  fwt  t»f  logs  towed  in  thmugh  the  entr>*  by  tugs. 
«  These  figures  do  not  include  79,005  Ums  loaded  at  Duluth. 

<t  These  figures  do  not  include  tugs  which  passed  in  and  out  of  the  entry  with  dump  sci>W8  kx  with 
▼eaels  in  tow. 
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Receipt*  and  nhipinrtih,  by  Uikfy  of  leading  aiiidett  during  the  calnuiar  year  190S   at 

iifuperior  Harbor. 

[Tonfl  of  2,000  pounds.  ]  , 


RecelpUL 


Tona. 


r<ml 2,«S5,478 

Building  Mtone  and  rubble 

Salt 

Manufm'tured  iron  and  machinery. 

Oil  and  mia(*ellan('OUM 

General  men*handi^e 

Ties.  iM)le»,  etc 

Cement.  limeMtone 

8and,  fmvel,  and  lumber 


9.845 

12,601 

51,906 

19,860 

51,208 

16,896 

24.604 

18,063 

Iron  ore 

Copper  

Flour 

Wheat 

Other  grains 

Wool 

Lumber 

Shingles  and  lath  . . . 
Cieneral  merchandise 
Miscellaneous 


Total aS.  140, 463 


TotAl 


4,447.882 

30,963 

356, 450 

474.666 

416,811 

2,996 

56.934 

25,389 

11.146 

548 

5.823,725 


a  Not  including  logs. 


Recapitulation, 


Total  rtH'eipts . . . 
Total  MhipmentM 


Total  receipts  and  shipments 


Freight. 


3,140.468 
5,823,725 


"8,964.188 


Valuation. 


r26.406.660 
63, 718. 778 

90.125,428 


<iNot  including  lugs  rei'eive<l  and  pilcM  Mhippe<). 

I'ftMHenKerB  depart!  n\t 1 ,  (\S& 

I*aH>-t»iiia*r»  amving 1, 846 

Total :J,534 

Iktaded  ftatenient  of  arrival*  and  clearance*  of  irw*7*,  Sujterior^  II'm.,  for  the  calendar 

year  19()S, 


Month. 


April 

May 

June 

July 

AiixuHt 

St'ptemU'r 

t»rtolMT 

NovemlxT 

iHivmber 

Total 2.743 


1 

Arrivwl. 

1 

,  Cleared. 

ToUl. 

Net  regis- 

tere<l 
tonnage. 

148 

ir>5 

313 

633,226 

889 

392 

781 

1,3X5.508 

897 

392 

789 

1.:)01,350 

415 

416 

831 

1.32M.814 

.180 

366 

746 

1.2a'>.166 

3:;5 

332 

667 

1.13X.641 

377 

369 

746 

1,:M(K470 

268 

250 

518 

i.otrj.(W3 

:)4 

27 

61 

i:>7.ok9 

2,709  .        5.452  l      9.5?2.:m 

I  I 


Av«»r«jri*  net  tonnage  i>er  ve»»i»l,  exrltuive  of  tiijp*,  1,1»74. 

i  K  th«»  luiiiilier  of  v(^HM*ls  reiMirtiil  for  MHKi  then'  wen»  4,7(Xt  vt******!?.  The  Hti'anuTH 
wvre  iliviili*(l  a^  follown:  4.524  fm^ht  pn»|H»lierH,  2<>l  {latwenfi^er  ami  fn»i>jlit  coiiihin(>4l, 
1<K»  exeiirHJoii  iMiati*,  and  7(>S  X\\^. 


Statement  of  arrival*  and  clearance*  of  ve*»el9  for  the  year  li*OS. 

Kunibi*r  of  veHnelM 5, 452 

Net  U>niia^^ \K  572,  :«2 
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New  Hnes  of  irantporialian^  DuhUh-Superior,  for  IhefUcal  year  ending  June  SO,  1904. 

Acme  Steamship  Company,  1  steamer,  AuguMhu  B.  Wolvin,  the  largest  vessel  on 
fresh  water,  and  few  purely  freight  vessels  on  the  ocean  are  larger.  Her  length  over 
all  is  560  feet;  beam,  56  feet;  molded  depth,  32  feet  The  hold  is  hopper  shaped, 
409  feet  long,  without  bulkhead  or  division;  43  feet  wide  at  top,  which  is  arcned, 
and  24  feet  at  bottom.  The  cubical  capacity  of  hull  is  about  500,000  cubic  feet. 
Capt  A.  B.  Wolvin,  manager,  Duluth,  Minn. 

The  Globe  Steamship  Company,  steamer  Sahara,  496  feet  long,  ^2  feet  beam,  and 
28  feet  depth.    One  steamer  chartered.    G.  A.  Tomlinson,  manager,  Duluth,  Minn. 

Additiotis  to  existing  lines  during  fiscal  year  ending  June  30,  1904' 

W.  A.  Hawgood  A  Co.,  2  new  steamers. 

Lake  Erie  Iransportation  Company,  2  new  steamers. 

Hutchinson  &  Co;,  1  new  steamer. 

The  Gilchrist  Transportation  Company,  2  new  steamers. 

Seither  Transportation  Company,  1  new  steamer. 

Great  I^kes  and  St.  Lawrence  Transportation  Company,  2  steamers  chartered. 

Western  Transit  Company,  2  new  steamers. 

M.  J.  Cummings,  1  new  steamer. 

DULUTH-SUPSRIOR  HARBOR  FOR  THE  CALENDAR  YEAR  1903. 

Total  vessel  freight  received  and  shipped,  17,966,718  tons  of  2,000  pounds,  valued 
at  $177,744,956. 

Increase  in  freight  tonnage  since  1890,  531  per  cent. 

Increase  in  freight  tonnage  during  past  year,  2.6  per  cent 

It  is  impossible  to  give  precise  figures  of  the  marine  commerce  of  the  principal 
ports  of  the  Unite<l  States  for  comparison  with  Duluth-Superior  Harbor  for  the 
reason  that  at  ocean  ports  of  the  United  States,  as  well  as  oi  foreign  countries,  no 
record  of  domestic  tonnage  is  kept  at  the  custom-houses,  whereas  on  the  Great  Lakes 
a  record  is  kept  of  the  total  marine  commerce,  both  foreign  and  domestic.  In  the 
principal  ocean  ports  of  the  United  States  the  tonnage  of  the  local  and  coastwifie 
(domestic)  marine  commerce  is  several  times  greater  than  that  of  the  foreign. 

Any  comparison,  therefore,  of  the  relative  marine  commerce  of  lake  and  ocean 
ports,  based  solely  upon  custom-house  records  is,  for  the  reason  just  stated,  incorrect 
and  misleading. 

From  the  commercial  statistics  (published  in  the  Report  of  the  Chief  of  Engineers, 
United  States  Army,  for  1903),  furnished  by  boards  of  trade  and  commercial  and 
maritime  exchanges  to  officers  of  the  United  States  Corps  of  Engineers  in  chaiige  of 
improvements  at  the  various  ocean  ports,  it  would  app^r  that,  based  upon  annual 
vessel  freight  receivecl  and  shipped,  the  relative  standing  of  the  principal  ports  of 
the  United  States  is  now  as  follows:  (1)  New  York,  (2)  Philadelphia,  (3)  Duluth- 
Superior,  (4)  Boston. 

The  navigation  season  for  Duluth-Superior  Harbor  averages  only  about  eight  months 

Ser  annum,  while  for  the  three  ocean  ports  mentioned  above  navigation  is  carried  on 
nring  twelve  months.    Considering  tlie  mean  monthly  freight  movement  during 
the  season  of  navigation,  Duluth-Superior  Harbor  stands  next  to  New  York. 

REMARKS— DULUTH-SUPERIOR   HARBOR,  1903. 

Vessel  tonnage. — Net  registered  tonna^  is  used,  and  is  obtained  from  vessel  reports 
made  to  this  office,  and  chei*ke<l  by  official  marine  directories. 

Valuations.  — Freiinht  valuations  were  obtained  from  the  various  trade  journals, 
commercial  records,  and  the  principal  wholesale  dealers,  and  are  leased  on  average 
wholesale  prices  on  board  vessels  for  exports,  and  landed  on  wharves  for  imports.  * 

(Vir^  rrrW»r</.— Four  million  two  hundred  and  fifty-six  thousand  and  sixtv  tons 
of  cargi:>  were  received  through  the  Duluth  Canal,  and  483,805  tons,  not  including 
logs,  through  the  Wisconsin  entry.  Seventy  million  six  hundred  ami  fifteen 
thousand  feet  B.  M.,  of  logs  came  through  the  Wisconsin  entrv,  of  which  amount 
62,475,000  feet  B.  M.,  came  to  Duluth. 

(Vir<;o  departing.— Eight  million  six  hundre<1  and  forty-seven  thousand  three 
hundred  and  nine  tons  of  cargo  departe<l  through  the  Duluth  Canal,  and  4,579,544 
tons  through  the  Wisconsin  entry.  Of  the  latter  amount,  79,604  tons  were  loaded 
at  Duluth. 
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go  fOfM. — All  frei^rht  tons  iifoiI  in  this  report  are  of  2,00<)  {KnimlR. 
rd  ooal  shows  an  increane  of  706,997  tons  ovt»r  1902. 
t  ooaI  shows  an  increase*  of  8:^0,154  tons  over  lt>02. 

leat  and  other  grains  show  a  decrease  of  10,056,  IHO  hushels,  with  a  valuation  of 
16,^2  less  than  in  1902. 
n  ore,  a  decrease  of  496,899  tons  nnder  1902. 

i  total  freight  traffic  of  17,966,718  tons  shows  an  increase  of  460,925  tons  over 
with  a  valuation  of  $16,850,48:^  less  titan  in  1902. 

lOOfuin  erUrif. — There  was  a  decrease  of  900,742  net  registered  tons  and  341,204 
it  tons  under  1902. 

*  total  number  of  (>assengers  arriving  and  de|)artiug  was  89,081,  a  decrease  of 
I  under  1902,  and  an  increase  of  54,963  over  18a5. 

lartof  the  large  number  of  passengers  is  due  to  the  local  excursion  business. 
Mvse  net  registered  tonnage  retx)nle«l  at  Duluth,  exclusive  of  tugs,  1,758. 
0eb  recorded  at   Duluth  Canal  were:  Entering,  4,045;  departing,  3,791.     Net 
ered  tonnage  of  vi^ssels  entering,  6,647,376;  net  registennl  tonnage  of  vessels 
ting,  5,802,096;  total  numlx»r  of  vessels  entering  and  de()arting,  7,836;  total  net 
ered  tonnage  of  vessels  entering  and  departing,  12,449,472. 
inge  net  registered  tonnage  of  vessels  arriving  at  and  deftarting  from  Superior 
rive  of  tugs  was  1,974. 

■ete  reconle<l  at  Wisconsin  entry  were:  Entering,  l,OM>:  dei^arting,  1,290;  total. 
Net  registere*!  tonnage  of  v(*ssels  entering,  1,384,557:  departing,  2,493,,'i68; 
4,077.925. 

snge  number  of  tons  caivo  receive<l  per  day  at  f  hduth  and  Sni)erior,  19,346. 
snige  numl)er  of  tons  of  cargo  shippt^l   jver  <lay  from   Duluth  and  Superior, 

i  navipition  season  covere<l  a  iH»rio<l  of  two  hundre<l  and  fortv-five  <lays.  This 
konetl  from  firxt  dei>arturt»  for  and  last  arrival  fn.>m  the  fower  lakes.  The 
Reason  for  Dnluth-Sn{>eri(»r  ]larlM)r  to  and  fn>m  I^ke  Su|>erior  |M)rts  only  was 
;  longer,  as  some  lo<'aI  lK>ats  ran  every  nxmtli  of  the  y<»ar. 
fulA  CVirm/. — First  Inrnt  tlepartt^l  for  lower  lakes  April  11.  First  I M>at  entered 
lom'er  lakes  April  11. 

ft  boat  <le|iartwl  for  lower  lake's  l>e<t»mlHT  8.     l.Ast   Inrnt  arrivwl  from  low€»r 
Decemlier  11. 

rth  shore  l)oats  wen'  running  at  rl<»se  of  calendar  year. 

Konninnitnf. — First  Iwiat  arrive*!  fn)iii  lower  lakes  April  13.     First  I Kiat  departed 
wer  lakes  April  11. 

t  boat  arrive<l  from   lower  lakes  IK'cemlKT  7.     I.Ast  boat  de|mrtcNl  for  lower 
Deoeml)er5.     1-ast  Uiat  departe*!  for  Duluth  DtH'emlHT  (». 
t  of  decrease  in  arrivals  and  dt'iuirtures  is  due,  pn>l)al>lv,  to  late  oiM'uing  and 
closing  of  interlake  navi^tion  and  early  laying  up  of  I^ttsburg  Steamship 
MUiy'a  fleet. 

in  valuation  due  to  less  shipments  of  the  more  vahuble  freight. 


I  I  4. 
IMPROVEMENT  OF  HARBOR  AT  PORTWINli,  \VISCX>NSIX. 

>r  II  detailed  desi-ription  of  this  lmrlK)r,  reference  is  made  to  the 
wing  sources: 

irrent  siiiniiiary,  m^e  r)nS,  giving  appi-oveil  project,  etc.,  House 
inient  No.  114,  Fifty-si.xth  Congress,  first  session,  containing 
rts  0!j  a  j)relinnnarv  survey,  a  survey  project  for  improvement, 
iiate  of  cost,  and  a  complete  map. 

illetin  No.  14,  Survey  of  Northern  and  Northwestern  I^ikes,  page 
Also  su]>plemcnt  to  same  No  !i,  l)age  5. 

nnmll  map  of  the  harlM>r  is  printed  with  the  HeiH)rt  of  the  C-hief 
ngineers  for  ltM)8. 

f  wt  of  Congress  approved  June  K^,  11H)2.  the  following  provision 
niade  for  the  improvement  of  this  harlM>r: 

proving  the  harlxir  of  Port  Win>:,  \Vis^on^'in,  in  acrordan***'  with  the  rejKirt  sul>- 
d  in  House  DiK'ument  NninU*n»«l  OiH' huiidn-il  and  ftmrti^^n,  Fifty-y^i-xth  (\m- 
,  first  session,  for  a  harl>or  of  refuge,  twenty-tive  thousand  ilollars:   I*rovided 
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That  no  part,  of  said  Hum  shall  l>ft  expended  until  the  title  of  the  land  necessary  for 
the  establishment  of  saitl  harl)or»  acconlinj^  to  said  rejiort,  shall  have  Iwen  pniperly 
and  Uigally  conveyed  by  or  throujijh  the  authorities  of  Port  Win^  to  the  United 
Stat(^  (-fovernnient. 

In  1902  the  citizens  of  Port  Wing  took  steps  which  resulted  in  the 
conveyance  to  the  United  States  of  a  tract  of  land  containing  about  7 
acres  which  was  needed  for  the  purpose  of  harbor  improvement.  Its 
boundaries  are  shown  on  the  map  accompanying  the  Chief  of  Engi- 
neers' Report  for  1903. 

For  approved  project,  see  current  summary,  page  608. 

Upon  the  acquirement  l)y  the  United  States  of  the  necessarv  land, 
and  after  due  advertisement,  contract  was  entered  into  with  llugo  & 
Tiiiis,  dated  March  28,  1903,  for  building  the  east  pier,  800  feet  long, 
building  a  pile  revetment  126  feet  long  at  inner  end  of  east  pier, 
dredging  a  channel  75  feet  wide  and  15  feet  deep  through  the  entrance, 
and  partly  dredging  out  the  proposed  slip  along  the  slough. 

Work  under  the  contract  began  June  1.  1903.  During  the  season 
there  were  dredged  24,333  yards,  giving  a  cnannel  through  the  entrance 
14  feet  at  low- water  datum  for  a  narrow  width,  and  vessels  drawing 
14  feet  used  the  channel  without  difficulty  during  the  prevailing  stage 
of  water.  The  east  pier,  800  feet  long,  was  built  in  accoixiance  witli 
the  project,  and  a  revetment  or  wing  wall  at  the  inner  end  of  the  pier, 
45  feet  long. 

The  cost  of  the  improvement  up  to  June  30, 1904,  has  been  $21,47B.07. 
The  approved  project  is  now  about  half  completed. 

A  survey  of  the  entrance  on  May  28, 1904,  showed  surprisingl v  little 
change  in  depth  since  the  survey  of  October,  1903,  described  on  page 
66  of  Bulletin  No.  14.  This  is  in  striking  contrast  to  the  former  history 
of  this  liarbor,  as  the  opening  of  navigation  has  always  found  the 
entrance  obstructed  by  sand  bars,  nHjuiring  dredging.  Either  the 
new  east  pier,  which  is  intact  and  in  excellent  condition,  has  l)een 
remarkably  efficient  in  stopping  the  movement  of  sand,  or  the  usual 
shoaling  agencies  have  been  absent. 

The  best  water  is  })etween  the  piivate  vessel  range  and  the  pier,  hut 
nearer  the  range  than  the  pier.  Directly  on  the  vessel  range  is  a  least 
depth  of  11.8  feet,  whih*  at  a  distance  of  20  feet  east  of  the  range  the 
least  depth  is  14.2  feet.  The  (xovernment  will  deepen  and  widen  the 
entrance  channel  by  dredging,  some  time  during  the  present  season. 

The  private  channel  along  the  lumber  wharf  has  shoaled  some  since 
last  season,  and  a  dredge  is  now  at  work  deepening  it. 

The  available  l)alance  and  the  appropriation  recommended  will  Ik? 
expended  for  the  completion  of  the  project. 

MoHfij  t<tnfenu'nt, 

July  1,  1903,  balance  unexpended $24,218.tU 

June  30,  1904,  amount  expended  during:  fiscal  vear,  for  works  of  improve- 
ment  * 20, 694.  71 

July  1 ,  HKM,  balance  unexpended 3,  523. 93 


July  1,  HHM,  amount  cover^nl  by  uncomplete<l  contracts 2,  750.(H) 

Amount  (estimate<l)  re<]uired  for  completion  of  existing  project 1^,992.00 

Amount  that  can  W  profitably  cxi)en<led  in  lis<'al  year  ending  June  30, 
H>06,  for  works  of  improvenu'Ut,  in  ad«lition  to  the  balance  unex- 
pended July  I,  1*HM 19,992.00 

Submitted  in  compliance  with  reijuirements  of  sundry  civil  act  of  June 
4,  1897. 
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.\IM»ROl»RIATIONH. 


By  at't  of  Oingrerts  appnivtHl  June  l.S,  \\H)2 $25,000 


CONTRAIT   IN    FORCE. 


Contract  was  pntered  into  with  the  Northern  Dredjre  Company  of  Duluth,  Minn., 
Fehroary  18,  1904,  for  dretlfrinK  al>out  15,000  cubic  yanlfl  in  removing  shoaln,  flreilf^- 
inga  turning  Hiip,  etc.,  at  17  cenb*  jier  cubic  van  1;  approval  by  the  Chief  of  Kngi- 
neera  March  3,  1904.  Time  to  begin  work  as  noon  a^  the  <ron<iitionn  of  ice  and 
weather  wouM  |)ermit  in  the  Hpring  of  1904,  and  to  be  complete<i  June  30,  1904. 
Time  for  completion  extendeil  f(>r  a  reasonable  |)erio<l  by  the  Chief  of  Engineers, 
Jane  29,  1904. 


CX>MMRRCIAL  STATISTICS. 


.4rriml»  and  clearances  of  irwc/*  at  Poriwing^  Wis.  y  for  calendar  year  190S, 


VesMeU. 
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c  Partly  efltimate<l. 
PawengerH  arriving,  550;  dei>arting,  550;  total,  1,100. 

Fn^iicht  recflvi'fl  and  nhippiH]. 


Tonx.  II     Vahiatioii. 
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Shiiigli'n  (:J.000  M  )  
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<\Hlar  |M»U>!iand  pilew  <7H.00U) .. 
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11.200  ' 

rn.ioo 

1,750 

2XK.  750 

:«o 

6.750 

2fi,Mtt5 

275,584 

9,975 

120.900 

1.H19 

12.420 

80 

2,250 

51,909 


786.054 


"TfinN  of  2,000  pounds. 


II  5. 


IMPROVEMKNT  OF  HARBOR  AT  ASHLAND,  WISCONSIN. 


?ov  a  dotailod  do.^^Tiption  of   this   hiirlM)!*   s(m»   (m^OH  2H(>;5-2864, 
»|M*ndix  K  K,  RoiH)rt  of   the  Oliief  of    Kn^imMM's,   United  States 


F 
A])|M*ndix  K  K^  Uop 
Army,  for  11K)1  and  (»arlirr  reports. 

By  act  of  Congress  a])prov(Hl  June  Ki,  11*02,  the  sum  of  $4<),00<)  was 
appropriated  for  continuing  improvement  and  for  maintenance  of  this 
work. 
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lis  appropriation  the  harbor  front  eliannel  was  extended  900 
ird  in  June,  1903,  as  described  in  the  Report  of  the  Chief 


Under  thi 
feet  westwar 
of  Kngineers  for  1JK)3. 

The  contract  entered  into  with  A.  Donald  &  Co.,  dated  March  23, 
1903,  provided  for  placing  riprap  alongside  and  on  top  of  a  portion  of 
the  breakwater,  which  is  a  temporary  structure  of  piles  ana  slabs,  so 
as  to  form  a  rubble  mound  with  the  present  breakwater  as  a  hearting. 

Previous  to  this  work,  it  should  be  stated,  a  large  quantity  of 
dredged  material  from  the  United  States  channel  ana  from  private 
slips  nad  been  dumped  alongside  the  breakwater  during  recent  years, 
amounting  to  probably  as  much  as  300,000  yards,  for  the  purpose  of 
forming  a  partial  embankment  of  earth  and  to  serve  as  a  foundation 
for  the  riprap  embankment.  This  earth  fill  raised  the  bottom  to  a 
height  of  10  feet  or  more  for  the  greater  portion  of  the  length  of  the 
breakwater,  and  it  is  expected  that  more  will  be  added.  All  private 
dredgings  are  reijuired  by  this  office  to  be  so  deposited.  This  earth 
fill  has  therefore  been  placed  without  cost  to  the  United  States,  except- 
ing for  the  salary  of  an  inspector  to  watch  and  direct  the  private 
dumping  at  times. 

The  work  of  depositing  rock  under  the  present  contract  began  June 
6, 1903.  Up  to  flune  30,  1903,  2,722  tons  had  been  placed,  as  reported 
in  1903.  W  ork  was  continued  during  the  season  or  1903,  resumed  in 
the  spring  of  1904  under  an  extension  of  time,  and  the  contract  was 
completed  on  June  29, 1904.  Amoimt  of  rock  placed  during  the  tlscal 
year  ending  June  30, 1904,  was  29,277  tons.  The  total  amountof  rock 
placed  under  said  contract  was  31,9i)9  tons,  at  the  price  of  85  cents  per 
ton  of  2,000  pounds,  and  a  contract  cost  of  §27,199.16.  This  revetted 
1,766  linear  feet  of  the  breakwater,  beginning  at  the  east  end  of  the 
older  and  narrower  portion  (20  feet  wide),  which  was  built  in  1889  and 
is  the  most  decayed.  The  point  of  beginning  is  1,021  feet  from  the 
extreme  easterly  end  of  the  breakwater.  The  portion  thus  revetted 
is  24  per  cent,  or  about  one-fourth  of  the  entire  length  of  breakwater, 
and  all  of  it  needs  the  same  treatment  for  maintenance.     The  riprap 

f)laced  last  year  is  now  intact  and  has  settled  but  little,  or  sometning 
ike  one-tenth  of  a  foot  on  an  average,  and  promises  to  be  permanent 
and  effective.  The  remainder  of  the  breaKwater  should  be  revetted 
as  soon  as  possible  to  prevent  its  going  to  pieces.  This  is  deemed  of 
more  importance  at  the  present  time  than  further  extensions  of  the 
breakwater. 

The  harbor  front  channel,  as  extended  900  feet  in  1903,  now  reaches 
to  100  feet  west  of  the  prolonged  west  line  of  Beaser  avenue.  The 
extension  is  100  feet  wide,  with  a  least  depth  of  19  feet,  as  shown  bj 
a  survey  made  September  16,  1903.  The  entire  dredged  channel  is 
about  4,860  feet  long,  with  a  least  depth  of  18  feet  at  low-water  datum 
for  a  width  of  90  to  140  feet.  The  cnannel  is  not  marked  in  any  way 
at  pres(»nt.  It  is  st might,  and  at  the  northerly  end  the  east  line  of  the 
channel  is  500  feet  off  the  outer  end  of  the  Commercial  dock,  while  at 
the  south  end  the  east  line  passes  60  feet  outside  the  Barker  &  Stewart 
lumber  docks,  and  terminates  off  the  fourth  one  of  this  set  of  lumber 
docks,  counting  from  the  north.  The  channel  can  be  used  by  the 
largest  vessels  at  the  usual  stages  of  water. 

Availal)le  balance  and  appropriation  recommended  will  be  applied 
to  further  dredging  and  maintenance. 


APPENDIX  I  I — BEPOBT   OF   CAPTAIN  POTTEB. 


2765 


Mon^y  HtatemeiiL 

July  1,  1903,  balance  unexpended $38,801.44 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement |6, 000. 00 

For  maintenance  of  improvement 23, 947. 68 

28,947.68 


Julv  1,  1904,  balance  unexpended 9,853.76 

July  1,  1904,  outstanding  liabilities 6,631.90 

July  1,  1904,  balance  available 3,321.86 


Amount  (estimated )  require<l  for  completion  of  existing  project ;i86, 500. 00 

Amount  that  can  be  profitably  expen<ie<l  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

Fc»r  works  of  improvement $25, 000. 00 

For  maintenance  of  improvement  . . : 100, 000. 00 

125,000.00 

8ubmitte<l  in  compliance  with  requirements  of  numlry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS   FOR   IMPROVIN(t    II ABHOR   AT   ASHLAND,  WIS. 

Bv  act  of  Congress — 

Passeil  June  3,  1896 $27,000 

Approved  March  3,  1899  . . .     35, 000 
Approved  June  13,  1902 40, 000 


By  act  of  Congi 

ApprovedAuguat  5,  1886. . .  $22, 500 

Of  August  11,  1888 60,000 

Approved    September     19, 

1890 60,000 

Approved  July  13,  1892 45, 000 

Of  August  18,  1894 25,000 


Total 314,500 


CX)MMERCIAL  STATISTICS. 


ArrivdU  and  cUamnce^  of  vcMeU  at  Che(juamegon  Hay  {Ashland  and  Washburn)  for  the 

calendar  tjear  1903. 


ArrinUn 

Clearancew . 

ToUtl. 


Net  reffiii- 
Number.       tered 
tonnage. 


1,240 
1,239 


1.711,006 
1,709,746 


2,479  ,      8. 420,  Ml 


Shipments  and  recti /tts  of  princijMd  articles  during  calendar  year  1 90S. 


Shlpinentii. 


Iron  ore 

Pig  Iron 

Liimtier  (273,717.000  feet) 
OnUn  <4.44».909  bushelii). 


Total . 


Tons. 


.S.  161.N98 

19,022 

-110.57ft 

133.  K30 


Recelptn. 


(Toal.  hard... 

<VmI.  Moft 

Merehandlw 


3.T2fi.320 


Total 


Tons. 


88.120 

416,963 

1,9S3 


487,066 


Total  receipts  an<l  shipments,  4,2i2,:^86  Urns. 
Total  valuation.  $20,904,356. 
I>igs,  250,000  M  feet  B.  M. 

N<»TE,— There  was  in  addition  a  Rm-hI  busiiH^w  l>etween  Ashland  and  Wanhburn 
and  Bavfield  of  2,7(¥>  trips  of  f«Tryl>oat*<  carrying  alx>ut  55,000  jjaseengfrs  and  (K)  tons 
of  freight,  and  a  number  of  tugs  towing  stone,  etc. 
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IMPROVEMENT  OF  HARBOR  AT  ONTONAGON,  MICHIGAN. 

For  further  details  see  previous  Annual  Reports  of  the  Chief  of 
Engineers,  United  States  Army,  particularly  the  one  for  1896. 

A  survey  of  the  harbor  and  of  the  river  up  to  a  distance  of  about 
five-eights  of  a  mile  above  the  bridge  was  made  in  June,  1903,  under 
directions  of  this  office,  by  H.  H.  Wadsworth,  assistant  engineer. 
A  reduced  copy  of  the  resulting  map  accompanies  the  report  for  1903. 

By  act  of  Congress,  approved  June  13,  1902,  the  sum  of  $5,000  was 
appropriated  for  the  maintenance  of  this  work.  The  sum  was  mostly 
expended  in  dredging  the  harbor  a])ove  the  entrance  piers,  work  on 
which  began  June  29,  1903,  and  was  completed  July  7,  1903.  Con- 
tractor, flames  Pry  or.  Amount  dredged  wa^  18,064  yards.  Price, 
23  cents  per  yard.  This  price  was  high,  on  account  of  the  small  size 
of  the  contract  and  the  distance  necessary  to  tow  the  dredge. 

This  dredging  made  a  channel  1,000  feet  long  and  100  feet  wide,  with 
least  depth  of  15  feet  at  low-water  datum,  through  the  bar  at  inner 
end  of  the  entrance  piers  and  up  to  within  50  feet  of  the  lumber  dock 
and  Commercial  dock.  Elsewhere  between  the  piers,  where  dredging 
could  not  be  done  for  want  of  funds,  the  least  available  depth  was  12.5 
feet  at  low- water  datum,  and  this  is  therefore  the  maximmn  draft  that 
could  be  carried  at  the  time  of  the  lavSt  survey  in  1903. 

For  results  of  a  preliminary  examination  of  this  harbor,  authorized 
by  the  river  and  harbor  act  approved  June  13,  1902,  see  current  sum- 
marj%  and  House  Document,  iio,  235,  Fifty-eighth  Congress,  second 
session;  also  Appendix  I  I  14,  herewith. 

Available  balance  and  appropriation  recommended  will  be  applied  to 
further  dredging  and  maintenance. 

Money  statement, 

July  1,  1903,  balance  unexpended $5,156.87 

June  I^,  1904,  amount  expende<l  during  fiscal  year,  for  uiaintenanoe  of 
improvement \ 4, 821 .  51 


July  1,  1904,  Imlance  uncxiK»nde<l 


335.36 


I 


Amount  that  can  be  i)r<)fitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  a<ldition  to  the  balance 
unexpendiKi  July  1,UK)4 10,0(X).00 

Submitti'cl  in  complian(^^  with  requirementfl  of  eumlry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS   FOR   IMPROVING    HARBOR   AT  ONTONAGON,  MICH. 


Bv  act  of  CongrcHP — 

Approveii  March  2,  1867  . . .  $97,  (500 

ApprovtMl  Jul V  7,  1870 10,  (KK) 

Approved  Juiie  2:5,  1874  .. .  23,  (HX) 

Ai)proved  March  3,  1875 . . .  25,  (XH) 

Approved  Au^nst  14,  1S76..  15, (MH) 

Approved  June  IS,  1878  ...  15,  (XH) 

ApprovtMl  March  3,  1879...  17,0(X) 

Appn»v(Hl  June  14,  1880  ...  15,  (XX) 

Approve*!  Man-h  3,  1881  .. .  20, (XX) 

PasstMl  August  2,  1 882 20,  (MX) 

Approved  July  5,  1884 15, 000 


Bv  a^t  of  Congress — 

Approved  August  5,  1886. . .  $13, 001) 

Passetl  August  11.  1888 12.500 

A  pprovi^l  September  19, 1890  10,  ODD 

Approved  Julv  13,  1892 20,  ODD 

Passed  August  7,  1894 7,000 

Passed  June  3,  1896 10, 000 

Receive*!  on  account  of  dam- 

-     age  t<>  piers 28 

Approved  June  13,  1902 .=>,  000 

Total 350,128 


Al'I'ENDlX   I  I — KKPORT  OK   CAITAIN   POTTEK. 


2767 


COM  M  KKC'I  A  L   HTATIHTIC^H. 


Arricfifit  and  clearances  of  reaneU  at  Chitoiunj<my  Mich.j  for  calendar  year  J90S. 


ClaKi. 

Numl)cr. 

161 
161 

Net  rcffis- 

toren 
tonnage. 

ArrivalN 

8l<*unu»r» 

57, 505 

clraniijci.'j* 

(1 

57,505 

Total 

322 

115,010 

iViMOiyxi/  artici'H  rereived  and  tdkipped,  190S. 


Rtiflptj*. 


<t(MU'ral  iiien-hHiicllite 

('«»h1 

Y\A\ 


ToIl^^. 


h^hipmcntM. 


TotHl 


2,2«i3  j   (Jeneral  merchandiw 

:M)  '  TlmlHT 

220  I    Lumlier 

Kami  |»n»dufe 


2.723  !■ 


Total 


l»g8  receivtHl,  1,500,000  ftH't  B.  M.;  l<)p<  nhipiMHl,  iK)0,000  feet  B.  M. 

Preifjht  received  and  nhipjted. 
[Tons  of  2,0U0  poundM.] 


Tons. 


301 

375 

4,500 

91 


5.267 


Items. 


(f etioral  merchaiidiim lond. . 

('«ial do 

Kl-h do 

Farm  prr»duce do 

LiimtxT M  feet  B.  M . . 

LoKs do 


Quantity.  Valuation. 


Total  valuation 


2.601 

.'WO 

220 

91 

l.S.OOO 

.^000 

2,400 


$413,160 

1,200 

16.500 

9,100 

9.000 

46,110 

28,800 


523,870 


I  I  7. 

IMPKOVKMKXT  AND  OPKRATIXCi  AND  CAKK  OF  WATERWAY  FROM 
KKWKKNAW  BAY  TO  LAKK  SrPKRlOK,  MICIIKJAN. 

For  the*  hi.story  of  thi.s  wiitenvav  and  it.s  purchaso  by  the  United 
Stato.s  see  Keporl  of  tlie  Chief  of  l^^n^ineer.s  for  1SJ)2,  Apixindix  II, 
jMij^i* -l*")"^.  tor  the  work  of  improvement  by  the  United  State.s  .see 
subse(|uent  ann^ial  report.s.  A  complete  detaihnl  description  of  this 
waterway  is  also  given  in  Bulletin  No.  14,  published  by  the  survey  of 
the  Northern  and  Northwestern  I^ikes,  Aj)ril  15,  11K)4,  paj^es  (50  to  05. 

The  dnnlging  under  contmct  with  James  Pryor,  whic'h  was  in  prog 
ress  June  30^  11M)3,  was  completed  Septemlxu*  1»,  VMV^,  With  the  coni- 
])letion  of  this  i»ontni<*t  the  authorized  appropriation  of  $l,0()5,(HM»,  bv 
act  of  Congress  a^jproved  June  3,  1SJM>,  was  pnictically  exhausted. 
The  approved  project  is  not  fullv  complete<l,  however,  and  about 
)M5jN Nhidditional  funds  are  needed  in  order  to  make  a  channel  20  feet 
deep  and  120  feet  wide  throughout.  See  curi'cnt  summaiT  for  further 
details. 
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There  is  now  a  minimum  depth  of  20  feet  at  low-water  datum 
throughout  this  waterway,  and  generally  a  width  of  120  feet  or  more 
havin«<  this  depth.  There  are  two  localities  where  the  width  is  defi- 
cient: one  being  at  the  upper  end  of  Portage  River,  from  Ranee  Light 
No.  15  to  the  open  lake,  wnere  there  is  a  minimum  width  of  about  100 
feet  at  two  points.  Tlie  other  is  on  the  Rouleau  Range  in  the  upper 
portion  of  Portage  I^ake,  through  the  shoals  between  High  Point  and 
Rouleau  Point,  >vnerc  the  minimum  width  for  a  depth  of  20  feet  is  not 
more  than  75  feet. 

OPERATING   AND   CARE. 

Location, — The  Portage  Luke  ship  canals  constitute  the  waterway 
across  Keweenaw  Point  in  the  State  of  Michigan,  from  Keweenaw 
Bay  to  Lake  Superior,  there  being  al)out  25  miles  of  water  route,  con- 
sisting of  5i  miles  of  Portage  River,  with  its  four  cuta,  17  miles  of 
Portage  Lake,  and  2J  miles  in  the  upper  canal  from  the  head  of  Port- 
age Liike  to  Lake  Supeiior. 

Under  authoritv  of  the  river  and  harbor  act  of  September  19,  1890, 
the  Secretary  of  War  allotted  $15,500  for  o[K*rating  and  care  of  canals 
and  other  works  of  navigation,  to  be  applied  to  Portage  Lake  and  Lake 
Superior  canals,  Michigan,  for  the  fiscal  year  ending  June  30,  1904. 

The  approved  project  for  the  exi^nditure  of  this  allotment  is  to  main- 
tain the  depth  and  width  obtained  by  the  work  of  improvement;  to 
keep  a  record  of  the  vessels  and  their  tonnage  using  the  canals;  to 
exercise  the  necessary  care  in  enforcing  regulations  for  the  use  of  the 
canals:  to  make  f  recjuent  surveys  to  determine  changes  and  to  check  up 
work  done  in  dredgmg;  to  guard  against  encroachments  on  the  legally 
established  harbor  lines,  and  to  perform  other  work  incident  to  the 
operation  and  care  of  the  canals.  The  amount  allotted  has  been 
expended  in  carrying  out  the  alH)ve  programme  of  duties. 

Dredging  was  done  to  the  extent  of  84,052.83,  and  consisted  in 
removing  siioals  from  Portage  River  at  Cut  3,  from  the  Upper  Canal 
near  Lilh'  Pond,  and  from  the  Rouleau  Range  course. 

The  new  survey  of  this  waterway  was  comi^eted  in  1903,  and  the 
mapping  of  siune  completed  in  May,  1904.  There  are  twelve  large 
sheets  covering  this  survey,  mostlv  on  a  scale  of  400  feet  to  1  inch. 
These  will  l>e  us<^d  by  the  Tnited  States  Lsike  Survey  in  the  prepara- 
tion of  sailing  charts. 

Repairs  have  l>eon  made  to  the  breakwaters  at  the  upper  entrance 
and  lower  entrance,  and  to  revetments,  at  a  cost  of  ^,131. 

Two  watchmen  have  been  employed,  one  at  the  upper  canal  and  one 
at  Portage  River.  Ejich  has  kept  a  record  of  all  passing  vessels  and 
rafts,  rejwrted  damages  to  piers  and  revetments  from  collisions,  viola- 
tions of  rules  and  regulations,  and  read  a  water  gauge.  The  watch- 
man at  upper  canal  also  kept  a  record  of  three  wave  d^^namometers 
locattnl  on  the  breakwater  piers. 

Encroachixients  u|H)n  public  channels  by  structures  or  by  dumping 
of  material  or  refu>e  has  Iwen  watched  and  prevented.  Water-gauge 
readings  at  Houghton  have  been  continued  thrice  daily.  This  gauge 
is  well  referred  to  low-water  datum  and  to  sea  level,  and,  being  well 
j>rotected  from  the  waves  and  swells  of  the  lake,  furnishes  a  good 
standard  for  the  stage  of  I^ake  SujxM'ior. 

The  immediate  charge  of  this  waterway  has  continued  under  th€ 
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manafifement  of  Mr.  G.  A.  Marr,  assistant  engineer  and  superintendent, 
whose  complete  reports  on  operations  have  been  made  use  of  in  the 
preoaration  of  the  foregoing  matter. 

Tne  rules  and  regulations  prescribed  for  this  watei-way  by  the  Secre- 
tary of  War,  October  9,  1894  (see  Report  of  the  Chief  of  Engineers, 
United  States  Army,  1895,  Appendix  II  II,  p.  2563),  and  amended 
July  25,  1900,  were  further  amended  by  the  Secretary  of  War  May 
27,  1904,  so  as  to  limit  the  speed  of  vessels  exceeding  2(>0  tons  to  6 
miles  per  hour  while  passing  along  the  harbor  fronts  of  the  cities  of 
Houghton  and  Hancock,  and  prescribing  the  same  speed  for  the 
Upper  Canal.     The  complete  rules  now  stand  as  follows: 

Lair,  ruUif  and  rtgultUions  for  the  PorUige  Lake  ship  canals  across  Knceeiiaw  Point, 

Michigan. 

[Extnct  from  tn*t  of  C/ongrem,  Aufpuit  18, 18M.] 

8ic.  4.  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  prescribe  such  rules 
and  regulations  for  the  use,  administration,  and  navigation  of  any  or  all  canals  and 
similar  works  of  navigation  that  now  are,  or  that  hereafter  may  be  owned,  o()erated, 
or  maintained  by  the  United  States  as  in  his  judgment  the  public  necessity  may 
require. 

Such  rales  and  regulations  shall  be  posted  in  conspicuous  and  appropriate  platrs 
for  the  infonnation  of  the  public,  anci  ever}*  (x^rson  and  every  coiporation  which 
shall  knowingly  and  willfuliv  violate  Huch  rules  and  regulations  shall  be  deemed 
ffuilty  of  a  miademeanor  and,  on  conviction  thereof  in  any  dUtrict  court  in  the 
United  Stateii  within  whode  territorial  jurisdiction  such  offense  may  have  tx^en  com- 
mitted, shall  be  pani8he<i  by  a  tine  not  exceeding  five  hundre<l  dollars,  or  bv  impris- 
onment (in  the  case  of  a  natural  person)  not  exceeding  six  months,  in  the  discretion 
of  the  court 

RULES   AND   RE<SrLATIONS. 

1.  Aulkcrihf  of  canal  officers. — The  movement  of  all  l)oats  and  floating  things  in  the 
canals,  and  in  the  approaches  thereto,  shall  l)e  under  the  <lirection  of  the  sui)erin- 
tendent  or  his  authorized  assistants. 

In  case  of  an]^  IxNit,  vessel,  or  other  craft,  or  raft  Hinkin^;  (»r  grounding  in  the 
canal,  or  otherwise  obstractin^  it,  the  officer  or  agent  of  the  I  nitc<l  States  in  charge 
of  the  canal  shall  have  the  right  to  take  such  |)ossession  of  such  vi^ssel,  boat,  or 
other  craft*  or  raft,  as  shall  l)e  nei^essary  for  the  ]uir{M)si%  and  rtMuove  it,  an<l  clear 
the  canal  of  the  obstruction  causecl  bv  it,  and  no  one  shall  interfere  with  or  nrohibit 
him  from  doing  so,  or  do  anything  that  will  tend  to  interfere  with  or  prohioit  him 
from  doing  so;  provided,  that  the  officii  or  agent  of  the  United  States  may,  in  his 
discretion,  give  notice  in  writing  to  the  owners  of  any  vessel,  boat,  or  other'craft,  or 
raft  obstracting  the  canal  as  aforesaid. 

2.  SignaU.—-On  entering  the  Tpper  Canal  at  either  entrahc^',  steamers  or  tugs  munt 
blow  their  whistles  for  one  minute,  and  in  cas4*  two  Iniats  nhall  Ih^  in  the  canal  at  the 
same  time,  each  shall  so  mo<lifv  its  s(hhm1  an  to  pass  the  other  at  **Lily  Pond,"  and 
when  one  arrives  at  Lily  Pond  riefore  the  other,  a  stop  must  l)e  made  until  the  other 
arrives  an<l  nasses.  In  navigating  the  lowvr  canals  vessels  will  l>e  governe<l  by  Rule 
V  of  the  rules  and  regulations  for  the  government  of  pilots  navigating  seas,  gulfs, 
lakes,  bays,  sounds,  or  rivers  adopttMl  by  the  lH>anl  of  sufH^rviMiiig  inspectors. 

•*Rri.KV.  Whenever  a  steamer  is  nearing  a  sharp  lH»nd  or  curve  in  the  channel 
where  from  the  heights  of  the  iMnks  or  other  cunse  a  steuin(*r  aj>proaching  from  the 
opposite  direction  can  n(»t  iHisi'en  from  a  distance  of  half  a  mile,  the  pilot  of  such 
steamer,  when  he  shall  have  arriviMl  within  half  a  mile  of  such  curve  or  IkmuI,  shall 

f;ive  a  signal  by  one  long  blast  of  the  steam  whistle,  which  signal  nhall  Ih'  aiiHwertHl 
»y  a  similar  blast  given  by  the  pilot  of  any  appn>aching  steamer  that  may  he  within 
hearing.  Should  such  signal  Ik'  so  answenHl  by  a  steamer  ui>on  the  farther  side  of 
such  bend,  then  the  usual  signals  for  the  meeting  and  {massing  shall  imme<liately  Ih* 
given  and  answered,  but  if  the  first  alann-signal  of  such  pilot  l)e  not  answere<i  he  is 
to  consider  the  channel  clear  and  govern  himself  acconlingly." 

3.  $Spee(i. — V^eflsels  excee<ling  2iM)  tons  shall  not  Ik»  allowtMl  to  proi»etHl  at  a  siH'e<l 
greatcT  than  six  statute  miles  wr  hour  through  that  {>urt  of  Portage  I^ke  in  iront 
of  the  cities  of  Houghton  anu  Hannn'k,  namely,  betwet*n  a  iK>int  one  and  one-half 
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(^i)  miles  below  the  Houghton  and  Hancock  bridge  and  the  Atlantic  Point  light, 
which  is  about  one  and  three-fourths  ( 1} )  miles  above  same  bridge.  The  same  speed 
must  not  be  exceeded  while  passing  through  the  Upper  Canal. 

4.  Keeping  in  the  center. — In  passing  through  the  canals  the  center  must  be  kept  all 
the  way  through,  except  in  passing  other  craft 

5.  Rafts. — ^The  passage  of  "bag*  or  "sack**  rafts  or  of  loose  logs  into  or  through 
the  canals  is  prohibited. 

Rafts  shall  be  made  up  with  logs  parallel  to  ea(*h  other,  secured  and  held  cloc^ly 
together  by  cross  sticks,  chains,  or  caole  at  each  set  of  joints  in  the  booms. 

Rafts  shall  not  be  of  greater  dimensions  either  way  than  50  feet  wide  by  600  feet 
long,  and  if  longer  than  300  feet  shall  be  handled  by  two  tugs,  and  in  all  cases  must 
be  handled  by  sufficient  tug  power  to  make  headway  against  the  current  and  guide 
the  raft  so  as  to  give  half  the  channel  to  pa.<^ing  vessels. 

No  raft  shall  pass  through  the  Upper  Canal — i.  e.,  between  Lake  Superior  and 
Portage  Lake — unless  by  special  permission  of  the  superintendent  or  his  authorized 
assistants,  who  will  direct  a  time  for  passage  that  will  least  interfere  with  other  navi- 
gation. 

Masters  of  tugs  and  other  vessels  in  change  of  rafts  are  required  to  avoid  damaging 
canal  revetments  and  displacing  buovs  and  spars.  They  shall  keep  careful  watcn 
when  passing  aids  to  navigation,  and  should  any  be  accidentally  displaced  they  shall 
make  every  effort  to  leave  the  same  in  shoal  water  out  of  the  main  channel,  and 
report  the  met  to  the  superintendent  or  his  authorized  assistants. 

0.  Harbor  of  refuge. — In  case  the  Upper  Canal  is  used  as  a  shelter  from  storms  all 
crafts  so  using  it  are  required  to  make  fast  at  a  point  known  as  Lily  Pond,  midway 
between  PorSige  Lake  and  Lake  Superior,  and,  except  in  the  case  of  storms,  the  use 
of  the  canal  longer  than  twenty- four  hours  shall  require  special  permission  of  the 
superintendent. 

7.  Making  fati. — Making  fast  to  the  trestles  of  the  elevated  walk  leading  to  the 
pierhead  light-house,  to  the  entrance  piers,  or  to  the  revetments  at  the  sides  of  the 
canal,  except  at  Lily  Pond,  is  strictly  prohibited. 

8.  Injury  to  piers,  cribs,  and  sheet  piling, — Vessels  shall  use  ^reat  care  not  to  strike 
or  injure  the  cribs,  piers,  sheet  piling,  or  any  structures  pertaining  to  the  canals. 

9.  Refuse  in  canals. — No  person  shall  roll  or  throw  any  stones,  ashes,  cinders,  or 
other  material  into  the  canal  or  the  approaches  thereto,  or  place  any  such  material 
on  any  bank  or  berm  of  the  canals,  so  that  it  is  liable  to  be  rolled,  thrown,  or 
washed  in. 

10.  Draft  of  boats. — No  vessels  shall  enter  the  canals  whose  actoal  draft  exceeds 
the  least  depth  of  water  in  the  channels  of  the  canals  as  given  by  the  superintendent. 

11.  Obstructing  narigation. — Anyone  who  shall  willfully  or  throu^  carelessness  in 
any  way  obstruct  the  free  navigation  of  the  canals,  or  by  the  violation  of  any  of  the 
laws  or  regulations  governing  the  canals  or  those  using  them  delay  or  inconvenience 
any  boat  having  the  right  to  use  the  canals  will  be  liable  to  prosecution,  and  shall 
be  responsible  lor  all  damages  and  delays,  and  for  the  expense  of  removing  the 
obstructions. 

12.  Occupation  of  United  States  piers,  etc. — No  person  or  parties  shall  tie,  or  moor 
against  the  canal  revetments  or  piers,  scows,  rafts,  or  vessels  of  any  kind,  to  load  or 
onload  into  or  from  said  scows  or  vessels  across  the  canal  revetments  or  piers,  cord- 
wood,  timber,  or  material  of  any  kind,  or  pile  the  same  upon  the  ca<ial  revetments  or 
piers,  or  right  of  way  of  canals. 

13.  Commercial  statistics. — The  masters  or  clerks  of  vessels  using  the  canals  shall 
furnish  in  writing  to  the  superintendent  or  his  authorized  assistants,  a  detailed 
statement  of  passengers  and  cargo  carried. 

Approved:  October  9,  1894. 

Daniel  S.  Lamont,  Secretary  of  War, 
Amended  by  Secretary  of  War,  July  25,  1900,  and  May  27,  1904. 

SPBCIAL   DI RECTI OXS. 
[Read  carefully.] 

Statements  for  vessel  reports  should  include  all  freight  and  passengers  carried 
through  the  canals  aud  all  put  off  or  taken  on  in  Porta^  and  Torch  lakes.  Vessels 
stopping  at  Portaee  and  Torch  Lake  points,  and  returning  the  same  wav,  will  make 
separate  reports  for  up  and  down  business.  When  passing  entirely  through,  only 
one  report  is  necessary. 

When  tons  are  given,  short  tons  of  2,000  pounds,  and  not  long  tons  of  2,240  pounds, 
are  meant 
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After  fillinff  oat  the  statement,  fold  twice,  eeal  the  gummed  edgje,  and  mail 
promptly  at  tne  first  postroffioe  in  the  United  States.  No  stamp  or  additional  address 
IS  necessary. 

All  vessels  using  these  canals  are  required  to  conform  promptly  to  the  above. 

Note. — The  office  of  the  superintendfent  of  the  canals  is  at  Houghton,  Mich.  There 
is  a  watchman  at  the  Upper  Canal,  and  also  at  Portage  River. 

Books  containing  blank  forms  for  reports  can  be  obtained  at  the  office  of  the 
superintendent  at  the  *'8oo"  canal,  at  the  office  in  Houghton,  and  at  the  United 
States  Engineer  Office,  Providence  Building,  Duluth,  Minn. 

G.  A.  Mark, 

U.  S,  AsnatarU  Engineer ^  SuverinUnderUf 

Fini  National  Bcmk  Building,  HmigkUm,  Mich, 

Chas.  L.  Pottbr, 
•  Oapiain,  Corps  of  Engineers,  U.  S,  Army,  in  charge, 

Manet/  statements, 

IMPBOVXMBNT. 

July  1,  1903,  balance  unexpended o  $8, 803. 40 

June  30, 1904,  amount  exp^ded  during  fiscal  year,  for  works  of  improve- 
ment       8,803.40 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement  m  addition  to  the  balance  unexpended 
July  1,  1904 45,000.00 

Submitted  in  complianoe  with  requirements  of  sundry  civil  act  of  June 
4.  1897. 


OPXRATIN(>   AND  CABX  OF  CANAL. 


July  1,  1903,  amount  allotted  for  fiscal  year  1904 $15,500.00 

June  30,  1904,  amount  expended  during  fiscal  year  1904 15,500.00 


July  1,  1904,  amount  allotted  for  fiscal  year  1905 15,000.00 


APPBOPRIATIONH. 

Act  September  19,  1890: 

For  the  purchase  of  Portase  canals $350,000.00 

For  maintenance  to  June  S),  1892 10,000.00 

For  harbor  lines,  Portage  Lake 5,128.70 

Total 365,128.70 

The  al)ove  amounts  were  expended  for  the  purposes  for  which  appropriated. 

ABHTRACT    OF    APPROPRIATIONS    FOR    IMPROVING    WATBRWAY    FROM    KSWRRNAW    BAY  TO 

LAKB  SUPERIOR,    MICHIGAN. 


By  act  of  Congress — 

Approved  March  3, 1901 .  $145, 000. 00 

Approved  June  28, 1902.  10, 000. 00 

Miscellaneous 237.68 


Total 1,295,237.68 


By  ac»t  of  Congress — 

Approved  July  13,  1892 .  $50, 000. 00 

Of  AuffUHt  18,  1894 130,000.00 

Patwed  June  3,  1896 50, 000. 00 

Approved  June  4, 1897. .  350, 000. 00 

Approved  July  1,  1898..  450,000.00 

Approved  June  6, 1900. .  110, 000. 00 

The  following  statement  shows  the  manner  in  which  the  appropriations  have  been 
(>x landed.  The  amount  expended  under  the  different  classes  ot  work  includes  the 
cost  of  examinations,  soundings,  superintendence,  buoying,  and  contingencies: 

Dredging $504,80:^40 

Pier  work,  revetment,  etc 781,028.28 

Purchase  of  land 9,406.00 


Total 1,295,2:J7.68 

o  Difference  of  $237.68  is  amount  deposited  by  Solicitor  of  Treasury  June  8,  1901, 
amount  of  compromise  in  suit  of  United  States  r.  FitjEgerald  &  Norris,  not  heretofore 
credited. 
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AUfJImmUfor  oprraiing  and  rarf  of  P^trtayi  Dikr  ami  Lat^  Sn/terior  «nwiU,  Mickigftn, 
from  the  fttrmanrnt  in'ienniU  ap)*r*iprialvin  of  arl  of  Ju^u -5^  lSS4,for  operating  and  care 
of  cau'tU.  ftr. 

July  1.  M^2 ^l.ir>S     July  1.  1900 $8,300 


Julv  1.  IM*:^ 1KW7     Julv  1.  1901 

Julv  1.  1S94 SjXH)    Julv  1.  19ir2 

Julv  1,  is**?> 11,50(» 

Julv  1.  !h9H S.300 

Julv  1,  1S97 8,300 

Julv  1,  1898 8,300 

Julv  1.  1899 8.300 


Julv  1.  190:5 

Julvl.  19(M 


8,500 

9.000 

15,500 

15,000 


Total 151,675 


Previous  to  the  19ir2  allotment  all  the  amouiit.*<  were  expended  in  nudntainifig  the 
canal:".  extv[»t  ?117.:>iot  the  1*^5^*  allotment,  which  amount  ivverted  to  the  Treai?ury. 
The  $15.0iX>  alUttte«l  Julv  1.  1904,  will  l^  expende<l  during  the  fiscal  yemr  ending 
June  30,  1905. 


COXMKBCIAL  ffTATTgnCS. 


SUxtuiic*  of  refcfels  piwivj  through  th»:  cawtU  dnring  the  mlendar  year  ISOS. 


Bound  ap.  Boond  down, 

y amber.    ,  „^tL      Number.!  ,^?^ 

1,327       1,3M.721  SW  *  542,969 

San 514  S45.3S3  29S  209.084 

Tocal 1.S41       1.610.10*:        1,M6  75(2,09 

Total  number  of  veft«elg  up  ami  down 2,987 

Total  net  tonnage 2,962,127 


Opening*  and  d'jfing*  *»f  unrigiUiou  in  Piyriage  Dike  ship  rcNtalf,  JHchigaUj  tthile  m 

rhnnje  "f  the  Vniietl  SttUe*,  lSf*l  to  J9t*S,  i«Wii«><-- 


Date  of  openiiic. 


Sti-mmer. 


April  26. 1«2 NipUson. 

1UJ9.  1$jC J.«LL.Huni. 

April  22.  l^M JHimn. 

.\pril  25,  l!*> .Xniiie  R.  Hcnnes. 

April  24.  l'W« Citv  of  Dnluth. 

April  23.  1«C l\t?rlir». 

April  :7.  1S» In>iu«x«. 

May  1.  l!*<!» R- G.  Siewan. 


April  19.  ISW  . . 

April-::?.  !.*'i .. 
ApriU.  1. *-:.... 
AJ»rii  l'\  VAyi ... 


Bi>n  Vova^fo. 
Mabel  BrHd>hjiw. 
Bi»n  Ami. 


Date  of  cl 

losmg. 

November 

»,  1»1. 

NovemK-r 

SO.  l.««»- 

NovembiT 

29.  IMS. 

Xov«riul»erSO.  1^W. 

Deceml^r 

2,  l**Sft.. 

NovemU'r 

2iS.  1«K. 

December 

2.  1*97. . 

De^vmbor  4.  l**** . . 

IVH-emtK-r 

IVI'W. 

r»ei-einUr 

*.  1»0.. 

lH:^vml«^T 

V  1*»1  .. 

lHxvml»er 

IS.  l^n . 

IK-^vr:;*- r 

V.  li^«.. 

A.  L.  Ilopkiiis. 
S.  F.  Hodge. 
J.  H.Sbrixler. 
Jar  Gould. 

Cumberland. 
Ja|i«n. 

Martin  Swain  (tu^  •. 
Cora  .\.  Sheldon,  with  whale- 
l«rk  N«.i.  13T. 

Clyde,  with  Amboj. 

Gn»vvr. 

UutehinKHK. 
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SlfUitticit  of  tug»  pasmitg  thrtmgh  the  caned*  during  the  cttlmdar  year  190S, 


Tripn numbtT. 

Net  re^itered  tonnage 

Veanel* number. 

8cow« do. . . 

RafU do. . . 

Booinn do... 

Lcifr« M  feet. 

Lumber do. . . 

Timber do. . . 

CV)rdwood cordM. 

Building  irtone tonu. 

Coal do . . . 

ManulActuri'd  iron do. . . 

Brick M. 

Clay t tons. 

FlaxKee<l busheln. 

Miiirellaneoiui  merchandise tons. 

Oil barrels. 


Bound 
up. 

722 

30 

318 

25 

138 

S,6M 

4,443 

5,731 

1,006 

15, 165 

185 


lUO 


606 


Bound 
down. 


726 
27.058 

12 
3*25 
110 

81 
13,675 

50 
290 
140 


167 
3t'i0 


270 

2,200 

206 

75 


SttUnnent  affreight  and  jMuttnigers  nirried  through  the  Portage  Jxtke  and  Jxike  Stiperiinr 

canals  J  90S. 


Bound  up. 


Coal: 

Hard 

Soft 

Manufactured  in»n , 

Salt 

Otpper 

Liroofltone 

Oil 

Buildinir  Ktone 

Lumber 

Stamp  aan<l 

Mlacellanooiut  morchandiM* 


TOUM. 


101.429 

1,026.301 

21,283 

30.234 

28.022 

38, OHO 

4.678 

8.129 

19,016 

1,680 

152, 738 


Total 1. 4.10.  MO 

Toul  down 915. 770 


Total  tbrouKh  canaln i    2, 846, 310 

Local  ««timate4l I         74.688 


Qrand  total 


2,420,848 


Bound  down. 


Copper , 

Grain 

Wheat 

Flour 

Oil 

Inm  on? 

I*iff  iron 

Lumbt^r 

KlHXHeod 

Stamp  sand 

Manufactured  iron 

Coal,  soft 

MiscellaneouH  mcrchandi!*e 


Total 


Tons. 


59,685 

5.374 

19,051 

47,491 

877 

164.348 
5.880 

642. 487 
11.320 
16,850 
300 
26,506 
i:>.652 


915, 770 


Pftrai'ngeni  up 16,  770 

Paasengere  down 16, 080 

Total  pasHengerK  up  and  down 32, 850 

SlatiMics  of  rfsseU  poMsing  through  the  upper  canal  {Portage  Jjake  JShip  canahi)  for  calen- 
dar year  190S. 


Bound  up.... 
B(»und  down. 


Steam  vessels. 


Number. 


1,214 
717 


Net  ton- 
nage. 


Sailing  vessels. 


1,150.840 
415,160 


Number. 


476 
248 


Net  ton- 
nage. 


2W,067 
139.682 


Total  veawls,  2.668;  total  net  tonnage.  1,989,738. 
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Table  showing  estimated  volute  offreigJU  passing  through  Portage  Lake  Ship  canals  for  the 

calendar  year  190S, 

[TonjB  of  2,000  pounds.] 


Item. 


Quantity. 


Coal: 

Hard tons . 

Soft do... 

Flour barrels. 

Flax bmihels. 

Wheat    do... 

Other  grainH do. . . 

Manufactured  iron .,.  tons. 

Pig  iron do. . . 

Iron  ore do. . . 

Copper do... 

Building  stone do. . . 

Limestone do. . . 

Oils barrels. 

Salt do... 

Sand cubic  yards. 

Lumber M  feet. 

Logs do... 

General  merchandise tons. . 


Total 


I 


101,429 

1,052,158 

474,909 

406,485 

635,037 

297,914 

21,893 

5,880 

164,848 

87,657 

28,294 

88,080 

27,863 

201,568 

>      12,620 

297.898 

17,  7«7 

169, 901 


Unit 
price. 


96.26 

4.00 

4.50 

1.09 

.79 

.48 

65.00 

21.00 

2.86 

250.00 

7.00 

1.50 

7.00 

.60 

.50 

15.37 

12.00 

J65.00 


Valuation. 


•633,981 

4,208,682 

2,187.090 

443.069 

501,679 

142.  V99 

1,423.045 

123.480 

386.218 

21,914.260 

163.056 

57,120 

194.971 

IX.  988 

6.260 

4,578,692 

213,444 

27.984.666 


65. 183, 541 


In  the  above  table  there  is  given  a  part  of  the  local  and  the  re^lar  through  busi- 
ness both  ways  through  these  canals.  There  is  a  large  local  business  from  one  part 
of  the  Portage  Lake  to  another  and  over  in  Torch  Lake  done  by  togs  with  scows, 
booms,  etc.,  transporting  lumber,  cord  wood,  hay,  charcoal,  etc.,  and  also  towing 
rafts  of  logs  and  timber,  amounting  in  value  to  over  $600,000.  There  is  also  (ronmder- 
able  traffic  done  by  small  steamers  running  between  different  points  around  Portage 
Lake  that  do  not  make  any  reports  unless  they  pass  through  the  Portage  River  or 
the  upper  canal. 

Summary  of  expenditures  made  from  appropriation  for  operating  and  care  of  canals  and 
other  works  of  navigation  (indefimU),  act  of  July  .5,  lSS4y  applied  to  Portage  Lake  and 
Lake  Superior  canals,  Michigan,  during  fiscal  year  1904. 


Date. 


1903. 

August 

September 

October 

November 

December 

1904. 

February 

March 

May 

June • 

Totol 


Office  ex- 
penses. 


8371.81 

87.61 

356.57 

172,07 

385.91 


285.17 
801.28 
667.00 
286.96 


Field 
service. 


2,664.82 


$1.807. 84 

103.55 

1,098.53 

585.27 

884.03 


360.70 
347.00 
877.83 
768.70 


Miscella-  ■  n,«»^^„„ 
neous.     I  I>«^n«- 


81.904.02 


84.062.88 


6,277.95 


46.72 


564.66 


2,506.40 


Total. 


4.062.33 


88.668.17 

4, 198. 49 

1,466.10 

757.84 

1.266.66 


595.87 

MM.  28 

1,444.88 

1,565.81 


15,500.00 


118. 

IMPROVEMENT  OF  HARBOR  AT  MARQUETTE,  MICHIGAN. 

For  a  hi/toiyof  thi«  harbor  8ee  Annual  Report  of  the  Chief  of 
Engineers  for  1901^  pajre  28m,  and  earlier  reports 

Under  the  provisiona  of  tlio  act  of  Concfross  aDDroved  Tnnp  i  ^  i  qao 
and  the  sundry  civil  ac t  of  March  8,  1903,  v^'o^hLoonZxl^  \^ 
the  constniction  of  cH>ncrt.to  superstructure  in  accordance  wkh  ?hS 
authorized  project,  ***'' 
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A  brief  statement  of  the  method  of  conducting  the  work  is  con- 
tained in  the  Report  of  the  Chief  of  Engineers,  united  States  Army, 
for  1903,  Appendix  K  K,  page  1821. 

The  superstructure  now  oiein^  built  consists  of  concrete  footing 
blocks  on  the  harbor  and  lake  siocs,  subaaueous  concrete  between  the 
footing  blocks,  and  superimposed  monolithic  blocks,  10  feet  long, 
built  in  place.  Amount  of  concrete  in  a  regular  monolithic  block, 
30.1  cubic  yards.  About  17,000  yards  of  concrete  will  be  used  in  the 
entire  work.  Estimated  cost  of  entire  concrete  superstructure, 
ri32,936.71. 

See  diagram  herewith  showing  a  cross-section  of  the  portion  of  the 
work  now  under  construction. 

The  work  during  the  past  year  has  been  in  charge  of  F.  L.  Dever, 
United  States  assistant  engineer.  The  following  data  are  mainly 
abstracted  from  a  reijort  bv  Mr.  Dever: 

Since  the  resumption  of  work  in  June,  1903,  there  has  been  750 
linear  feet  of  the  old  superstructure  removed  to  1  foot  or  more  below 
low-water  datum,  650  feet  prepared  for  footing  blocks  by  leveling  the 
old  wall  timbers  with  shimming  pieces  and  inserting  stnngers  resting 
upon  the  old  ties,  a  diflScult  ana  tedious  process  on  account  of  working 
in  2  to  3  feet  of  water.  Number  of  footmg  blocks  set  was  296.  There 
was  680  linear  feet  of  subaqueous  concrete  foundation  prepared,  with 
footing  blocks  and  mass  concrete  deposited  between  the  blocks. 

Sixty  monolithic  concrete  blocks  were  built  in  place,  equal  to  600 
linear  feet  of  breakwater. 

There  are  5.75  cubic  yards  of  concrete  in  a  linear  foot  of  complete 
superstructure  at  the  section  now  under  construction. 

The  proportion  of  ingredients  in  the  footing  blocks  and  subaqueous 
concrete  is  1  cubic  foot  crushed  rock,  one-half  cubic  foot  sand,  20 
pounds  Portland  cement,  and  in  the  monoliths  1  cubic  foot  crushed 
rock,  one-half  cubic  foot  sand^  16  pounds  Portland  cement. 

The  stone  dust  is  retained  m  the  crushed  rock.  Alpena  Portland 
cement  was  used  and  found  very  satisfactory. 

Mr.  Dever  states  that  the  average  tensile  strength  of  90  'briquettes 
made  in  May,  1904,  from  samples  tSken  from  the  footing-block  concrete 
was  as  follows: 


Id  (Uunp  cloth 
In  wmter 


5dA]n. 


899 

842 


Tdayi. 


Ptmndi. 
486 
894 


HdATB. 


471 
4d4 


28dA]rii. 


PoundM. 
484 
566 


These  tests,  it  will  be  noticed,  were  taken  from  batches  of  concrete 
just  as  it  went  into  the  work.  The  high  degree  of  strength  shown 
much  ex(*eeds  that  of  standard  specifications,  and  is  very  gratifying. 

Following  are  some  of  the  modlifications  adopted  from  time  to  time 
as  the  result  of  experience  since  the  work  was  begun  in  1895,  but 
without  changing  the  typical  form  of  the  original  design: 

1.  Footing  t>locks  have  been  molded  on  shore  and  placed  with  a  der- 
rick, so  as  to  bring  the  foundation  above  water  on  tne  lake  side,  and 
later  on  the  harbor  side  also«  instead  of  depositing  loose  concrete  in 
the  water.  The  height  of  these  blocks  has  been  increased  during  the 
past  year  by  1  foot 
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2.  Pieces  of  rubble  which  were  at  first  incorporated  in  the  monolithic 
concrete  were  soon  afterwards  omitted. 

•3.  Portland  cement  has  been  substituted  for  naturnl  cement  in  the 
construction  of  the  monoliths.  (Portland  cement  has  been  used  for 
subacjueous  concrete  from  the  first.) 

4.  A  concrete  mixer  has  been  substituted  for  hand  mixing  in  the 
last  year. 

5.  A  small  locomotive  and  gondola  cars  are  now  used  for  transport- 
ing the  concrete  from  the  mixer,  which  is  located  near  the  shore  end 
of  the  breakwater,  to  where  it  is  deposited  in  the  work.  The  aveittge 
distance  of  this  transportation  in  the  past  fiscal  year  was  1,800  feet. 

See  also  current  summary. 

The  available  balance  ana  appropriation  asked  for  will  be  expended 
in  the  construction  of  concrete  superstructure  to  its  completion  and 
for  maintenance. 

Money  statement. 

July  1,  1903,  balance  unexpendtd $95, 275. 93 

June  30,  1904,  amount  expende<l  during  fiscal  year: 

For  works  of  im})roveinent $50, 171. 80 

For  maintenance  of  improvement 1,500.00 

51,671.80 

July  1,  1904,  balance  unexpended 43, 604. 13 

July  1,  1904,  outstanding  liabilities 5,000.00 

July  1,  1904,  balance  available 38,604.13 


July  1,  1904,  amount  covered  by  uncompleted  c/)n tracts 8, 000. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane  30, 
1906,  for  maintenance  of  improvement,  in  adcfition  to  the  balance 
unexpended  July  1,  1904 5,000.00 

Submitteil  in  compliance  with  requirements  of  sundry  civil  act  of  Jane  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


ABSTRACT  OF   APPROPRIATIONS   FOR   IMPROVING    UARBOR   AT   MARQUETTE,  MICH. 


By  act  of  Congress — 

Approved  March  2,  1867 

(allotment) 

Approved  April  10,  1869 

(allotment) 

Approved  July  11,  1870. 
Approved  March  3, 1871 . 
Approved  June  10, 1872. 
Approved  March  3, 1873. 
Approved  June  23, 1874. 
Approved  March  3, 1875. 
Approved  June  18, 1878. 
Approved  August  14, 1878 
Approved  March  3, 1879. 
Approved  June  14, 1880. 
Pai«sed  August  2, 1882  . . . 
Approved  July  5, 1884  . . 
Approved  August  5, 1886 


$85,000.00 

26,  730. 00 

25,000.00 

60,000.00 

50,000.00 

15, 000. 00 

15, 000. 00 

15, 000. 00 

2,000.00 

2,000.00 

1,500.00 

1,000.00 

16, 000. 00 

5,000.00 

10, 000. 00 


By  act  of  CJongrees — 

Of  August  11, 1888 $25,000.00 

Approved  September  19, 

1890 40,000.00 

Approved  July  13, 1892  .  80, 000. 00 

Of  August  18, 1894 30,000.00 

Passed  June  3, 1896 29, 000. 00 

Deposited  in  United 
States  Treasury  Janu- 
ary 28,  1896 327.76 

July,  1898,  repavment..  .93 

Of  March  3, 1899 25,000.00 

Approved  June  13, 1902.  26, 000. 00 
Sundry  civil  act  March 

3,1903 80,000.00 

Total 664,558.69 
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l.IKT   OK    KXIKTINO    tt)NTKAlTH. 

Contract  was  entered  into  with  N<uih  IVlinHiiT,  of  Man|iu*tto,  Mioh.,  May  U.  UHVl, 
lor  furnishing  sand  fur  thei^oncreto  work,  at  -IHiHMitH  |M»r  cuhic  yunl,  am>rovt«<l  h\  l)io 
Ghief  of  Engineera  May  25,  19(K{.  Tinu*  of  U'innniitK  work,  May  \\  mXl,  and  io  \n^ 
completed  by  Septemlvor  I    19(>4. 

Contract  waH  «^ntered  into  with  F.  B.  StHMir  &  Sonn,  of  Manpiottr.  Mich.,  dul^Hl 
February  15,  191M,  approve<l  by  (''hi«»f  of  KuKii^'^'n*  Kobrimry  '2\  W^H.Jor  i\v\\\vr'\uu 
and  piling  in  the  Tniteil  Statt'it  wan^honm*  at  Man|iu*tto  4.;MH)  UirrtOii,  nuirt«  or  Ii^nn. 
of  Portland  cement,  at  $1.79  jht  Imrn'l,  dHivonsl  in  ImrrclH,  and  $I.W>  iht  bnrr»0 
delivere<l  in  aackn,  including  the  Knekn  (4  Hackn  to  the  liarn*)),  with  a  nAmlo  of  U) 
cents  per  sack  for  each  sack  retununl.  IVlivcry  to  (Munniciut*  Juiii*  H),  UHM,  and 
complete  August  10,  1904. 


OOmCEBCIAL  HTATIKTK>«  OK   MARUrKTTK,  MK'H.    (iNrumiNU    intHnQt^K   IHI.K,  MICH.  » 

[ToiiR  of  2,000  poiincln.] 


ShipmeDta. 


Tonn. 


Inmore '  2,248,227 

Plslroo ift,r»86 

Timber  (600  M  feet) l.ooo 

Lumber  (16.7S0  M  feet) 2f».o»f> 

Lath  (2,000,000  pieces) 500 


TWal 2,290.40H 


Krrt'l|itJi. 


Tiltia, 


r^»ko 

Fiiih 

CamI 

(fenvnil  mv.rvhmniWiie  .. 
Cement  ( 13.A0O  iNtrrelii) 

f Ml  (3.205  tjftrrelii) 

Brkk  (IWU) 

Halt  (2,100  barrelJi) 


:ivo 


Total 


ii7i.'ii2 
12, too 

2.  TtMl 

inn.  iifi 


Total  receipts  and  shipments,  2,(i7K,5()9  tont«;  total  valuation,  |9,<f(W,li:<l. 


ArrivaU  and  lUrpartureM  of  vens^U,  v*ith  regiMtfrM  Umiuig^,  for  r/ilnulur  jfenr  IfMhH. 


Arrir^.    <  I-*r«l.     „^,,^,,      U/oium?.. 


717 


7^1 
1-'I2 


Tntel. 


vn 


•1 


2,T».Wl 
314.  fOlf 


l.C#A 


Total  arrived  and  cltered,  1,740.    These  do  ntA  inclwle  ib^r  iijany  UmUi  wh^rh  ran 
this  harbor  for  shelter,  nor  the  nmall  Ujal^  in  the  fi.-b  intUr, 


I  I  9. 
HARBOR  OF  REFrOE.  MAkwl'tmK  i>AY   X:^ti>r±S 


'ji^f^l^ 


TliH  harbor  is  also  known  as  Presque  I^k 
For  the  description  of  the  locality  an«i  ih-r  :i:rrv<»  :. 
W  the  improvement  see  Annual  ftrpi«rt  vf  cc»r  ■  b.>f   .f  Lc^ju^r^, 
L  sited  Scatea*  Anny,  l?>iit>,  page-  S^^-.  i:^V^ 

Fortbe  work  of  improvement  >»-t?  th-e  A-^:aL  S.-;t:r:»  :i  'Ji**  ^tW 
«f  Ei^rineers.  United  States  Army,  for  y.-ikrf  ir.r.  l--*  1-  u.:  :?«:^ 
» the  current  summary. 

approved  projects  won*  for  •^-u:.:  ?;r  1.  •  •    /-♦•r     .*   >r*!ix-iri-vr 
oot  from  Presjque  Kle  Poin'    .xCLfi«<rf»L   n  1h»  '^  uui  ^.^.t- 
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ward  for  closing  a  gap  between  said  breakwater  and  the  shore  by  cril>- 
work  216  feet  long  (completed  in  1902). 

The  work  when  last  visited  was  in  good  condition,  and  affords  ^eat 
protection  to  the  commercial  business  done  in  this  bay.  No  additional 
work  is  proposed,  except  maintenance. 

The  available  balance,  with  appropriation  asked  for.  will  be  used 
for  maintenance. 

Money  statement. 

July  1,  1903,  balance  unexpended $409.42 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 200. 00 

July  1,  1904,  balance  unexpended 209.42 


Amount  that  ciin  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenanc^e  of  improvement,  in  addition  to  the  balance 
unexpende<l  July  1,  1904 1,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1^7,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


Abtstrad  of  appropriations  for  harbor  of  refuge,  MarqueUt  Bay,  Michigan. 

Act  of  Congress — 

Passeil  June  3,  1896 $20,000 

Approved  March  3,  1899 90,000 

Approved  June  13,  1902 7,500 

Tdtal 67,500 


COMMKRCIAL  STATISnCB. 

Shipments  from  Frfrnpu  IsU,  Mich.,  for  calaidar  year  190S. 

[Tons  of  2,000  pounds.] 

Pig  iron 14.466 

Iron  ore *. 1,290,408 

Lumber  ( 10,000,000  feet) 15,000 

Uth  (2.000,000) 600 

Square  timber  (500,000  feet) 1,000 

Total 1,261,374 

Approximate  value  of  commerce,  1903,  $3,379,445. 
There  were  no  receipts  of  freight  by  water. 

ArriraU  and  cUartmcft  of  rtfteU  for  1905, 


tow  Airired.    Defined. 


MS  SIS 

SM) M  M 


Total »« 


TMmL 


KMinuiU^I  net  rvfEetervti  tonn^ee,  1,400.000. 
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II  lO. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  GRAND  MARAIS,   MICH- 

IGAN. 

For  a  history  of  this  harbor  and  the  work  of  improvement  by  the 
Government  see  paj^o  2880,  Appendix  K  K,  Report  of  the  Chief  of 
Engineers,  United  States  Army,  1901,  and  earlier  reports,  including 
1881,  Api)endix  E  E  4,  page  2038,  and  1871,  page  131. 

The  contract  work  of  pier  extension,  which  was  commenced  May  4, 
1903,  and  was  under  construction  at  the  date  of  the  last  annual  report, 
was  completed  December  1,  1903.  Under  this  contract  the  west  pier 
was  extended  256  feet  and  the  east  pier  was  extended  192  feet,  a  total 
of  448  linear  feet  of  pier  work.  The  contract  price  of  this  pier  work, 
including  bearing  piles  and  rock  filling,  was  $91.26  per  Imear  foot. 
There  was  also  2,698  tons  of  riprap  placed  at  the  base  of  the  new  piers, 
at  $1.75  per  ton  of  2,000  pounds,  making  the  cost  of  these  extensions 
$45,605.98,  which  is  $101.80  per  linear  foot.  The  bearing  piles 
insure  these  new  piers  against  settlement,  to  which  the  previously 
constructed  piers,  resting  on  brush  mattresses,  were  subject.  Under 
the  same  contract  there  were  built  201  linear  feet  of  superstructure  to 
the  old  east  pier,  at  $9.67 — $1,943.67.  The  amount  of  this  contract 
work  was  $47,549.65.  There  were  also  repairs  to  the  piers  made  at  a 
cost  of  $216.54. 

The  present  length  of  the  west  pier  is  1,912  feet,  and  of  the  east 
pier  1,545  feet.  These  lengths  include  100  feet  of  pile  pier  at  the 
inner  end  of  each.  The  west  pier  is  344  feet  farther  into  the  lake 
than  the  east  pier. 

On  account  of  sand  movement  the  22-foot  curve  of  depth  has 
advanced  lakeward  between  four  and  five  hundred  feet  since  the 
project  for  improvement  was  adopted,  and  this  fact  will  entail  some 
additional  expense  for  pier  extension  to  deep  water.^ 

It  is  important  that  the  pier  extensions  oe  completed  in  order  to 
prevent  shoaling  in  the  entrance  channel. 

The  la.st  dredging  was  in  1891,  leaving  a  least  depth  of  17  feet  for  a 
width  of  175  feet.  When  last  examined  (in  May,  1904)  the  least 
depth  in  mid-channel  was  13  feet  at  low-water  datum. 

A  contract  for  deepening  the  channel  has  been  made,  and  work  on 
same  began  June  25,  1904.  Up  to  June  30,  1904,  10,133  yards  had 
been  removed.  A  total  of  about  40,000  vards  is  to  be  dr^ged,  and 
this  is  expected  to  result  in  a  channel  with  a  least  depth  of  17  feet  at 
low-water  datum  and  a  width  of  about  300  feet  This  work  is  to  be 
completed  by  July  31,  1904. 

The  pile  oike  which  closes  the  natural  entrance  was  built  in  1895- 
1S1I7  to  prevent  the  wearing  awaj'^  of  the  narrow  sand  spit  which 
extended  to  the  east  of  the  artificial  entrance  and  arrest  the  move- 
ment of  sand  from  the  east,  both  of  which  agencies  were  gradually 
advancing  sand  bars  into  the  harbor  basin.  It  was  also  expected  that 
with  the  dike  in  pla<*e,  the  sand  brought  by  wave  action  from  the 
easterly  shore  would  l)e  distributed  along  the  dike  and  form  a  perma- 
nent sand  spit.     These  objects  have  been  partially  realized,  and  a 

oThis  will  \h*  nia<le  the  subject  of  a  special  report  later. 
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ridfife  of  sand  has  been  formed  along  the  easterly  portion  of  the  dike 
ana  is  slowly  forming  farther  west.  The  dike  is,  however,  failing 
from  age,  and  a  large  body  of  ice  which  piled  upon  it  last  winter 
destroyed  about  100  feet  of  it  at  a  point  aoout  1,800  feet  from  the 
west  end. 

This  break  will  be  closed  with  an  embankment  of  riprap,  and  a 
portion  of  the  adjoining  dike  (900  feet,  more  or  less)  will  be  strength- 
ened by  depositing  an  embankment  of  rock  against  it  on  the  harbor 
side,  to  the  extent  of  available  funds,  including  an  allotment  of  1^5,000 
from  the  emergencv  appropriation  of  act  approved  June  13,  1902. 
The  maintenance  of  the  dike  will  make  it  necessary  to  strengthen 
more  of  the  dike  in  the  above  manner  or  otherwise,  amounting  to  pos- 
sibly 2,600  linear  feet  in  all,  or  45  per  cent  of  the  entire  length. 

It  is  proposed  to  apply  the  available  balance  and  appropriation 
recommended  to  the  work  of  pier  extension,  dredging  in  the  entrance 
channel,  repairs  to  the  pile  dike,  and  maintenance. 


Money  Htatement, 

July  1,  1903,  balance  imexpended 167,283.75 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  har- 
bor improvement,  act  of  June  13,  1902 5, 000. 00 


72, 283.  75 
Jane  30,  1904,  amount  expended  daring  fiscal  year: 

For  works  of  improvement $48, 680. 11 

For  maintenance  of  improvement 1,000.00 

49,680.11 


July  1,  1904,  balance  unexpended 22,603.64 


July  1,  1904,  amount  covered  by  uncompleted  contracts 8, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 83, 401. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1906,  in  addition  to  the  balance  unexpended  July  1, 1904: 

For  works  of  improvement $83, 401. 68 

For  maintenance  of  improvement 40, 000. 00 

123,401.68 

Submitted   in  compliance  with   requirements   of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AB8TRACT  OF   APPROPRIATIONS   FOR   IMPROVn^'O    HARBOR  OP   RRFTGE   AT  GRAND   MARAIS, 

MICH. 

By  act  of  Congress —  ,  Bv  act  of  Congress — 

Approved  June  14,  1880.  $10, 000. 00        '    Approved  March 3, 1899 .  $25, 000. 00 

Approved  March  3,  1881 .  20, 000. 00  I          Allotted  fn>m  act  June  6, 

Passed  August  2,  1882...     40,000.00  1  1900 384.32 

Approved  July  5,  1884 . .  a5, 000. 00  i          Approved  June  13, 1902 .     70, 000. 00 

Approved  Augusts,  1886.  26,250.00     Sale  of  United  States  prop- 

Of  August  11, 1888 50,000.00         erty 125.00 

Approved  September  19,  Allotted  from  act   June  13, 

1890 50,000.00         1902 5,000.00 


Approved  Julv  13,  1892.     30, 000. 00 

Of  August  18,  '1894 20, 000. 00 

Passed  June  3, 1896 24,000.00 


Total 405,723,32 
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RXIfmKG   CONTRACT. 


Contract  was  entered  into  March  28,  1904,  with  Lake  Superior  Contracting  and 
Dredging  Company,  of  Duluth,  Minn.,  and  approved  by  Chief  of  Engineers,  April  9, 
1904,  for  dredging  40,000  cubic  yards,  more  or  less,  in  remo\ing  flhoals  between  the 

5ien!,  etc.,  at  17  cents  tier  cubic  vard,  scow  measurement,  work  to  begin  by  June  1, 
904,  and  be  completed  by  July  31,  1904. 


C.  MMBRCIAL   HTATI8TICB. 


Arrivalii  and  dearance*  of  veweU  at  (irand  MaraiSf  Mich,,  J  90S, 


Arrived. 

Depart-  i 
ed. 

1 

Total. 

Net  rcfflK- 

tered 
tonna^. 

Bti^m , , .     . 

300 
100 

1 

aoo 

100 

000 

4flD  ono 

Sail  or  tow 

200  1       IfiO.OQO 

610,000 

Total 

400 

400 

800 

Principal  articUi*  rectivtd  and  shipped^  190S. 


Shlpmentii. 


Lumber  (40.000,000  feet)  . . . . 

Shinglei  (20,000  M) 

Uth8(8.W0M) 

Pluh 

Tle«(W,400) 

MiaceUaoeoui  merchandiae. 


Tonn, 


Total. 
Valuation.. 


00,000 

2.000 

2,200 

250 

3,  aoo 

2ftO 

68,000 
1768,  MM 


Receipts. 


Merchandise 

Coal 

Lojcs  (727.000  fwt).... 
Lumber  (M7, 000  feet ) 


Toul t, 

Valuation 


ToUl  freight,  81.000  tonp. 

Approximate  value  of  c*omuierce,  $1,624,824. 


Tons. 


f>,000 
3,000 
4.000 
1.000 


18.000 
1856.876 


I  I   II. 


REMOVING  SUNKEN  VESSELS   OK   CRAFT   OBSTRUCTING   OR   ENDAN- 
GERING NAVIGATION. 


On  September  19, 1903,  the  steamer  ^1.  A,  Parker  foundered  in  Lake 
Superior  off  Grand  Marais,  Mich. 

The  location  of  the  wreck,  some  4  or  5  miles  from  the  harbor,  was 
swept  without  finding  any  obstruction,  the  wreck  having  probably 
sunk  in  a  sandy  l>ottom.  It  is  improbable  that  the  wreck  fonns  anv 
obstruction  to  navigation,  and  the  expense  of  continuing  the  search 
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until  it  could  be  found  would  probably  have  been  out  of  proportion  to 
the  benefits  to  be  derived  from  the  information  to  be  received. 

Captain  Truedeli,  of  the  United  States  Life-Saving  Service,  kindly 
volunteered  the  services  of  himself  and  crew  of  five  men  and  a  surf 
boat,  and  rendered  valuable  assistance  to  the  United  States  inspector 
on  the  Grand  Marais  pier  work  in  the  search  for  the  wreck.  In  addi- 
tion, a  rasoline  launco  was  used  at  an  expense  of  $45. 

On  November  29,  1903,  the  steamer  J,  T.  Ilutchiiison  struck  a  reef 
about  6  miles  west  of  Eagle  River  in  Lake  Superior  and  1  mile  from 
shore.  The  boat  and  a  portion  of  its  cargo  were  removed  from  the 
reef  on  December  7th,  taKen  to  Hancock,  and  the  vessel  temporarily 
patched  for  the  rest  of  its  journey. 

An  attempt  was  made  on  the  9th  of  December  to  make  a  survey  at 
the  location  of  the  reef  on  which  the  steamer  stranded,  but  this  proved 
a  failure  on  account  of  the  depth  of  snow  on  land  and  the  formation 
of  ice  on  the  water,  causing  tne  buoy  at  the  location  of  the  wreck  to 
sink,  and  the  work  was  given  up.  An  expense  of  $72.24  was  incurred 
on  account  of  this  work,  and  for  several  other  minor  items  relating  to 
wrecks. 

An  allotment  of  $200  from  the  indefinite  appropriation  for  "  Survey 
of  Northern  and  Northwestern  Lakes "  was  maae  in  May,  1904,  for 
locating  the  reef  on  which  the  steamer  J.  T,  Hutch hison  stranded,  and 
this  work  is  now  being  laid  out,  and  will  be  completed  during  July, 
1904. 


RfeUM^. 


Cost  of  operations  on  each  worky  both  for  figcal  year  ending  June  30^  1904i  ond  since  the 
commencement  of  operations,  with  total  vessel  freight  and  estimated  value  of  same. 


Name  of  work. 


Grand  Marais,  Minn.. 

Agate  Bay,  Minn 

Duluth-Superior 

Portwing,  Wis 

Ashland.  Wis 

Ontonagon,  Mich 

Waterway  across  Ke- 
weenaw Point 

Operating  and  care  of 
same 

Marquette.  Mich 

Harbor  of  refuge, 
Marquette  Bay 

Grand  Marais,  Mich.. 

Total 


Amount 
expend- 
ed during 

fiscal 

year 
ending 
June  90, 

1904. 


$1,739.66 

257.60 

17n,060.48|al7 

'20,694.71 

28,947.68 

4,821.51 


8.803.40 

15,500.00 
61,671.80 

200.00 
49,680.11 


368,876.86 


Vessel  freight,  1908. 


Tons  of 

2,000 
pounds. 


86,265 

5.986,769 

,966,718 

51,969 

b  4, 212, 886 

«^7,990 


<f^,  420, 848 


/  2, 678, 509 

(1,261.874) 
A  81, 000 


83,441,484 


Estimated 
value. 


I7d2, 137 

15,042.922 

177,744,966 

786,064 

20,904,866 

623,870 

66,188,541 


9  9.696,681 

(3,379,445) 
1,624,824 


292,238,291 


Date  of 
com- 
mence- 
ment 
of  im- 
prove- 
ment 
by  the 
United 
States. 


Total 
amount  ex- 
pended by 
United 
States  to 
June  30, 
1904. 


1880 
1887 
1867 
1908 
1887 
1867 

1891 

1891 
1867 

1897 
1880 


1166,033.59 

244,415.56 

4,638,528.77 

21,476.07 

304.646.24 

849,792.64 

1,295,237.68 

136.657.64 
620,954.66 

49,790.68 
883,119.68 


8,209.653.01 


Vessel  freight  from  com- 
mencement of  work  to 
Jan.  1, 1904. 


Tons  of 

2.000 
pounds. 


115, 147 

45,079,618 

138,930,884 

124, 119 

51,830,948 

2,718,854 

16,356,768 


/  28, 169, 286 

(10.115.990) 
1,078,299 


284,997.822 


Estimated 
value. 


$3,797,976 

94.188,900 

1,986,847.470 

1.743,454 

424,563.922 

71.889.524 

513,474,260 


9130.717,931 

(26,005.316) 
13,915,601 


3,241.189,028 


a,  fr,  e^d  do  not  include  logs,  as  follows:  a  81,126,000  feet; 
feet. 
«  Laigely  freight  passing  through  the  canals. 
/  ancTff  include  Marquette  Bay. 
A  Includes  logs. 


b  260,000,000  feet;  <•  2,400.000  foot ;  d  17.787.000 
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II  12. 


PRELIMINARY  EXAMINATION  OF  HARBOR  AT  GRAxND  MARAIS,  MINNE- 
SOTA, WITH  A  VIEW  TO  ASCERTAINING  THE  NECESSITY  OF  MAKING 
ANY  CHANGE  OR  ADDITION  TO  THE  EAST  PIER, 

[Printed  In  Uouae  Doc.  No.  218,  Fifty -eighth  Congren,  seoond  narion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
eress  a  report  dated  January  17,  1903,  by  Capt.  David  D.  Gaillard, 
Corps  of  Engineers,  giving  the  results  of  a  preliminary  examination 
authorized  by  the  river  and  harbor  act  approved  June  13, 1902,  of  the 
harbor  at  Grand  Marais,  Minn.,  '^with  a  view  to  ascertaining  the 
necessitj'  of  making  any  change  in  or  addition  to  the  east  pier." 

For  reasons  stated  thei'ein  Captain  Gailiard  does  not  consider  it 
advisable  at  the  present  time  to  recommend  any  such  change  or  addi- 
tion. The  division  engineer,  Col.  O.  H.  Ernst,  Coi*ps  of  Engineers, 
concurs  in  his  opinion. 

This  report  has  been  referred  for  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harl>ors,  as  provided  in  sections  3  and  14 
of  said  act,  and  a  committee  of  the  l^rd  has  visited  the  locality. 
Attention  is  respectfully  invited  to  the  Board^s  report  of  April  9, 1903, 
in  third  indorsement  thereon. 

Grand  Marais  Harbor  has  been  improved  by  the  General  Grovern- 
ment  by  dredging  and  the  construction  of  breakwaters  to  provide  a 
harbor  of  refuge,  and  the  object  of  the  present  investi^tion  is  to 
asceitain  the  necessity  of  additional  work  on  the  east  pier.  In  the 
opinion  of  the  Boaixl  present  commerce  is  sufficiently  provided  for  bj 
existing  works,  and  iconcur  in  its  conclusion  that  at  this  time  it  is 
not  desirable  for  the  United  States  to  undertake  the  further  improve- 
ment of  this  locality. 

Very  respectfull}%  your  obedient  ser\'ant, 

G.  L.  Gillespie, 
Bri(/.  Grfi.^  Chii'f  of  E^igineen^  U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  capt.  d.  d.  gaillard,  cx)rps  of  engineeba 

United  States  Engineer  Office, 

Duluth^  Minn.^  January  17^  1903. 

General:  In  compliance  with  Department  letters  of  June  23  and 
July  3,  1902,  I  have  the  honor  to  submit  the  following  report  upon 
the  preliminary  examination  of  ^' Grand  Marais  [Minn.],  with  a  view 
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to  ascertaining  the  necessity  of  making  any  change  in  or  addition  to 
the  east  pier." 

The  harbor  at  Grand  Marais,  Minn.,  is  an  elliptical  bay  whose  major 
axis  is  about  one-half  mile,  and  whose  minor  axis  is  about  one-fourth 
of  a  mile  in  length.  Protection  is  given  by  two  breakwater  piers, 
each  350  feet  long,  from  the  east  and  west  points  of  the  bay.  These 
piers  have  been  completed,  and  an  aggregate  area  of  26  acres  dredged 
to  a  depth  of  at  least  16  feet,  all  as  contemplated  in  the  project  and  at 
a  cost  of  $163,954.63. 

This  harbor  is  the  only  harbor  of  refuge  on  the  north  shore  between 
Two  Harbors  (Agate  Bay)  and  the  international  boundary  line.  Its 
improvement  was  commenced  in  1880,  and  the  project  was  complete 
in  1901.  The  harbor  is  a  small  one,  its  total  capacity,  after  future 
dredging,  being  about  61  acres. 

Owing  to  the  fact  that  the  west  pier  projects  so  much  farther  south 
than  the  east  pier,  and  to  the  existence  of  a  large  shoal  area  within  450 
feet  of  the  entrance,  vessels  experience  more  difficulty  in  entering  the 
harbor  during  northeast  storms  than  they  did  previous  to  the  construc- 
tion of  the  west  breakwater. 

The  remedy  for  this  condition  of  affairs  would  be  the  construction 
of  a  new  east  pier  about  350  feet  in  len^h  in  prolongation  of  the 
rocky  reef,  ana  at  an  angle  of  about  45°  with  the  present  east  pier,  in 
removing  a  part  of  the  old  east  pier,  and  in  dredging  away  about  9 
acres  of  the  shoal  area  near  the  entrance,  previously  described.  The 
estimated  cost  of  construction  of  the  new  east  pier,  and  of  removing 
a  part  of  the  old  east  pier,  is  about  $40,000.  That  of  the  dredging, 
involving  the  removal  of  about  122,000  cubic  yards,  is  about  $28,000. 

No  railroads  lead  to  Grand  Marais,  and  inhabitants  of  the  vicinity 
are  totally  dependent  upon  water  transportation  for  their  receipts  and 
shipments. 

The  commerce  of  the  port  has  been  steadily  increasing  during  recent 
years,  the  receipts  and  shipments  for  the  calendar  year  1901  being  as 
follows: 

Freight  received  and  shipped^  1901. 

Receipts: 

Hay tons  of  2,000  ponnda.. 

Oats do.--. 

Manufactured  lumber do 

Laths  and  shingles do 

Cement  and  lime do 

Flour  and  mill  stuffs do 

Brick do 

Miscellaneous  merchandise do 

Total do 

Shipments: 

Railroad  ties do 

Telegraph  poles do 

Pulp  wood do 

Fish do 

Miscellaneous  merchandise do.... 

Total do 022,574 


111 

67 

276 

441 

16 

99 

.  224 

810 

1,544 

5,833 

8,125 

8,550 

64 

2 
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FuBengere: 

Arriving number..  9)8 

Departing do 919 

Total do....  1,837 

Valoation  of  receipto  and  shipmentH,  1901 ^$249, 144 

The  commerce  of  the  port  is  well  protected  by  present  improvements, 
which  are  in  fair  condition,  the  only  difficulty  being  the  risk  of  enter- 
in^r  during  northeast  storms,  for  the  reasons  previously  stated.  So  far 
as  I  can  learn,  no  vessels  have  suffered  injury  in  making  the  entrance 
since  the  completion  of  the  west  breakwater  in  August,  1901.  Tlie 
progress  of  development  of  the  north  shore,  however,  has  been  very 
great  in  recent  years,  and  any  large  increase  in  the  commerce  of  the 
port  or  in  the  size  of  the  vessels  entering  it  would  render  a  change  in 
existing  conditions  desirable.  The  first  and  most  important  remedy 
would  be  the  dredging  previously  described,  but  the  act  approved  June 
13,  1902  (Public,  No.  154),  limits  this  preliminary  examination  to  any 
change  in,  or  addition  to,  the  east  pier,  and  therefore  eliminates  any 
recommendation  in  reference  to  dredging.  Without  the  dredging  a 
change  in  the  location  of  the  east  pier,  while  beneficial,  would  not  at^in 
the  desired  result,  and  as  present  conditions  ai*e  fairly  satisfactory  I  do 
not  consider  it  advisable  at  the  present  time  to  recommend  any  change 
in  or  addition  to  the  east  pier. 

Rich  mineral  deposits  are  alleged  to  exist  in  the  back  country. 
.Should  these  be  opened  up  and  connected  with  the  lake  by  raiiroaa, 
the  harbor  would  Inecome  of  considerable  importance  as  an  ore-shipping 
point. 

Respectfully  submitted. 

D.  D.  Gaillari), 

Captain  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  r.  S,  A. 
(Through  the  Division  Engineer.) 

[Pint  indonemcnt.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  IlL^  Janxuiry  19.,  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  no  change  in  or  addition  to  the  east  pier 
is  at  present  necessary. 

O.  H.  Ernst, 
Lieut.  6W.,  Corpn  of  Engineers^ 
IHvislofi  Engineei\  Northwest  Divv<!o7i, 

[Second  indoreement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  11,  iOOS. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harlx>rs,  constituted  by  Spe<»ial  Orders  No.  24,  Headquarters,  Corps 

'<  Not  including  7,000,000  feet  of  Ioiqb. 
KNO  1904 176 
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of  Engineers,  series  of  1902,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
B}'  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colwiel^  CarpH  of  Eiigineers. 

[Thini  indorHement.] 

Board  op  Engineers  for  Rivers  and  Harbors, 

Was/imt/ion,  I).  6'.,  April  9,  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer,  the  indorsement  of  the 
division  engineer  thereon,  and  several  letters  from  interested  persons. 

Present  commerce  is  sufficiently  provided  for  by  existing  works. 
In  the  opinion  of  the  Board  there  will  be  no  increase  in  the  commerce 
of  the  locality  sufficient  to  justify  expenditure  for  further  improve- 
ment until  interior  ore  and  timber  lands  have  been  developed  and 
connected  with  the  port  by  rail.  In  the  event  of  such  development  it 
may  become  advisable  to  alter  materially  the  existing  project,  but  at 
present  the  Board  believes  that  it  is  not  desirable  for  the  United 
States  to  undertake  the  further  improvement  of  the  harbor  of  Grand 
Marais,  Minn. 


For  the  Board: 


H.  F.  Hoix>ES, 

Maj<f7\  Cor pt<  of  Engineers^ 

Senior  Member  Present. 


I  I  13. 

preliminary  examination  and  survey  of  MARQUETTE  HARBOR 

AND  VICINITY,  MICHIGAN. 

[Printed  in  House  Doc.  No.  Itil,  Fifty-eighth  Congreiw,  MH^nd  KeasioD.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Waahingtoii^  Deceiaher  i,  190S, 

Sir:  The  river  and  harbor  act  approved  June  13,  1902,  makes  pro- 
vision for  a  preliminary  examination  and  a  survey  of  Marquette  Har- 
bor, Michi^n,  and  vicinity,  "with  a  view  to  ascertaining  whether 
further  harbor  of  refuge  facilities  are  needed,  and  if  so,  at  what  point." 
In  pursuance  of  this  provision,  I  have  the  honor  to  submit  herewith 
for  transmission  to  Congre.ss  reports  dated  Januarj'  17,  1903,  by  Capt, 
D.  D.  Gaillard,  Corps  of  Engineers,  upon  preliminary  examination, 
and  September  30,  1903,  by  Capt.  Chas.  L.  Fotter,  Corps  of  £ngi- 
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neers,  npon  survey,  with  indorsements  thereon  by  the  division  engi- 
neer, Col.  O.  H.  ESrnst,  Corps  of  Engineers,  and  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  to  which  these  reports  were  referred 
for  consideration  and  recommendation,  as  provided  by  sections  3  and 
14  of  said  act  of  June  18,  1902. 

The  Board  concars  in  the  opinion  expressed  by  the  district  officers 
and  the  division  engineer  that  greater  harbor  of  refuge  fat^ilities  are 
ne(Hled  in  this  vicinity;  that  Marquette  Harbor  is  the  best  place  to 
select  for  improvement  to  this  end,  and  that  the  sheltered  area  needed 
can  be  secured  by  extending  the  present  breakwater.  The  estimated 
cost  of  extending  this  breakwater  1,500  feet  is  $803,000.  In  the  opin- 
ion of  the  Boaixf  this  exjienditure  is  reasonable  when  compared  to  the 
advantages  to  commerce  that  would  follow  its  construction,  and  the 
locality  is  therefore  regarded  as  worthy  of  improvement  by  the  United 
States  in  the  manner  proposed. 

In  this  opinion  I  concur. 

Very  respectfully,  your  obedient  servant,  < 

G.  L.  Gillespie, 
Brig,  Oen.^  Chief  of  Engineers^  U.  S.  Army. 

Hon.  EuHU  Root, 

Secretoflry  of  War. 


PREUMINABT    BXABqNATION    OF    MARQUETTE    HARBOB    AND    VIGINITT, 

MICIIIOAN. 

UNrrED  States  Enoineeb  OmcE, 

DuliUhj  Mimn.^  January  17^  1903. 

General:  In  compliance  with  Department  letters  of  June  23  and 
July  8,  1902,  I  have  the  honor  to  submit  the  following  report  xxfon 
the  preliminary  examination  of  *' Marquette  Harbor  and  vicinity,  with 
a  view  to  ascertaining  whether  further  harbor  of  refuge  facilities  are 
needed,  and  if  so,  at  what  point.'' 

There  are  two  harbors  now  available  at  Marauette,  Mich.,  one  of 
them  being  known  officially  as  the  harbor  at  Marauette,  Mich.,  and 
the  other  as  the  harbor  of  refuge,  Marquette  Bay,  Jdichigan.  These 
harbors  are  but  2}  miles  aimrt,  and  the  latter,  although  called  a  harbor 
of  refuge,  was  built  solefy  to  afford  protection  to  the  terminal  docks 
for  an  ore-shipping  railroad.  It  is  not  used  as  a  harbor  of  refuge,  for 
in  very  severe  storms  vessels  can  not  lie  in  it  in  safety. 

A  third  site  has  been  suggested  for  the  construction  of  a  harlK)r  of 
refuge  in  case  additional  facilities  are  needed  of  this  description  in  the 
vicinity  of  Marquette.  This  is  Partridge  Itey,  lying  to  the  west  of 
Partridge  Island.  All  of  the  localities  mentioned  are  shown  on  Lake 
Sur\'ey  chart  No.  120,  chart  of  Marquette  and  Presque  Isle  harbors, 
Michigan. 

A  study  of  the  various  interests  involved  shows  that  if  further  harbor 
of  refuge  facilities  are  needed  they  can  best  and  most  economically  be 
secured  by' prolonging  the  present  breakwater  at  the  harbor  at  Mar- 
quette. This  breakwater  is  3,000  feet  in  length  and  was  completed  in 
1894,  at  a  total  cost  of  $469,732.44,  including  repairs.  Owing  to  the 
decay  of  the  original  tini!)er  superstructure  about  1,600  feet  of  this 
superstructure  fa^s  been  replaced  oy  concrete.    Under  authority  granted 
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D.  D.  GAiix-iRi*. 

Bri|f,  Gen,  G,  L.  Giu^aipte, 

(flo^f  of  Erorjln^jfn^  U.  S,  A* 
ClhrtHif^  the  Diri/iion  Enj^ineer.) 


f>Knc"K  I^%i.M03«  EyoixFEE,  XoBTHWEOT  Dmsiox, 

ChUngo.  IlL^  January  19^  I9^XJ. 

Re^pe«f;tfijll y  forward^-^l  to  the  Chief  of  Engineers. ' 

I  con^rtir  in  th^  opinion  that  additional  facilities  for  the  shelter  of 
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vessels  duriDg  storms  are  needed  at  Marquette,  and  that  the  best  way 
to  secure  them  is  to  extend  the  present  breakwater  at  the  harbor  of 
Marquette. 

The  request  for  an  allotment  of  $150  for  the  preparation  of  plans 
and  estimates  is  recommended  for  approval. 

O.  H.  Ernst, 
Lieut.  Col.^  Corps  of  Engineers^ 
Division  Engineer^  Northwest  Division. 

[Seeond  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

February  10,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  bv  Special  Orders  No.  ^,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation, 
aH  required  by  section  8  of  the  act  of  June  13,  1902. 
By  conunand  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colond^  Corps  of  Engineers. 

[Third  Indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  (7.,  Afarch  19,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  and  the  indorsement  of  the  division 
engineer  thereon. 

Both  the  present  and  prospective  commerce  involved  is  large  and 
general  in  its  character,  and  is  in  need  of  more  shelter  in  time  of 
storms  than  is  now  afforded  by  the  harbors  in  the  vicinity. 

The  Board  concurs  in  the  opinion  expressed  by  the  district  officer 
and  division  enj^ineer  that  greater  harl)or  of  refuge  facilities  are 
needed  in  this  vicinity;  that  Marquette  Harbor  is  the  best  place  to 
select  for  improvement  to  this  end,  and  that  the  sheltered  area  needed 
can  be  secured  by  extending  the  present  breakwater. 

In  the  opinion  of  the  Board  it  is  desirable  for  the  United  States  to 
undertake  this  improvement,  provided  it  can  be  made  at  reasonable 
cost 

The  Board  therefore  recommends  that  there  be  made  an  allotment 
of  $150,  as  requested  by  the  district  officer,  for  the  preparation  of 
plans  and  estimate  of  cost. 

For  the  Board: 

H.  F.  Hodges, 
Major,  Corffs  of  Engineers, 

Senior  Member  Present. 

[Fbnrth  indonement.] 

OmoE  Chief  of  Engineers,  U.  S.  Army, 

March  ee,  1903. 

Respectfully  submitted  to  the  Secretary  of  War. 

Th'iH  is  a  report  on  preliminarv  examination  of  Marquette  Harbor 
and  vicinity^  Michigan,  authorizeii  by  the  river  and  harbor  act  approved 
June  18,  1902. 
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Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  the  preceding  indorsement,  I  recommend  the  prepara- 
tion of  plan  and  estimate  of  cost  of  improvement  of  the  locality,  as 
proposed,  be  authorized* 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Fifth  indorsement.] 

War  Department, 

March  £8, 1903. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Cary  Sanger, 
Assistant  Secretary  of  Wa/r. 

[Sixth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  October  8^  1903, 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  report  containing  plans  and  estimates  as  recommended. 
By  comnoand  of  Brig.  Gen.  &illespie: 

H.  F.  Hodges, 
Major y  Corps  of  Engineers* 

[Seventh  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  67.,  October  IS,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
accompanying  report  of  the  district  oflScer  containing  a  project  and  an 
estimate  of  cost  of  extending  the  Marquette  breakwater  1,500  feet, 
and  a  full  exposition  of  the  commercial  benefits  to  result  from  such  an 
extension,  both  as  regards  the  general  commerce  of  the  lake  by  an 
increase  of  harbor  of  refuge  facilities  and  as  regards  the  commerce  of 
the  port  of  Marquette. 

In  third  indorsement  hereon  the  Board  expressed  the  opinion  that 
the  desirability  of  the  proposed  improvement  hinged  upon  its  cost. 
In  comparison  with  the  advantages  to  commerce  that  would  follow  the 
execution  of  the  proposed  work,  the  Board  believes  that  the  expendi- 
ture involved,  $303,000,  is  reasonable. 

For  the  Board: 

ChAS.  J.  AUiEN, 

Zieiit.  CoLy  Corps  of  Enaineers^ 

Senior  Member  of  the  Board. 


SURVEY  OF  MARQUETTE  HARBOR,  MICHIGAN. 

DuLUTH,  Minn.,  September  30^  1903, 

General:  I  have  the  honor  to  make  the  following  report  on  the 
irvey  of  harbor  at  Marquette,  Mich.,  and  submit  plan  and  estimate 
r  further  improvement  of  the  same. 
%.  Section  14  of  the  river  and  harbor  act  of  June  13, 1902,  provided 
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for  a  preliminaiy  examination  of  "  Marquette  Harbor  and  vicinity,  with 
a  view  to  ascertmning  whether  further  harbor  of  refuge  facilities  are 
neeried,  and  if  so,  at  what  point" 

8.  By  direction  of  the  Chief  of  Engineers,  a  preliminary  examina- 
tion was  made  by  Capt.  D.  D.  Gaillard,  Corps  of  Engineers,  and  his 
report  submitted  January  17,  1903,  states: 

In  view  of  the  Utrs  yearlv  increase  in  Bhipping  on  Lake  Saperior,  and  of  the  hct 
that  at  tiniM  the  harbor  is  badl^  crowded,  1  am  of  the  opinion  that  further  harbor 
of  refuge  fadlilieeara  needed  at  Marauette  Harbor,  and  that  they  should  be  secured 
by  extending  the  praaent  breakwater  for  a  distance  of  about  1,500  feet 

4.  By  direction  of  the  Chief  of  Engineers,  contained  in  letter  of 
April  1, 1908,  the  survey  and  estimates  have  )>een  made. 

5.  Marquette  Harbor  has  long  been  an  important  harbor  for  com- 
merce, steadily  increasing  in  that  respect,  snd  bus  also  for  several 
years  been  used  quite  extensively  as  a  harbor  of  refuge.  Its  impor- 
tance in  the  latter  reupect  has  been  very  materially  enhanced  in  recent 
years  by  the  improvement  of  the  Portage  Lake  ship  canals  across 
Keweenaw  Point,  causing  a  much  larger  portion  of  the  lake  commerce 
to  take  advantage  of  that  canal,  ancT  thus  run  much  nearer  to  Mar- 
quette Harbor  in  their  i-egular  course  than  they  did  formerly  in  pass- 
mg  outside  of  this  point.  It  has  been  reported,  unofBcially,  that  there 
hare  been  counted  32  vessels  at  one  time  taking  advantage  of  this  har- 
bor as  a  harbor  of  refuge,  and,  while  no  accidents  were  reported,  it  is 
stated  that  the  space  was  pretty  well  filled. 

6.  Considering;;  the  fact  that  the  harbor  area  is  by  no  means  perfectly 
protected,  and  it  has  already  been  taxed  to  near  its  limit,  and  that 
there  is  no  other  pUce  so  convenient  between  Whiti'fisb  Point  and  the 
Portage  Lake  Canal,  it  seems  to  me  to  be  plain  that  ^*  further  harbor 
of  refuge  facilities  are  needed"  in  this  vicinity,  and  that  the  best  point 
is  Munaette  Harbor. 

7.  The  commerce  of  Marquette  Harbor  has  been  gradually  increas- 
ing, as  is  ^own  by  tbe  following  table  showing  the  total  receipts  and 
shipments  for  tbe  part  seven  years: 


8.  While  the  present  harbor  facilities  are  enough  to  aooomodate  this 
commerce,  the  protection  afforded  shipping  is  by  no  means  perfect, 
and  the  extension  of  the  breakwater  would,  in  addition  to  providing 
more  harbor  of  refuge  area,  greatly  benefit  the  present  commerce. 
There  is  no  reason  to  l^lieve  that  there  will  not  be  a  steady  increase  in 
tbe  commerce  of  this  harbor. 

Regarding  the  conditions  in  this  harbor  during  severe  storms,  Mr. 
Clarence  ColemaB,  assistant  engineer,  has  submitted  to  me  the  follow- 
ing memorandom,  dated  Septeml>er  25,  1903: 

I  was  stationed  at  Marquette,  Mich.,  in  local  charge  of  the  construction  of  the  con- 
cnte  mpervtrui'tiim  to  the  breakwater,  from  May,  18S6,  to  Miy,  1898.  I  observed 
that  during  the  stormy  seamns  the  harbor  was  much  used  as  a  harbor  of  refufre. 
Tttc  bartKHT,  aa  at  present  pmtecled,  is  subject  to  very  violent  undertow,  and  venels 
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seeking  refage  daring  storms  sometimes  have  ^;reftt  difficulty  in  holding  with 
snchora.  Donng  a  ptorm  which  oocorred  on  November  7,  1897, 1  saw  ue  water  on 
the  north  beach,  about  700  feet  west  of  the  north  end  of  the  breakwater,  soige  back 
and  forth  over  90  feet,  measured  on  the  horizontal;  that  is  to  say,  the  nndnlatioiis 
caused  a  change  in  the  shore  line  of  90  feet  at  this  point.  The  same  nieht  at  the  same 
locality  I  worked  until  2  a.  m.  attempting  to  hold  two  scows.  I  had  1,200  feet  of 
new  l^inch  diameter  manila  line,  and  with  a  good  crew  of  men,  assi^ed  bv  the 
United  States  life-saving  crew,  I  found  it  was  impo8Pible  to  hold  them,  as  they  Droke 
the  lines  as  quickly  as  we  made  them  fast  1  am  of  the  opinion  that  the  permanent 
importance  of  Marquette  Harbor  is  in  its  position  as  a  harbor  of  refuge,  and  while 
I  never  saw  it  crowded  beyond  its  capacity  with  vessels  seeking  refage  daring  my 
residence  at  Marr^uette,  yet  it  is  no  imreasonable  assumption  to  sappoee  that  such  a 
condition  mi^ht  very  readily  occur. 

It  would  seem  that  the  present  harbor  is  inadequately  protected  or  such  conditions 
of  undertow  as  those  descrilx^  would  not  exist,  and  any  improvement  or  extenaion 
of  the  breakwater  that  would  not  only  increase  the  harbor  area,  bat  at  the  same 
time  mitigate  the  evil  of  imdertow,  would  add  much  to  its  utility  as  a  harbor  of 
refuge. 

Captain  Benson,  master  of  a  lai^e  tug  formerly  employed  at  Mar- 
quette, states  that  a  decided  undertow  is  felt  at  the  wnarvee,  causing 
loaded  vessels  to  range  on  their  lines^  frequently  parting  them. 

9.  It  has  been  suggested  that  the  harbor  area  might  be  increased 
by  dredging  at  a  less  cost,  but  this  would  not  do  away  with  the  pres- 
ent trouble  from  undertow,  and  it  appears  that  the  present  break- 
water should  be  extended  to  overcome  this  difficulty,  and  afterwards 
dredging  could  be  resorted  to  if  the  available  area  should  not  be  suf- 
ficiently large. 

10.  A  map  of  Marauette  Harbor  showing  two  locations  of  the  pro- 
p(wed  extension  is  submitted  herewith.  Qf  these  two  locations  it  is 
thought  better  to  build  on  the  line  of  the  old  l)reakwater  extended. 
The  extension  of  this  line  1,500  feet  should  give  safe  protection  from 
undertow,  will  increase  the  protected  area  outside  of  harbor  lines  to 
about  162  acres,  as  against  88  now  protected,  and  this  could  afterwards 
be  increased  to  172  by  dredging,  while  the  oblique  position  will  give 
only  152  acres,  or  162  with  aredgin^.  It  should  ^ve  perfeci  safety  to 
vessels  lying  at  ore  dock  No.  1^  which  is  now  denied  them;  it  will  give 
sufficient  space  for  vessels  coming  around  the  end  of  the  breakwater  to 
head  up  toward  the  harbor  basin  without  interfering  with  vessels 
approaching  or  leaving  this  ore  dock;  it  gives  a  good  location  for  the 
harbor  entrance  in  case  the  harbor  should  ever  oecome  of  sufficient 
importance  to  warrant  the  construction  of  a  breakwater  out  from  the 
south  shore  to  inclose  more  area  for  commerce,  and  the  cost  will  be 
less  than  12  per  cent  additional  over  the  1,200  feet  on  the  oblique  line. 

11.  I  therefore  recommend  the  extension  of  the  present  breakwater 
1,500  feet,  at  an  estimated  cost  of  $303,000. 

12.  Report  on  the  survey  made  by  Assistant  Engineer  F.  L.  Dever, 
in  local  cnarge  of  work  at  Marquette,  is  submitted  herewith,  showing 
estimate  of  cost  of  improvement  in  detail.  Also  map  of  Marquette 
Harbor,  showing  plan  and  method  of  construction  of  proposed  exten- 
sion, the  latter  being  only  a  general  method  of  construction,  which 
may  be  varied  in  case  the  work  be  undertaken. 

Respectfully  submitted. 

Chas.  L.  Potter, 
Captain^  Corps  of  Engineers. 
Brig.  Oen.  O.  Li.  Giixesfie, 

Chi^f  of  Erigineers^  U.  S.  A. 
Qiq^  the  Division  Engineer.) 
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[flat  indonement] 

Office  Division  Engineeb,  Nobthwest  Division, 

Chicago^  lU.^  Octobers^  1903. 

Respectfully  forwarded  to  the  Chief  of  En^neers.     I  concur  in  the 
recommendatiOD  contained  in  paragraph  11. 

O.  H.  Ebnst, 
Colond^  Corps  of  Eiigineers^ 
JHvmo7i  Enghieer^  Northwest  J/ivision, 


RIPORT  OF  MR.  F.  L.  DBVER,  A88IOTANT  BNOINEKR. 

Marqukitb,  Mich.,  Sej  femhrr  15, 190S. 

Captain:  I  have  the  honor  to  report  that  in  compliance  with  I>epartmeut  letter 
dated  April  1,  1903,  a  survey  for  the  extension  of  the  breakwater  at  Marquette  Har- 
bor, Michigan,  has  been  executed,  and  projects  for  the  improvement  suggested  for 
your  consiaeration,  with  estimates  of  cost,  based  upon  the  results  of  the  surve]^. 

Survfff. — ^This  was  made  by  Mr.  Chas.  Carisch,  lunior  engineer,  under  my  imme- 
diate direction,  in  the  months  of  May  and  June,  1903.  This  was  not  a  full  survey  of 
the  harbor.  Only  the  vicinitv  of  the  present  breakwater  and  suggested  locations  of 
the  proposed  extensions  was  included  m  the  survey. 

A  Dase  line  was  accurately  measured  on  top  of  the  concrete  superstructure  to  the 
present  breakwater  and  seven  triangulation  stations  were  established,  of  which  four 
are  of  a  permanent  nature  and  were  well  marked.  Observations  were  taken  on 
Polaris  for  determining  the  true  meridian. 

Soundings  were  taken  from  a  rowboat  run  on  located  ranges,  and  position  on  range 
was  located  b^  transit  intersections. 

Gauge  readings  were  taken  for  reducing  the  soundings  to  low-water  datum. 

The  ^uge  was  checked  by  spirit  levels  from  old-established  bench  marks  and 
comparison  of  readings  with  the  united  States  gauges  on  ore  dock  No.  4  in  Marquette 
Harbor. 

A  map  of  Marquette  Harbor,  made  from  this  and  previous  surveys,  is  transmitted 
herewith. 

Project  for  improiTmerU, — ^The  project  for  the  improvement  to  obtain  greater  harbor 
of  refuge  facilities  contemplates  the  extension  of  the  present  breakwater. 

It  might  also  include  the  dredging  out  of  the  shoal  area  at  north  end  of  the  pres- 
ent harbor.  The  removal  of  about  §5,000  cubic  yards  of  material  by  dredging  at  a 
cost  of  about  $15,000,  would  increase  the  area  with  a  depth  of  20  feet  or  more,  pro- 
tected by  the  present  breakwater  by  about  10  acres. 

In  the  project  for  the  extension  of  the  present  breakwater  to  obtain  greater  har- 
bor of  refuge  facilities,  two  locations  for  tne  extension  are  suggested  for  vonr  consid- 
eration; one  in  a  southeasterly  direction  from  the  end  of  the  present  breakwater, 
designated  location  A-B,  and  the  other  one  on  the  prolongation  of  the  line  of  the 
present  breakwater,  designated  location  A-0. 

It  is  believed  that  either  of  these  locations  would  answer  the  requirements.  The 
greatest  exposure  is  from  the  north  and  northeast  storms,  and  these  have  to  be  pro- 
vided against  Northwest  storms  cause  more  or  less  *'aead  swells,"  and  result  in 
considerable  disturbance  in  the  harbor. 

It  is  found  from  the  official  records  of  the  United  States  Weather  Bureau  at  Mar- 
QO^tte.  Mich.,  that  the  wind  has  attained  a  maximum  velocity  of  33  miles  per  hour 
from  tne  northeast  on  three  oocasioiiH  during  the  past  ten  years,  and  that  it  has 
exceeded  25  miles  per  hour  twenty-two  times  durinji^  that  period.  The  maximum 
from  the  north  was  38  miles  an  hour,  and  the  maximum  from  the  east  the  same. 
Winds  from  the  east  to  the  southeast  could  not  produce  any  very  heavy  swells, 
owing  to  the  short  stretch  to  the  south  shore  in  that  direction. 

Location  A-B  wotild  give  a  safer  entrance  to  the  harbor  by  allowing  the  vessel  to 
keep  fauther  away  from  shore  on  southwest  side  of  the  bay  and  bv  giving  a  greater 
aheltered  width  in  which  to  swing  around  and  head  into  the  wind  Defore  anc\)oring. 
The  vemels  entering  the  harl)or  at  the  time  of  a  northeiE»t  storm  approach  the  end  of 
the  present  breakwater  on  very  nearly  a  west  course  and  run  very  close  to  the  end. 
(In  fact,  so  close  that  one  vessel  ran  into  the  end  of  the  breakwater  the  past  summer. 
Name  of  vessel  or  exact  date  unknown.  Damage  slight )  Vessel  masters  have  s 
great  abhorrence  for  the  southwest  shore  of  the  My  and  for  the  shore  in  the  vicinity 
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<^  the  moath  of  ChocoUy  River,  as  a  rraalt  of  the  great  namber  of  wrecka  and 
altiee  which  have  occarred  in  said  localities  in  the  past,  and  they  keep  awsy  from 
the  shore  as  far  as  possible. 

The  present  breakwater  protects  an  area  of  about  88  acres,  ^  with  an  aTailable  depth 
ol  20  feet  or  more  duriug  moderate  northeast  storms.  The  removal  of  some  ^,000 
cnbic  yards  of  material  by  dredging  would  increase  this  area  to  about  98  acres.  The 
harbor  area  would  be  increased  by  about  64  acres  by  building  1,200  feet  of  break- 
water on  location  A-B,  making  the  total  area  162  acres  outride  harbor  lines,  which 
would  be  wefl  protected  during  moderate  northeast  storms;  or  by  building  1,500  feet 
of  breakwater  on  location  A-C  the  harbor  area  would  be  increased  by  about  74  acrtt>, 
making  the  total  area  172  acres  outside  harbor  lines,  which  would  be  w^  protected 
during  moderate  northeast  storms. 

Kiwi  of  breakwater. — The  kind  believed  to  be  bert  suited  to  the  conditions  at  Mar- 
quette Harbor  is  timber  cribs  resting  upon  a  pile  foundation  and  stone  embankment, 
and  a  superstructure  of  concrete  s^ilar  in  form  to  that  being  built  on  the  old  wooden 
cribs  of  the  present  breakwater.  The  foundation  and  the  cross  section  of  timber  crib 
and  concrete  superstructure  sbotild  be  designed  with  retrard  to  stability  and  economy. 

Suggested  cross  sections  of  the  breakwater  for  the  two  locations  are  shown  on  the 
map.  It  is  believed  the  stability  of  a  breakwater  of  the  section  shown  would  be 
ample  to  withstand  the  heaviest  storms  of  this  locality.  In.  my  opinion,  the  greatest 
danger  at  location  A-B  would  be  from  ice  pressure  at  time  of  heavy  northeast  storms 
with  a  large  body  of  ice  outside  the  breakwater.  With  a  sloping  fftoe,  reaching  2 
feet  below  low-water  datum,  it  is  believed  that  the  'longer  from  this  source  would  be 
no  greater  than  it  is  at  the  southerly  end  of  the  present  breakwater,  if  as  great.  The 
stability  to  prevent  displacement  bV  sliding  laterally  oould  be  greatly  increased  at  a 
ali^t  cost,  and  is  provided  for  in  tfie  estimate  of  cost 

EiiimaU  of  coti, — ^The  following  estimate  is  for  50  linear  feet,  complete,  of  average 
section  of  embankment,  and  for  a  pierhead  100  feet  in  length.  The  prices  for  pfle 
foundation,  riprap  embankment,  and  crib  are  intended  to  represent  the  probable  cost 
of  material  in  place,  together  with  contractors'  profits  ana  insurance  against  risks, 
etc  The  prices  for  concrete  in  place  are  intended  to  represent  the  i>robable  cost  for 
the  United  States  to  do  the  work  by  hired  labor,  using  plant,  equipment^  etc.,  on 
band  after  concrete  saperstructure  to  the  present  breakwater  is  compleled. 

Ettimalefor  location  A-B» 

lOUXDATIOK   AND  CRIB. 

POing,  3,380  linear  feet,  at  15  cents ^07.00 

Riprap  embankment,  1,990  cnbic  vards,  at  $1.40 2,788.00 

Fine  timber,  83,300  feet  B.  M,  at  128 2,332.40 

Iron  fastenings,  5,800  pounds,  at  3i  cents 188.50 

Stone  ballast,  720  cubic  yards,  at$1.60 1,152.00 

Concrete,  24  cubic  yards,  at  $7 168.00 

Steel  plate  and  fasteningw,  7,450  pounds,  at  3}  cents 260.7$ 

7,394.05 
Saperintoidence,  inspection,  etc,  10  per  cent 739. 40 

08^134.11 

OOKCRKTB  SUPEBSTRCCTURE. 

Footing  blocks  in  place,  62.5  cuIhc  vards,  at  $10.50 656  25 

MonoUthic  blocks  in  place,  239.3  cubic  yards,  at  $6.50 1, 555. 45 

Baihoad  tiack,  tics,  etc 20.00 

2,231.70 

Superintendence,  inspection,  etc.,  10  per  cent $223, 17 

Unforeseen  incidentaJs,  accidents,  etc,  5  per  cent  ...     1 1 1. 58 

334.75 

2,566.45 


•Total  for  50  feet  comjJete 10,70a56 

Cort,  per  linear  f»x>t 214.01 


•  This  is  outs^ide  the  harbor  line — that  is,  lietwe^*n  the  harlx>r  line  and  the  break- 
water—and does  not  include  the  areas  within  the  harLH>r  line. 


APPENDIX   I  I — BEPOBT   OF  CAPTAIN   POTTER.  2795 

FIKRHBAD. 

Pilinsr,  14,040  linear  foet,  at  15  cento $2,106.00 

Kiprap  embankment,  6,800  cubic  yards,  at  $1.40 9, 520. 00 

Pine  timber.  224,000  feet  B.  M.,  at$28 6,272.00 

Iron  fastenings,  15,000  pounds,  atS^  cents 487.50 

Stone  Itallast,  2,050  cubic  yards,  at  $1.60 3,280.00* 

Steel  plate  and  faatenings,  20,250  pounds,  at  3}  cents 708. 75 

22, 374. 25 

Superintendence,  inspection,  etc.,  10  per  cent 2,237.42 

$24,611.67 

OONCRBTB  8UPER8TBUCTURB. 

Footins  blocks  in  place,  140  cubic  yards,  at  $1 1 .25 1, 575. 00 

Monolithic  blocks  in  place,  1,000  cubic  yards,  at  $8 8, 000. 00 

9, 575. 00 

Superintendence,  inspection,  etc.,  10  percent $957.50 

Unforeseen  incidentals,  accidents,  etc,  5  per  cent 478. 75 

1,436.25 

11,011.25 

Total  for  pierhead 35,622.92 

Total  for  1,200  feet  of  completed  bn^iik water  on  loiatiou  A-B 271,033.92 

EitimaU  /or  location  A-(X 

FOUNDATION  AND  CRIB. 

Piling,  3,250  linear  feet,  at  15  cents $487.50 

Uiprap  embankiiunt,  2,040  cubic  yards,  at $1.40 2, 856. 00 

Pine  timber,  72,(KX)  fctt  B.  M.,  at  $28 2,016.00 

Iron  fasteningH,  5,000  pounds,  at  3}  t^nts 162. 50 

Stone  ballast,  585  cubic  yards,  at  $1.60 936. 00 

6,458.00 

Superintendence,  inspection,  etc.,  10  per  cent 645. 80 

$7, 103. 80 

OONCRRTB  SUPKRSTKUCTURB. 


Footing  blockfl  in  place,  62.5  cubic  yards,  at  $10.50  . .. 
Monolithic  )>lo<*kH  in  place,  239.3  cubic  yards,  at  $6.50 


666.25 

1,555.45 

Railroad  track,  ties,  etc 20.00 


2, 231. 70 

Superintendence,  insnection,  etc.,  10  per  cent $223. 17 

Unforeseen  incidentalH,  accidents,  etc.,  5  per  cent 1 11. 58 

334.75 

2,566.46 


Total  for  50  feet  completed 9,670.26 

Cost  per  liiu»ar  foot 193.40 

PIERHEAD. 

Pilincr,  1.3,520  linear  feet,  at  15  cents $2,028.00 

Riprap  eiiilMiiikment,  5,900  iii»)ic  vanis,  at  $1.40 8,2tJ0.00 

Pine  timl>er,  202,(K)0  fwt  B.  M.,  at  $28 5, 656. 00 

Iron  fastenings,  14, (KX)  tM)undH,  at  3J  cents 455. 00 

Stone  l)al last,  1,800  cubic  yanls,  at$l.(K) J,  880. 00 

19, 279. 00 

Snperintendence,  inspection,  etc.,  10  i)er  ct*nt 1, 927. 90 

$21. 206. 90 
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CONCRETB  SUPEBSTBUCTURR. 


Footing  blocks  In  place,  140  cubic  yards,  at  $11.25 f  1, 575. 00 

Monolithic  blocks  in  place,  1,000  cubic  yards,  at  $S 8, 000. 00 

9, 575. 00 


Superintendence,  inspection,  etc,  10  per  cent $957. 50 

1,436.25 

$11,011.25 


?pectior 

Unforeseen  incidentals,  accidents,  etc,  5  per  cent 478. 75 

1,436.25 


Total  for  pierhead 32,218.15 

Total  for  1,500  feet  of  coniplettnl  hreakwati-r  on  lov-ation  A-C 302,978. 15 

Commerce. — The  commerce  of  Marquette  Harbor  for  season  of  1902  was  3,110,709 
tons  of  2,000  pounds,  and  that  of  harbor  of  refuge,  Manjuette  Bay,  Michigan,  was 
1,762,866  tons. 

Vessels  receiving  and  discharging  cargoes  at  the  docks  in  the  harbor  of  refuge, 
Marquette  Bay,  seek  shelter  in  Marquette  Harbor  during  heavy  storms. 

It  IS  believed  that  there  will  not  be  any  great  increase  in  the  commercial  interests 
of  the  harbors  in  the  future.  The  commercial  interests,  present  and  prospective,  of 
the  two  harbors  involved  would  not  justify  the  extensive  improvements  outlined. 
By  building  a  pierhead  100  feet  in  length  at  end  of  the  present  breakwater  and  dredg- 
ing out  shoal  at  north  end  of  harbor  the  protected  area  would  be  something  over  100 
acres.  It  is  believed  that  this  would  j^ve  ample  room  as  a  harbor  of  refuee  for  the 
present  and  prospective  commercial  interests  of  Mar(]uette  Harbor  and  harbor  of 
refuge,  Marquette  Bay,  Michigan,  combined,  with  considerable  room  to  spare  to  ves- 
sels desiring  to  seek  shelter  between  Whitefish  Point  and  Keweenaw  Point.  There 
have  been  no  records  kept,  of  which  I  am  aware,  of  the  number  of  vessels  seeking 
shelter  in  Marquette  Harlx)r  on  way  between  Whitefish  Bay  and  Keweenaw  Bay. 
It  is  believed  that  but  few  of  the  modern  lake  vessels  would  seek  shelter  in  this  har- 
bor, but  there  are  unquestionablv  a  number  of  the  old  and  smaller  ones  that  would 
seek  shelter  here  if  there  were  a  large  harlx)r  of  refuge  of  easy  access. 

Two  vessels  laden  with  ore  from  Duluth  sought  shelter  in  this  port  on  the  morning 
of  August  30,  1903,  and  according  to  the  report  of  the  captain  of  the  United  States 
life-saving  station  at  Marquette,  Mich,  they  would  not  have  weathered  the  northeast 
gale  very  much  longer  if  they  had  not  reached  this  harbor. 

There  have  been  no  heavy  northeast  gales  in  this  locality  in  the  past  five  months, 
BO  I  have  had  no  chance  to  ob8er\*e  the  effects  of  one. 

The  greatest  velocity  of  the  northeast  wind  reconled  at  the  United  States  signal 
station  at  Marquette  oh  the  morning  of  August  30,  1903,  was  18  miles  aa  hour,  bat  it 
must  have  been  much  greater  out  on  the  lake. 

Respectfully  submitted,  your  obedient  servant, 

F.  L.  Devbb, 
Auulant  Engineer. 

Capt  Charles  L.  Potter, 

Corps  of  Emjineers, 


I  I   14. 

PRELIMINARY  EXAMINATION   OF  ONTONAGON  HARBOR,  MICHIGAN. 

[Printed  in  Houae  Doc.  No.  235,  Fifty-eighth  Congreas.  second  searion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtoriy  December  i,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 
gress a  report  dated  January  17, 1903,  by  Capt.  D.  D.  Gaillard,  Corps 
of  Engineers,  on  preliminary  examination  authorized  by  the  river  and 
harbor  act  approved  June  13,  1902,  of  Ontonagon  Harbor,  Michigan, 
^^  with  a  view  of  ascertaining  whether  further  improvements  are  neces- 
sary and  to  what  extent" 

l^or  reasons  stated  therein,  Captain  Gaillard  is  of  the  opinion  that  at 
the  present  time  no  further  improvements  are  necessary.  The  division 
engineer,  Col.  O.  H.  Emst|  Corps  of  Engineers,  concurs  in  this  opinion. 


APPENDIX   I  I — ^BEPOBT   OF   OAPTAIlSr   POTTKB.  2797 

The  report  has  been  referred  for  consideration  b^  the  Board  of  Engi- 
neers for  Rivers  and  Harbors,  as  provided  in  sections  3  and  14  of  said 
act,  and  attention  is  respectfully  invited  to  the  Board's  report  of  April 
17,  1903^  in  third  indorsement  thereon. 

A  project  for  the  improvement  of  this  harbor,  to  obtain  a  depth  of 
12  feet  by  means  of  parallel  piers  and  dredging^  has  been  completed, 
and  the  improvement  is  being  maintained  under  appropriations  made 
for  that  purpose  by  Congress.  In  the  opinion  of  the  Bofuxi  of  Engi- 
neers the  depth  contemplated  by  the  existing  project  is  sufficient  to 
meet  the  demands  of  the  present  and  reasonably  prospective  commerce, 
and  I  concur  in  its  conclusion  that  thb  depth  should  be  maintained, 
but  that  at  present  no  further  improvement  of  the  locality  is  necensary 
or  desirable. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Qen.^  Chief  of  Engineers^  U.  S.  Army, 

Hon.  EuHu  Root, 

Secretary  of  War. 


report  of  gapt.  d.  d.  gaillard,  oorp8  of  engineers. 

United  States  Enoineeb  Office, 

Duluthj  Minfiy  January  17^  1903. 

General:  In  compliance  with  Department  letters  of  June  23  and 
July  3^  1902, 1  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  '^  Ontonagon  Harbor,  with  a  view  of  ascer- 
taining whether  further  improvements  are  necessary,  and  to  what 
extent." 

Ontonagon  Harbor  is  formed  by  the  mouth  of  Ontonagon  River, 
which  flows  out  between  two  piers  2,315  and  2,675  feet  in  length, 
respectively. 

The  nearest  harbors  are  the  Portage  canals  on  the  east,  distant  41 
miles,  and  those  formed  by  the  Apostle  Islands  on  the  west,  distant  60 
miles. 

The  approved  project  for  the  harbor  is  for  maintaining  a  navigable 
depth  of  12  feet  of  water  between  the  piers  and  up  to  the  bridge,  just 
inside  the  entrance.  The  total  cost  of  the  improvement  to  June  30, 
1902,  had  been  9344,807.73.  An  etamination  made  on  June  25,  1902, 
showed  that  there  was  a  lump  in  the  channel  between  the  piers  with 
but  10  feet  of  water  over  it.  but  that  there  was  an  excess  of  12  feet  on 
eadi  side  of  this  lump.  The  spring  floods  in  -the  Ontonagon  River 
bring  down  considerable  sediment,  which  is  deposited  between  the 
piers  and  at  the  entrance,  necessitating  dredging  every  few  years. 

A  fire  in  August,  1896,  almost  obliterated  the  town,  destroying  its 
commercial  inaustries  and  wiping  out  most  of  the  business  and  resi- 
dence portions.  The  town  has  since  been  rebuilt,  and  appears  to  be 
enjoying  a  period  of  considerable  prosperity,  but  the  receipts  and  ship- 
ments by  water  are  much  less  than  they  were  previous  to  the  fire  of 
1896.  The  arrivals  and  clearances  for  1895  aggregate  986,  while  in 
1901  they  were  but  882.  The  vessel  freight  receivra  and  shipped  for 
1901 10  given  in  the  following  table: 
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Freight  received  and  shipped. 

[Tons  of  2,000  pounds.] 


Items. 


General  merchandise 

Coal 

Fish 

Copper 

Farm  produce 

Logs 

Total 


Valuation. 


t290.2fiO 

2.250 

14,490 

403,005 

9.80f» 

29,315 


749,110 


The  value  of  the  shipments  for  the  calendar  vear  1901  was  about  74 
per  cent  greater  than  in  1900,  owing  to  the  fact  that  new  copper  mines 
were  opened  up  in  the  vicinity,  and  about  1,200  tons  more  copper  was 
shipped  in  1901  than  in  1900. 

It  is  believed  that  the  receipts  and  shipments  by  water  will  show  a 
steady  increase  in  the  future,  but  they  do  not  at  the  present  time  war- 
rant any  further  improvement  other  than  dredging  and  minor  repairs, 
both  of  which  have  been  provided  for  by  an  appropriation  of  $5,000, 
made  in  th£  river  and  harbor  act  approved  June  13,  1902.  This  har- 
bor, in  its  present  condition,  affords  shelter  to  the  smaller  class  of 
boats  which  touch  at  various  south  shore  points  between  Keweenaw 
Peninsula  and  the  head  of  the  lake.  The  depth  of  water  is  not  suf- 
ficient to  render  it  available  to  boats  of  the  larger  class,  and,  besides, 
it  is  considerably  off  the  course  of  such  boats. 

As  will  be  seen  from  an  inspection  of  the  following  table,  Ontonagon 
does  not  possess  a  marked  aavantage  over  existing  harbors  of  refuge 
for  boats  passing  around  Devils  Island  to  or  from  the  head  of  the  lake: 


Place. 


Ashland.... 

Do 

Devils  Island 

Do 

Do 


Chart  course. 


Porta^  Canal  entrance 

Eagle  Harbor 

Portage  Canal  oitrance 

Eagle  Harb(» 

Outside  course,  Keweenaw  Point 


(a) 

W 

MUeg, 

JHfca. 

47 

17 

47 

10 

48 

17 

49 

» 

60 

96 

(0 


15 
19 
28 
81 
85 


a  Distance  to  nearest  shelter  for  vessels  on  the  several  coursos  when  farthest  from  dielter  and  eqnl- 
distaut  from  the  two  nearest  places  of  refuge,  exclusive  of  Ontonagon— namely,  the  Apartle  Islands 
and  Portage  canals. 

*  Distance  from  Ontonagon  at  above-mentioned  Vme  when  farthest  from  other  shelter. 

«Gives  nearest  approach  to  Ontonagon  of  the  respective  courses. 

The  piers  are  in  fair  condition,  and  when  the  work  contemplated 
next  spring  has  been  completed  there  will  be  an  entrance  channel 
probably  18  or  14  feet  in  depth. 

^  In  view  of  what  precedes,  I  am  of  the  opinion  that  at  the  present 
time  no  further  improvements  are  necessary  at  Ontonagon  Harbor. 
Very  respectfully, 

D.  D.  Gaillard, 

Captain  of  Jingineen. 
Brig.  Gen.  6.  L.  Gillespie^ 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.  \ 
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[Pint  indonement.] 

Office  Division  Engineer,  Northwest  Division, 

Chi4XLgo^  lU.^  Ja/auary  19^  1903. 

UespectfuUy  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  no  improvements  at  Ontonagon  are 
nei*e88ary  further  than  those  pro\  idea  for  by  appropriations  already 
made. 

O.  H.  Ernst, 
Lieut,  Col.^  Corps  of  Etujineers^ 
Division  Engineer^  Northwest  Division, 

[6«cond  indoreement] 

Office  (3hief  of  Engineers,  U.  S.  ARMr, 

February  11^  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation,  as 
requirfKl  by  section  3  of  the  act  of  J  une  13,  1902. 
Dj  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Oolond^  Corps  of  Efigineers. 

[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  CI,  Apyril  i7,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer  upon  a  preliminary 
examination  of  *' Ontonagon  Harbor  [Michigan],  with  a  view  of  ascer- 
taining whether  further  improvements  are  necessary,  and  to  what 
extenC^'  the  indorsement  of  the  division  engineer  thereon,  and  other 
data  available. 

A  project  for  the  improvement  of  this  harbor,  adopted  in  1867. 
provided  for  a  depth  of  12  feet  to  be  secured  by  means  of  parallel 
piers  and  dredging.  The  improvement  as  projected  was  practically 
completed  in  1881),  nince  whicn  time  appropriations  have  l>een  expended 
for  maintenance.  With  the  exception  of  one  lump  on  which  tiiere  is 
at  present  10  feet,  the  projected  aepth  of  12  feet  has  been  maintained. 

The  act  of  June  13,  1JK)2,  appropriated  $5,000  for  dredg^^^r  and 
minor  repairs.  With  the  expenaituro  of  this  sum  it  is  expced  to 
secure  a  depth  of  13  to  14  teet.  In  the  opinion  of  the  Bcmrd,  this 
depth  is  sufficient  to  meet  the  demands  of  present  and  reasonably 
prospective  commerce. 

The  Board  believes  that  this  depth  should  be  maintained,  but  that  at 
present  no  further  improvement  of  Ontonagon  Harbor,  Michigan,  is 
necessary  or  desirable. 

For  the  Board: 

H.  F.  Hodges, 
MajoTy  Corps  of  Engineers^ 

Senior  Mernber  Pnsent. 
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I  I  15. 

PRELIMINARY  EXAMINATION  OF  BAY  AT  THE  MOUTH  OF  SPLIT  ROCK 

RIVER,  MINNESOTA. 

[Printed  in  House  Doc  No.  170,  Fifty-eighth  Congress,  second  seflrion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  11^  1903, 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  Januarj' 
16,  1903,  by  Capt.  D.  D.  Gaillard,  Corps  of  Engineers,  on  preliminarv 
examination  of  bay  at  the  mouth  of  Split  Rock  Kiver,  Minnesota,  with 
a  view  to  constructing  a  harbor  therein.  This  examination  was  made 
in  compliance  with  a  requirement  in  the  river  and  harbor  act  approved 
June  13,  1902,  and  Captain  Gaillard  expresses  the  opinion,  concurred 
in  by  the  division  engineer,  Lieut.  Col.  O.  H.  Ernst,  Coi-ps  of  Engi- 
neers, that  the  locality  is  not  worthy  of  improvement  by  the  General 
Government  at  the  present  time. 

The  Board  of  Engineers  for  Rivers  and  Harboi-s  has  considered  this 
report  under  the  provisions  of  sections  3  and  14  of  the  above-mentioned 
act.  The  locality  has  been  visited  through  a  committee  of  the  Board, 
and  a  public  hearing  held,  at  which  interested  parties  were  afforded 
an  opportunitj^  to  express  their  views.  For  reasons  stated  in  its  report 
of  July  17,  1903,  the  Board  concludes  that  it  is  not  advisable  for  the 
United  States  to  undertake  the  construction  of  a  harbor  at  this  ooint. 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Gen,^  Chief  of  Engineers^  JJ.  S.  Army, 
Hon.  Elihu  Root, 

Secretary  of  War. 

report  of  capt.  d.  d.  gaillard,  corps  of  engineers. 

United  States  Engineer  Office, 

Duluth^  Minn.y  January  16^  1903. 

General:  In  compliance  with  Department  letters  of  June  23  and 
July  3, 1902, 1  have  the  honor  to  suomit  the  following  report  upon 
the  preliminary  examination  of  the  ^^bay  at  the  mouth  of  bplit  Ro6k 
River,  with  a  view  to  constructing  a  harbor  therein." 

Split  Rock  is  a  small  settlement  on  the  north  shore  of  Lake  Superior, 
at  mouth  of  Split  Rock  River,  43  miles  from  Duluth,  18  miles  from 
Agate  Bay«  and  64  miles  from  Grand  Marais,  Minn.  It  is  the  lake 
terminus  of  the  Split  Rock  and  Northern  Raili*oad,  a  logging  road, 
and  is  the  place  where  the  log  rafts  of  the  Split  Rock  Lumber  Company 
are  made  up.  There  is  a  wharf  184  feet  long,  16  feet  wide,  of  timber, 
resting  on  cribs  filled  with  ix>ck,  extending  from  the  shore  out  to  a 
depth  of  14  feet  at  low  water,  so  that  the  north  shore  coasting  steamers 
can  land  there,  as  well  as  some  of  the  lake  freighters.  The  harbor  is 
a  natural  indentation,  affording  complete  shelter  from  westerly  to 
northerly  storms,  some  shelter  from  northeast  storms  (the  latter  b^eing 
tiie  moflt  dangerous  at  the  westerly  end  of  the  lake),  and  less  shelter 

■^  aOQthwest  storms.    There  are  no  severe  storms  from  the  south 

Bock  Lomber  Company  owns  and  controls  the  harbor  and 
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adjoining  site,  the  railroad,  coal  dock,  and  store.  In  fact,  all  the 
interests  of  this  locality  seem  at  present  to  be  controlled  by  this  com- 
pany. The  railroad  is  a  logging  road,  with  10  miles  of  main  track,  8 
locomotives,  70  logging  cars,  a  roundhouse  with  3  stalls,  etc.,  and  is 
incorporated. 

The  company  has  constructed  a  dam  near  the  mouth  of  the  river, 
which  raises  the  water  14  feet  when  tilled,  and  forms  a  large  pond,  into 
which  saw  logs  are  dumped  from  the  cars  and  stored  until  made  up 
into  ba^  i*af&  in  the  lake,  to  be  towed  to  the  sawmill  at  Dulutli.  In 
favorable  weather  logs  are  dumped  from  the  cars  directl}'  into  the  lake 
from  a  trestle  which  skirts  the  shore. 

The  annual  shipments  of  logs  in  rafts  are  about  50,000,000  feet.  Four 
hundred  men  are  employed,  of  whom  about  50  are  engaged  at  the  lake 
terminus  and  the  remainder  back  on  the  line  in  the  woods.  Five  of 
the  employees  have  their  families  with  them.  There  is  a  store  and 
post-office,  40  by  60  feet,  semiweekly  mail  service,  a  warehouse  40  by 
100  feet,  two  buildings  for  sleeping  and  dining  quarters,  an  ice  house, 
7  dwellings,  and  a  coal  dock  with  1,000  tons  capacity.  There  are  no 
farms  in  the  immediate  vicinity. 

The  supply  of  lumber  owned  b}-  the  Split  Rock  Lumber  Company 
will  probably  be  exhausted  in  three  or  four  years,  but  one  of  the  ofbcors 
of  the  company  stated  that  negotiations  are  now  in  progress  for  the 
acquirement  or  adjoining  timber,  which,  if  successful,  would  prolong 
lumln^ring  operations  three  or  four  years  more.  The  estimated  value 
of  the  logs  shipped  from  Split  Kock  Bay  is  about  $(>00,000  per  annum. 
These  logs  have  been  shipped  during  the  past  two  seasons  with  com- 
pamtively  small  loss  from  storms. 

It  appears  from  what  precedes  that  all  operations  at  the  locality  in 
(fuestion  are  controlled  oj'  a  single  lumber  company;  and  that  the 
character  of  the  industry  indicatt»s  no  permanent  commercial  impor- 
tance for  the  locality,  it  being  prolmbic*,  that  the  present  extensive  lum- 
bering operations  will  not  last  oe^'ond  a  period  of  from  three  to  eight 
years — depending  upon  the  acquisition  of  additional  timber  by  the 
company. 

To  afford  adequate  protection  to  the  }>a3'  would  cost  not  less  than 
$200,0<K),  and  might  cost  much  more,  no  maps  now  being  available 
for  accurate  computations.  Experience  at  Agate  Bay  and  Grand 
Marais,  Minn,  (the  two  adjacent  harbors  under  improvement  by  the 
United  States),  shows  that  works  of  a})out  the  same  magnitude  have 
requirecl  fourteen  and  twenty -one  3'ears,  luspectively,  for  completion 
under  the  intermittent  system  of  appropriations  heretofore  iiiaae.  It 
therefore  seems  almost  certain  that  the  tim})er  in  the  vicinity  would  be 
exhausted  before  adequate  protection  to  the  harbor  (*ould  be  obtained. 

For  the  i-easons  stated  I  do  not  consider  the  bay  at  the  mouth  of 
Split  Kock  River  worthy  of  improvement  at  the  present  time,  although 
there  is  a  possibility  that  it  may  in  futui*e  l)e  needed  as  an  outlet  for 
some  of  the  vast  quantities  of  iron  ore  which  lie  to  the  north  of  it. 

Respectfully  submitted. 

D.  D.  Gaillard, 

Captain  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  A 
(Through  the  Division  Engineer.) 

ma  1904 176 
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[Fine  imlocaeinienc.] 

Office  Drvisioy  ENGnoEER,  Xobthwest  Ditision, 

Chica*j*K  IlK^  January  17 j  1903, 

Respectfnllj  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  the  bay  at  the  mouth  of  Split 
River  id  not  worthy  of  improvement  by  the  General  Government. 

O.  H.  Ernst, 
Llnut.  (.'_«/.•  C*rrjn§  of  Engineers ^ 
ZhriMKm  Engineer^  Xorthw^  I^ivtmon. 

Seconal  La«lorwiiienC; 

Office  Chief  of  Engixeers,  U.  S.  Army, 

F^hrnary  11^  190S. 

Respectfully  referred  to  the  Board  of  En^neers  for  Rivers  and 
Harbors  constituted  by  Special  Orders  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  ll^>2.  for  i^onsideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
CtJonelj  Corps  of  Engineers. 

[Third  indofaement] 

Board  of  Engineebs  for  Rfvers  and  Harbors, 

Washin*jfofK  D.  C  July  17,  190S, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm v. 

The  Board  of  Engineers  for  Rivers  ana  Harbors  has  considered  tfio 
within  report  of  the  district  officer  upon  a  preliminary  examination  of 
••  hay  at  the  mouth  of  Split  Rock  River,  with  a  view  to  constructing 
a  harbor  therein/'  the  indorsement  of  the  division  engineer  thereon, 
and  all  other  data  available.  On  June  21^  19<>3,  a  committee  of  the 
Board  held  a  public  hearing  with  reference  to  this  subject  at  Duluth, 
Minn.,  at  whidi  interested  parties  were  given  opportunity  to  express 
their  views,  and  on  the  following  day  the  committee  made  an  inspec- 
tion of  the  locality. 

Spilt  Rock  River  flows  into  Lake  Superior  at  a  point  43  miles  north- 
east of  Duluth,  18  miles  northeast  of  Agate  Bav  (Two  Harbors),  and 
64  miles  southwest  of  Grand  Marais.  The  river  mouth  has  been 
flammed  to  afford  storage  for  logs,  and  here  is  the  terminus  of  a  small 
logging  railroad  and  a  settlement  or  camp  of  about  50  employees  of 
the  Split  Rock  Lumber  Company  which  owns  all  the  surrounding 
lands. 

At  this  point  there  is  a  slight  natural  indentation  of  the  shore  line, 
forming  a  small  and  inferior  natural  harbor,  protected  from  westerly 
and  northerly  winds,  but  exposed  to  winds  from  other  dire<*tion8. 

At  Split  Rock  Harbor  there  are  now  made  into  rafts  to  be  towed  to 
Duluth  about  50,000,<XX)  feet  of  logs  annually.  There  are  no  other 
shipments  from  this  point  and  no  receipts  except  supplies  for  the  400 
or  500  eraploj'ees  of  the  lumber  comimny. 

It  is  reported  that  the  timber  now  owned  by  the  Split  Rock  Lumber 
Comjmiiy  will  l>e  exhausted  in  three  or  four  years,  but  tliat  negotiations 
are  now  in  progress  looking  to  un  increase  of  its  holdings. 

There  is  no  railroad  connecting  Split  Rock  with  the  ore  deposits, 
some  50  to  60  miles  inland.    Rail  routes  already  connect  the  ore  lands 
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with  Duluth  and  Two  Harbors.    The  Board  has  been  unable  to  discover 
that  any  ore  road  to  Split  Rock  is  now  in  contemplation. 

If  additional  ore  docks  or  harbors  for  general  commercial  use  are 
required  between  Two  Harbors  and  Grand  Marais,  conditions  are  not 
yet  sufficiently  developed  and  fixed  to  enable  the  proper  locality  to  be 
selected.  The  interior  back  from  this  part  of  tne  shore  is  sparsely 
settled,  and  there  are  practically  no  facilities  for  communication. 

There  liave  been  many  representations  made  to  the  Board  that  a  har- 
l)or  of  refuge  at  Split  Rock  would  l>e  of  great  benefit  to  the  shipping 
of  Ijiike  Superior.  The  great  lake  carriers  in  the  Duluth  and  Superior 
trade  habitually  pass  from  18  to  20  miles  south  of  Split  Rock,  and 
when  nearest  that  point  are  equally  near  to  the  Apostle  Islands,  which 
lie  close  by  their  course  and  afford  |K>rfect  shelter  in  storms.  Due  to 
the  unsettled  state  of  the  country,  and  the  limited  facilities  for  trans- 
portation to  the  interior  from  north  shore  points,  there  is  a  very  small 
commerce  between  Duluth  and  Grand  Marais,  or  Canadian  points 
farther  northward.  It  appears  to  the  Board  that  the  commerce  last 
mentioned  is  all  that  would  be  benefited  materially  by  a  harbor  of 
refuge  at  Split  Rock.  Due  to  the  great  depths  existing  close  inshore 
a  harbor  of  refuge  of  sufficient  capacity  to  shelter  the  longer  class  of 
lake  vessels  in  severe  storms  would  be  enormously  exiK^nsive.  Neither 
such  a  large  harl)or  nor  a  small  harbor  for  general  commerce,  and  for 
the  shelter  of  the  smaller  classes  of  vessels  plying  along  the  north 
shore,  would  present  advantages  at  all  commensurate  with  the  cost. 

The  Board  is  of  opinion  that  it  is  not  advisable  for  the  United  States 
to  undertake  the  constiiiction  of  a  harbor  at  Split  Rock,  Minn. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col, ,  Corns  of  Enqineers^ 

Senior  Metyiber  of  tha  Board. 


I  I    i6. 


PRELIMINARY  EXAMINATION  OF  ST.  LOUIS  RIVER,  FROM  THE  F<K>T 
OF  THE  RAPIDS  TO  NEW  DULUTH.  MINNESOTA. 

[looted  iu  House  Dtx*.  No.  'l\\  Fifty-eighth  Congrcn,  second  H(>N(ion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wa^hitujtou^  Decemher  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  January 
lt>,  1W3,  by  Capt.  D.  D.  Gailhird,  Corps  of  Engineers,  on  preliminary 
examination  of  St.  I>ouis  River  from  the  foot  of  the  rapids  to  New 
Duluth,  Minn.,  with  a  view  to  increasing  the  depth  to  8  feet,  made 
in  pursujinee  of  a  requirement  of  the  river  and  harbor  act  approved 
June  13,  VMVl.  In  the  opinion  of  Captain  Gaillard,  coneurrea  in  l)y 
the  division  engineer,  Lieut.  C'ol.  ().  ll.  Ernst,  Corps  of  Enji^neers, 
the  localit}'  is  worthy  of  improvement,  with  a  view  to  increasing  the 
depth  to  8  feet. 


2804   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  accordance  with  the  provisions  of  sections  3  and  14  of 
the  above-mentioned  act,  available  data  have  been  duly  considered,  and 
a  public  hearing  has  been  held,  at  which  interested  parties  were  given 
an  opportunity  to  express  their  views.  For  the  reasons  stated  in  its 
report  of  July  11,  11M)3,  the  Board  concludes  that  it  is  not  desiiiiblo 
for  the  United  ^States  to  undertake  this  improvement,  and  I  conciur  in 
this  opinion. 

Very  respectfully,  your  obedient  servant, 

(r.   L.  (ilLLKSPIK, 

/?/•/</.   (roi.^  Chtif  nf  En(jlnt:eri<^   U.  S.  Army. 
Hon.  Elihi;  Root, 

SfC/'cfan/  of  117//'. 


rel*out  of  capt.  i).  1).  (jaillaui),  corps  of  endlneers. 

Umtei)  States  P^ngineer  Ofitce, 

Duhith^  J//?)?i.^  January  16^  1903. 

General:  In  compliance  with  Dei>artment  lettei's  of  June  23  and 
July  3,  11M):>,  I  have  the  honor  to  submit  the  following  report  upon 
the  preliminary  examination  of  the  "St.  I^ouis  River  from  tne  foot  of 
the  rapids  to  New  Duluth,  with  a  view  to  increasing  the  depth  to  8 
feet." 

Detfcrlption  of  htralfty. — The  lower  end  of  this  stretch,  at  New 
Duhith,  IS  15  miles  from  the  Duluth  Ship  Canal  via  the  improved 
channel  of  the  St.  Louis  River.  The  :iO-foot  navigable  depth  extends 
from  the  Duluth  Ship  Canal  to  within  5  miles  of  New  Duluth,  from 
which  point  to  New  Duluth  the  river  has  a  navigable  depth  of  12  feet 
for  a  width  of  100  feet. 

From  New  Duluth  to  Fond  du  Lac  the  distance  bv  the  main  channel 
is  about  3ft  miles,  and  the  available  depth  only  about  7  feet,  due  to 
three  short  bars.  By  the  cut-otf  channel  the  distance  is  about  3  miles, 
with  an  available  depth  of  G  feet  through  the  cut-off,  and  of  7  feet 
over  two  other  short  bars.  Between  the  ))ars  the  depth  ranges  from 
10  to  23  feet.  From  Fond  du  I^ac  to  the  foot  of  the  rapids  the  dis- 
tance is  about  l\  miles  and  the  available  depth  about  4  feet  for  a  very 
narrow  width  on  the  Miimesota  side. 

The  portion  of  the  river  from  al)out  three-fourths  of  a  mile  l>clow 
the  foot  of  the  rapids  to  New  Duluth  runs  through  flats,  has  a  con- 
siderable cross  section,  and  for  the  ordinary  flow  of  tBo  river,  which 
is  about  500  cubic  feet  per  second,  is  practically  a  level  pool,  where 
appreciable  currents  may  be  produced,  either  up  or  down  stream,  by 
suaden  fluctuations  in  the  level  of  Lake  Superior. 

From  the  foot  of  the  rapids  to  a  point  a))out  three-fourths  of  a  mile 
below  the  same  the  river  is  confined  to  one  narrow  channel,  with 
namerous  bowlders  on  the  liottom,  and  is  1x)rdered  by  a  high  bluff  on 
die  Minnesota  side.  With  extreme  low  water  the  level  of  this  stretch 
10  raactically  the  same  as  that  below,  but  with  a  small  rise  in  the  river 
'  ^  a  8faron|;  carrent  settinc*^  do  wnst  i-eam . 

Jiv  only  dightly  sedimentaiy.     It  is  subject  to 

necur  about  once  in  even'  four  or  five  ^'ears 

^  v^eriods  of  moderately  high  water  mter- 
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voninff.  The  floods  brinj;^  down  a  small  cjuantity  of  material  and  drop 
it  Inflow  the  foot  of  the  nipids,  depositing  lx)wlders,  shinjafle,  gravel, 
sand,  and  silt,  in  the  order  naineci.  deepening  the  ehannel  on  bends 
and  forming  Iwirs  on  the  crossings  l>etween. 

Prenent  uttd prosjHctirr  conufurcc-  Four  brownstone  quarries  have 
l)een  opened  up  on  the  river  })etween  Fond  du  I^ac  and  the  foot  of  the 
rapids.  Shipments  have  l>een  made  by  the  river  from  three  of  these 
nuarries,  but  none  have  been  made  from  the  fourth  one,  which  is  prae- 
tu^ll y  at  the  foot  of  the  rapids. 

Mr.  J.  H.  Crowley,  president  of  the  Duluth  Brown  Stone  Company, 
which  owns  two  of  the  quarries,  onlv  one  of  which  is  worked  at  pres- 
ent, states  that  the  gross  receipts  of  liis  company  for  the  fifteen  yeai's, 
1887  to  1(N>1,  were  $107,198.4^,  which  would  represent  the  shipment 
of  approximately  ir)7,(H>0  tons  of  brownstone  by  river,  and  that  the 
shipments  for  the  season  of  1002  were  approximately  14,500  tons.  Mr. 
Crowlev  states  that  on  the  53  acres  on  the  Wisconsin  side  of  the  river 
owned  W  his  company  it  is  estimated  that  there  are  about  7,000,000 
cubic  yards  of  stone  al>ove  the  water  surface,  and  that  the  quarries 
can  l)e  worked  considenibly  Iwlow  the  water  surface. 

The  Chaml)ers  quarrj',  on  the  Minnesota  side  of  the  river,  was  worked 
from  1887  to  1892,  and  shipped  a)K)ut  the  same  amount  of  stone  in 
that  time  as  did  the  Duluth  Brown  Stone  Company.  Work  at  this 
c^uarry  was  discontinued  as  a  result  of  sta^ation  in  building  opera- 
tions about  1892;  later,  the  owner,  Mr.  M.  E.  Chambers,  died,  and  the 
(juarry  has  not  })een  worked  since. 

The  St.  Louis  River  Water  Power  Company  opened  up  a  quarrv  in 
1891,  near  the  foot  of  the  rapids  on  the  Minnesota  side,  but  no  snip- 
ments  were  ever  made  from  tins  (|uarrv. 

Large  quantities  of  brownstone  are  in  sight  on  the  Minnesotjv  side 
of  the  river,  but  no  estimate  of  the  total  amount  is  available. 

Mr.  S.  C.  Jackson,  vice-president  of  the  Clark-Jackson  Lumber 
Company,  states  that  his  company  has  brought  down  100,000,000  feet 
of  logs  from  aliove  the  rapids  during  the  past  seven  years,  and  has 
some  pine  and  considerable  cedar  yet  to  come  out. 

A  large  amount  of  cedar  has  lieen  brought  down  the  river  during 
the  past  few  yeai's  for  ties  and  posts,  but  no  estimate  of  the  amount 
is  available. 

There  are  large  quantities  of  pine,  cedar,  and  other  timl)er  tributar}'^ 
to  the  St.  Louis  River,  a  portion  of  which  will  probably  seek  an  outlet 
via  this  channel. 

During  the  season  of  1902  one  l)oat  was  engaged  in  the  excursion 
basiness  l)etween  Duluth  and  West  Superior  and  Fond  du  Lac,  mak- 
ing daily  trips. 

rond  du  Ijac  lies  within  the  corporate  limits  of  the  cit}'  of  Duluth, 
and  has  a  population  of  about  25(». 

The  Dulutn  Brown  Stone  Company  some  time  previous  to  the  vear 
1891  dredged  a  channel  through  the  shoals  on  tlie  Wisconsin  side  of 
the  upper  stretch  of  the  navigable  portion,  covering  a  distance  of  about 
1  mile,  for  the  purpose  of  reaching  the  quarries  of  that  company  with 
tugs  and  scows.  The.  cost  of  this  work  is  stated  to  have  been  about 
$7,500. 

Mr.  M.  E.  Chamlwrs,  the  owner  of  a  brownstone  quarrv  in  the  vil- 
lage of  Fond  du  La<',  dredged  a  channel  a)>out  500  feet  long  through  a 
bar  in  the  river  on  the  Minnesota  side,  about  the  j^ear  1888,  for  the 
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purpose  of  ^ving  access  to  liis  (iiuirry  for  tugs  and  scows.     The  cost 
of  tliis  iniprovenieut  is  stated  to  have  been  about  J5^K 000. 

The  channels  have  since  become  partly  tilled  up  ])v  flood  deposits,  m 
that  it  is  now  inipossi})lc  for  tuj^s  to  reach  the  (piarries. 

The  conunerce  of  this  i>ortion  of  the  river,  consisting  mostly'  of  the 
shipment  of  brownstone  to  the  cities  of  Duluth  and  Superior,  of  log>! 
to  the  mills,  of  cedar  posts  and  ties  to  various  points  m  the  harbor, 
and  of  the  excursion  ])usine.ss,  is  almost  entirelv  local.  If  the  cliannel 
F>etween  the  foot  of  the  lapids  and  New  Duluth  were  improved  the 
shipment  of  brownstone  from  the  aforementioned  quarries  would  un- 
doubtedly be  greatly  increased,  incident  to  the  rapid  growth  of  the 
cities  of  bulutli  and  Superior  and  their  great  connnercial  importance. 

In  view  of  what  precedes,  it  is  my  opinion  that  St.  Loui»  River 
from  the  foot  of  the  rapids  to  New  Dulutli  is  worthy  of  improvement 
with  the  view  of  increasing  the  depth  to  S  fet^t,  ani  1  would  respcvt 
fully  reconunend  that  a  survey  of  the  area  in  question  be  made  for  the 
preparation  of  a  report,  with  plans  and  estimate  of  cost  of  the  improve- 
ment.    The  cost  of  the  survey,  plans,  and  estimate  would  l>e  about  5i>6(K'. 

Respectfully  submitted. 

I).  L).  Gaillard, 

C  'tfjffain  of  EnijrneerA, 

Brig.  Gen.  G.  L.  Gillespie, 

Vlu'rf  (tf  ]i)i(f!)h  crs^  T\  S.  A, 
(Through  the  Division  Engineer.) 

[First  in(lors<?mont.J 

OFI!^CE  Division  Enc4Ineek,  Northwest  Division, 

Chnmjii^  IIJ,^  January  17^  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  reeommended  for 
approval. 

O.  II.  Ernst, 

Linit.  i-oL^  Ccrjfx  f{f  E)ujmee7*8j 
DJrlf^ion  Eiujhu'tr,^  Nortlncest  Division, 

[Sri'oinl  iinlnrsement.] 

Office  Chief  of  P^ncuxeers,  U.  S.  Armt, 

Fehruary  10.  1903. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  by  Special  Orders  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  VM)'2.  for  consideration  and  recommendation, 
as  required  by  s(»ction  3  of  the  act  of  rFune  18,  11>02. 
By  couuuaud  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
CnloneL  Corps  of  £n(/iueeri<, 

[Third  in<U»i>jt'niont.] 

Board  of  ExtJixEEiis  for  Rivers  and  Harbors, 

Washington^  D.  C,  July  11^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Ann  v. 

The  Board  of  Fingineers  for  Rivers  and  Harbors  has  considereil  tfie 
within  report  of  the  district  oHicer  upon  a  preliininar}*  examination  of 
"St.  Louis  River  from  the  foot  of  the  rapids  to  New  Duluth,  with  a 
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view  to  increasing  the  depth  to  8  feet,"  the  indorsement  of  the  divi- 
sion engineer  thereon,  and  all  other  data  available.  On  June  29, 1908, 
a  committee  of  the  lk)ard  inspected  the  localitv,  and  held  a  public 
hearing  at  Duluth,  Minn.,  at  which  interested  parties  were  given 
opportunity  to  express  their  views. 

The  St.  Louis  River,  forming  the  harbor  of  Duluth,  Minn.,  has 
l)een  improved  to  a  deptli  of  20  feet  for  a  distance  of  10  miles  from 
the  Duluth  Ship  Canal.  Thence,  ascending  the  stream,  there  exists  a 
12-foot  channel  to  New  Duluth,  15  miles  from  the  ship  canal.  From 
New  Duluth  to  Fond  du  Lac,  3|  miles,  the  available  depth  is  7  feet, 
and  from  Fond  du  Lac  to  a  point  nearly  a  mile  above,  where  ai-e 
located  several  brownstone  (|uarries,  there  is  an  available  depth  of  4 
feet  in  a  narrow  chaimel. 

There  is  very  little  commerce  above  New  Duluth.  About  14,600 
tons. of  brownstone  valued  at  ♦!  per  ton,  represent  the  water  ship- 
ments for  1902,  and  an  excursion  business  is  aone  l>etween  Duluth  and 
Fond  du  I^ac. 

Fond  du  Ijac  is  a  small  village  without  important  commercial  indus- 
tries. It  is  anticipated  loi^all}'  that  the  development  of  water  power  at 
the  rapids  above  this  village,  in  accordance  with  projects  already' 
formecl,  will  induce  the  location  of  a  number  of  factories. 

There  is  no  conmierce  in  inmiediate  view,  except  from  the  quarries 
above  mentioned.  The  channel  already  existing  enables  this  stone, 
which  is  not  of  superior  quality,  to  reach  a  market,  and  it  is  not 
apparent  that  any  improvement  of  the  river  would  bring  benefits,  even 
to  the  i|uarry  owners,  that  would  be  commensurate  with  the  cost  to  the 
United  States. 

For  the  reasons  stated  above  the  Board  believes  that  it  is  not 
advisable  for  the  Tnited  States  to  undertake  the  improvement  of  '^  St. 
Louis  River  from  the  f<K)t  of  the  mpids  to  New  Duluth,  with  a  view 
to  increasing  the  depth  to  8  feet."*" 

For  the  Boanl: 

H.  F.  Hodges, 
J////V//',  ( *orpH  of  Kiigineers^ 

Kienio?'  Menibej'  I^'eseiit. 


APPENDIX  J  J. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  WESTERN  SHORE  OF 

LAKE  MICHIGAN. 


REPORT  OF  MA  J,  /.  O,  WARREX,  CORPS  OF  EXO  INFERS,  OFFICER 
L\  CHARGE,  FOR  THE  FISCAL  YEAR  ENDIXO  JUXE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1 .  Menominee  Harbor  and  River,  Michi- 

gan and  Wisconsin. 

2.  Oconto  Harbor,  Wisconsin. 

:J.  (ireenl>ay  Harbor,  Wisconsin. 

4.  Stan^m  Hay  and  I^kcMichii^nShip 

Canal,  and  harlwr  of  refuge  con- 
necte<l  then»with,  Wi«»n8in. 

5.  Operating  and  care  of  Stuij^eon  Bav 

and  I^ke  Michigan  Ship  Canal, 
Wisconsin. 

6.  Ahnapee  (Algoina)  Harlmr,  Wiscon- 

sin. 

7.  Kewaunee  Harlwr,  Wisconsin. 


8.  Two  Rivers  Harbor,  Wisconsin. 

9.  Manitowoi.*  Harbor,  Wisconsin. 

10.  Sheboygan  Harbor,  Wisconsin. 

11.  Port  Washin^n  Harbor,  Wisconsin. 

12.  Harbor  at  Milwaukee,  Wisconsin,  in- 

cluding harbor  of  refuge. 

13.  South  Milwaukee  Harbor,  Wisconsin. 

14.  Racine  Harbor,  Wisconsin. 

15.  Kenosha  Harbor,  Wisconsin. 

16.  Waukegan  Harbor,  Illinois. 

17.  Fox  River,  Wisconsin. 

18.  Oi)erating  and  care  of  locks  and  <lam8 

on  Fox  River,  Wisconsin. 


EXAMINATIONS  AND  SURVEYS. 


19.  GUulstone  Harbor,  Michigan. 

20.  Maiiistique  Harlwr,  Michigan. 

21.  Menominee,   Milwaukee,  and    Kin- 

nickinnick  rivers,  Milwaukee  Har- 
bor, Wisconsin. 


22.  Port  Washington  Harbor,  Wisconsin. 

23.  South  Milwaukee  Harbor,  Wisconsin. 

24.  Stone  Haven  Harbor,  Wisconsin. 


United  States  Engineer  Office, 

jmitoauJcee^  Wis.^  July  15^  190^, 

General:  I  have  the  honor  to  transmit  herewith  annual  report  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  tne  fiscal 
year  ending  June  30,  1904. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major  ^  Cor  pa  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chirf  of  Engineers^  U.  H.  A. 
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JJl. 

IMPROVEMENT  OF  MENOMINEK  IIAKBOR  AND  RIVER,  MICHIGAN  AND 

WISCONSIN. 

The  iiatiirtil  condition  of  this  work  and  its  projects  for  its  improvo- 
menture  descrilxKl  and  rofertMices  for  more  extended  information  an» 
jjfiven  in  Annual  Report  of  C-hief  of  En<i^ineers  for  11)03,  pajj^e  475. 

For  reports  on  examinations  and  surveys,  see  House  DcH'uni4»ntsNo. 
S(),  Fifty-fourth  Conjjfress,  second  session,  and  Ko.  411*,  Fifty -sixth 
Congress,  tirst  session,  and  Annual  Kei)orts  for  181>7,  page  2751,  and 
for  IIKM),  iniifi^H  8781)-H745. 

Ojfcrationti  ihirhuj  fht'jisnd  year. — Dredtjing  was  continued  under 
a  contract  with  the  Duluth  Dredj^^e  and  Dock  Company  until  July  23, 
11HJ3,  and  the  contnict  then  closed.  Durintjf  the  fiscal  year  8,239  cubic 
yards  of  sand,  etc.,  and  14,1>33  cubic  yards  of  hardpan  and  Ixjwlders 
were  removed — a  total  of  23, 17:i  cubic  yards  of  material.  The  totid 
number  of  cubic  yards  of  material  removed  under  this  contract  was 
157,334. 

The  contract  prices  were  12^^  conts  per  cubic  vard  for  sand,  et<*., 
and  48  cents  per  cubic-  yard  for  hardpan  and  bowlders. 

United  States  dredjjj'e  Nn,  7,  durin<j  May  and  Jiuie,  1904,  removed 
20,481  cubic  yards  of  material  from  the  lower  end  of  the  channel,  at  a 
cost  of  11,V  cents  i)er  cubic  yaixl. 

Ctmditiou  oft/u'  huppovcinent, — The  piers  are  built  the  full  lenf^th 
contemplated  and  are  in  fair  condition,  with  the  exception  of  l.Oou 
linear  feet  that  requires  renewal  above  the  water  line. 

The  condition  of  the  channel  is  descril)ed  in  the  current  summary, 
pa^  511). 

Proponed  (iperaftonH, — It  is  proposed  to  apply  the  funds  available  in 
rebuilding  al>ove  the  water  line  1,050  linear  feet  of  the  harbor  piers 
and  in  making  such  minor  repairs  as  may  be  necessary,  and  to  apply 
the  additional  appropriation  of  S*»s,(Mjo  recommended  in  completmg 
the  20- foot  channel  up  to  the  basin  and  enlargement  of  the  basin  by 
dredging  and  rock  removal. 

RriiiarJiHattd  recontmrndatfonH, — The  present  project  provides  for  a 
channel  60  to  75  feet  wide  above  the  turning  basin  for  a  distamce  of 
425. feet.  To  deejien  this  channel  to  the  ^irojected  depth  of  20  feet 
will  involve  the  removal  of  about  S.OOn  cubic  yards  of  solid  rock,  at  an 
estimated  cost  of  JSlf»,000.  This  channel  is  at  the  extreme  westerly 
end  of  the  improvement  and  its  improvement  is  a  matter  of  local  inter- 
est only,  as  it  is  more  in  the  nature  of  a  slip  than  a  public  waterway. 
For  these  reasons  it  is  reconmiended  that  the  project  l)e  moiIitiiKl  to 
omit  the  improvement  of  this  channel.  In  this  connection  attention  is 
invited  to  the  Annual  Report  for  11)03,  page  476. 

While  deepening  the  c*nannel  to  20  feet  the  fact  was  disclosed  that 
the  quantity  of  hard]^an,  bowlders,  and  ro<*k  to  be  removed  under  the 
present  project  is  far  greater  than  there  was  reason  to  suppose  when 
the  original  estimate  was  submitted. 

In  the  original  estimate  it  was  not  expected  that  solid  ro<*k  would 
be  encountered  elsewhere  than  in  the  narrow  channel  extending  425 
feet  above  the  turning  basin.  Dredging  has  disclosed  the  fact  not  onlv 
is  the  amount  of  hardpan  and  bowldors  nuich  greater  than  was  antici- 
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pated,  but  that  solid  rock  is  found  in  the  basin  and  in  the  channel 
immediately  below  same,  at  a  depth  lens  than  20  feet.  Much  of  the 
material  heretofore  classitied  ns  sand  is  found  to  l>e  a  quicksand  that  is 
as  difficult  and  ex[)ensive  to  dredge  as  haitlpan. 

A  revised  estimate  of  the  cost  of  completing  the  present  project, 
exclusive  of  the  channel  extending  425  feet  above  the  turning  basin  as 
above  described,  is  submitted  herewith.^ 

Estimate, 

34,500  cable  yards  sand,  clay,  etc.,  at  12.9  cents $4, 450. 50 

71,000  cubic  yards  hardpan,  bowlders,  and  quicksand,  at  48  ceuUs 34, 308. 00 

11,600  cubic  yards  of  solid  rock,  at  $2 23,000.00 

Ck)ntingeiicie8,  superintendence,  etc 6, 181. 50 

Total 68,000.00 

The  total  revised  estimate  of  coat  of  present  project,  omitting  the 
channel  above  turning  basin,  is  as  follows: 

Amount  expended  on  present  project $38, 251. 69 

Estimated  cost  of  completion 68,000.00 

Total 106,251.60 

It  is  believed  that  the  funds  a\"ailablc  arc  sufficient  for  maintenance 
of  existing  works  to  June  30,  1906. 

Monet/  statement 

July  1 ,  1903,  balance  unexpended $38, 493. 64 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $24, 415. 22 

For  maintenance  of  improvement 1, 722. 10 

26,137.32 

July  1,  1904,  balance  unexpended 12,356.32 

Amount  (estimated )  rctiuired  for  (Himpletion  of  exifltiiig  project 68, 000. 00 


APPROPHIATIONR. 

Harbor. 
Act  of— 

March3,  1871 $25,000.00 

June  10,  1872 25,000.00 

March  3,  1873 25, 000. 00 

June  23,  1874 25,000.00 

March  3,  1875 25,000.00 

AugUHtH,  1876 8,000.00 

June  18,  1878 10, 000. 00 

March  3,  1879 10,000.00 

June  14,  1880 10,000.00 

March  8,  1881 12,000.00 

August  3,  1882 15,000.00 

Julys,  1884 10,000.00 

Augusts,  1886 3,000.00 

August  11,  1888 9,000.00 

August  18,  1894 10,000.00 

Junes,  1896 7,150.00 

March  3,  1899 5,500.00 


$234, 650. 00 


•  See  my  report  to  Chief  of  Engineers,  dateil  June  28,  1904,  and  second  indorse- 
ment thereto,  dated  July  5, 1904. 
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River. 
Act  of — 

September  19.  1890 $54, 000. 00 

July  13;  1892 20,500.00 

August  18,  1894 6, 000. 00 

June  3,  1896 15, 000. 00 

March  3,  1899 18,920.00 

$114,420.00 

Harbor  and  river. 

Act  of  June  13,  1902 50,350.00 

Miscellaneous  receipts  cre<lited  to  appropriations 1, 669. 03 

Total 401,089.03 


COMMERCIAL  STATISTICS   FOR  THE  CALENDAR  YEAR  ENDING   DECEMBER  31,  1903. 

[Famished  by  Mr.  C.  I.  Cook,  Menominee,  Mic)i.,  and  Mr.  J.  W.  Laughrey,  deputy  collector  of 

customs,  Marinette,  Wis.] 

Arrivals  and  departures  of  vessels. 

Description.  Arrivala.     ^^' 


Steam, 
Sail.. 


Total. 


By  way  of  the  harbor. 

Toos. 

Exports 751,819 

Imports 629,935 


Total 1,381,754 

Tonnage  in  calendar  year  ending  December  31,  1902 1, 155, 569 

Increase  in  1903 226,185 

Principal  articles  of  export. — Lumber,  lime  and  cement,  coal  and  coke,  telegraph 
poles,  and  general  merchandise. 

I^incipal  articles  of  import. — Fence  posts,  coal  and  coke,  iron  and  steel,  saw  logs, 
and  general  merchandise. 


J  J  2. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  references  for  more  extended  information 
and  maps  given,  in  Annual  Report  for  1903,  pages  476  and  1835-1839. 

For  reports  on  examinations  and  surveys,  see  House  Documents 
No.  223,  Fifty-fourth  Congress,  first  session,  and  No.  60,  Fifty-sixth 
Congress,  first  session;  Annual  Reports  for  1896,  page  2560,  ana  1900, 
page  3746. 

Operations  during  the  fiscal  year. — There  were  no  operations* 

(f(mditio7i  of  the  irnvrovement. — No  material  change  in  the  condition 
of  this  improvement  nas  occurred  since  June  30,  1^2.  (See  Annual 
Report  for  1902,  p.  204G.) 

i^*opoised  ojH^rationH. — It  is  proposed  to  apply  the  funds  available 
in  maintenance  of  the  south  pier. 
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Money  statemejit, 

July  1,  1903,  balance  unexpended $3, 650. 23 

July  1,  lfl04,  balance  unexpended 3, 650. 23 


Amount  (estimated )  required  for  completion  of  existing  project 22, 610. 00 


APPROPRIATIONS. 


Act  of — 

March  3,  1881 $10,000 

August  2, 1882 15, 000 

Julys,  1884 15,000 

August  5,  1886 8. 000 

August  11, 1888 20,000 

Julv  13,  1892 3,000 


Act  of — 

August  18, 1804 $3,000 

June3,  18?)6 4,000 

March  3,  1809 15,000 

June  1 3, 1902 3. 000 


Total 96,000 


CXJMMERCiAL  ttT.VTISTK*8   FOR  THE  CALENDAR  YEAR   ENDINCi    DECEMBER  31,  1903. 

IFumUbod  by  Mr.  W.  A.  Holt,  mayor  of  Oconto.  Wis.] 
Arrivals  and  dqtartures  of  vessels. 


steam. 
8ail... 


Total. 


Description. 


Depar- 
tures. 


155 
62 


217 


By  tpay  of  the  harbor. 

Tons. 

Exports 11,719 

Imports 31,284 

Total 43,003 

Tonnage  in  ctilendar  year  ending  December  31,  1902 50, 433 

Decrease  in  ItKW 7,430 

/Vtncipo/  articles  of  export. — Lumber,  woo<l,  hay,  and  general  merchandise. 
lYmnpaf  articles  of  import. — Coal  and  coke,  stone,  hay,  land  plaster,  and  general 
merchandise. 


J  J  3. 


IMPROVEMENT  OF  GREEN  BAY  HARBOR,  WISCOxSSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improvement 
ai'e  dcscril)od,  and  reference  for  more  extended  infonuation  are  given 
in  Anniuil  Report  of  the  Chief  of  Engineers  for  1903,  pages  477, 478. 

For  rej>orts  on  examinations  and  suiTeys.see  House  Documents  No. 
22,  Fifty -second  Congress,  second  session,  and  No.  282,  Fifty-sixth 
Congress,  first  .session.  Also  Annual  ReiK)rts  for  1893,  |xige  2778,  and 
for  IJKK),  pages  3747-3752. 
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Ope7*atiouif  Jhvuuj  the  fiscal  year, — Dredging  was  continued  under 
a  contract  with  Mr.  Saniuol  O.  Dixon  and  was  completed  November 
14,  1908;  671,201  cubic  yards  of  material  were  removed  during  the 
fiscal  year.  Contract  price  12  cents  per  cubic  yard;  cost,  exclusive  of 
inspection  and  supervision,  ^0,544.12.  The  total  number  of  cubic 
vai*ds  removed  under  this  contmct  was  819,175. 

In  January,  11*04,  soundings  WT.re  taken  through  the  ice  from 
Depere  to  the  21 -foot  contour  in  Green  Itey,  a  distance  of  about  KHf 
miles,  and  subsecjuently  miips  prepared. 

Condition  of  the  inipr<fve/n<int,—-The  east  revetment  at  Grassy  Island, 
705  feet  long,  is  in  good  condition,  the  west  revetment,  620  feet  long, 
requires  renewal  above  the  water  line. 

With  an  unimportant  exception  dredging  was  carried  over  the  entire 
area  of  the  outer  chaimel,  but  the  soundings  disclosed  numerous  shoal 

S laces  where  the  full  depth  of  2i)  feet  had  not  been  secured.  For 
etails  attention  is  inviteci  to  a  special  report  dated  March  8,  1904. 
Proposed  operations. — It  is  proposed  to  apply  the  funds  available, 
first,  in  dredging  to  remove  the  most  troublesome  shoals  in  the  outer 
channel;  second,  any  balance  that  ma}"  }>e  remaining,  together  with  the 
additional  appropriation  recommended,  in  the  renewal  of  the  west 
revetment  ana  dredging  for  maintenance  of  the  channels. 

Hentarl's  and  reconunrndat/ons. — The  recommendation  contained  in 
report  dated  March  8, 1904,  for  an  allotment  of  $5,000  to  do  necessary 
dredging  was  approved  April  8, 1904,  and  the  work  was  begun  July  1, 
1904. 


for 


An  appropriation  of  $15,000  for  the  maintenance  of  existing  works 
r  the  hscal  year  ending  June  30,  190(>,  is  recommended. 


EiftimcUe. 


For  rebuilding  west  n»vetment,  620  linear  feet,  at  $10 $6, 200 

For  dredjdng  50,0tX)  cubir  yanls,  at  15  cents 7, 500 

Contingencies 1 1, 300 

Total 15,000 

Money  statetnent. 

July  1,  1903,  lialance  unexpendeii 992,555.64 

Amount  aIlotte«l  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13,  1902 5,000.00 

97, 555. 64 
June  30. 1901,  amount  expendeil  during  fiscal  vear,  for  works  of  improve- 
ment  .' 91,646.93 

July  1,  1904,  balance  unexiH»ndiNl 5, 708. 71 


Amount  that  can  Ix*  pmtitably  expendeil  in  fiscal  year  ending  June  30, 
1906,  for  maintenauiv  of  improvement,  in  addition  to  the  balance 

^  nnexi^ndeil  July  1.  IHM 15.000.00 

Submitted  in  compliamv  with  requirements  of  sundry  civil  act  of  June  4, 
,    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPBOPRIATIOK8. 


Act  of— 

June  23, 1866 

March  2,  1867 

July  25, 1868 (allotted).. 
April  10, 1869(a]lotteU). 

July  11,  1870 

March  3,  1871 

March  3,  1873 

June  23, 1874 

March  3,  1875 

AugUFtH,  1876..   

June  18. 1878 

March  3,  1879 

June  14, 1880 

March  3,  1881 

August  2,  1882 

July  5,  1884 


$30,500.00 

45, 000. 00 

17.500.00 

44, 550. 00 

17,500.00 

17,500.00 

20,000.00 

10,000.00 

10, 000. 00 

8,000.00 

5,000.00 

4,000.00 

6,000.00 

5,000.00 

20,000.00 

10,000.00 


Act  of — 

August  5, 1886.  

August  11,  1888 

September  19,  1890 

•  July  l.S,  1892 

August  18.1894 

June  3,  18<m 

July  19,  1897 

March  3,  1899 

June  13,  1902 

June  13,  1902  (allotment 
from  emergencies,  river 

and  harbor) 

MiHcollaneous  receipts  cred- 
ited to  appropriations 


$7, 000. 00 
10,000.00 
10, 000. 00 
25, 000. 00 
25,000.00 
25, 000. 00 
5,000.00 
28, 600. 00 
105, 600. 00 


5,000.00 
52.50 


Total 516,802.50 


COMMKKCIAL    STATISTICS   FOR   THE  CALENDAR   YEAR   ENDING   DECEMBER  31,    1903. 

[Furni9h(Hl  bj  Mr.  M.  J.  McCormiok,  Qreen  Bay,  Wis.] 

Arrivals  and  departures  of  vessels.  ' 


Description. 

Arrivals. 

Depar- 
tures. 

8tmin  ftn<1  mfl 

1,897 

1,401 

By  way  of  the  harbor. 


Tons. 


Export* 584,982 

Imports 802,824 

Total 1,387,806 

Tonnage  in  calendar  year  ending  December  31,  1902 1, 135, 498 

Increase  in  190:{ 252,308 

Principal  articles  of  exjwri, — Grain,  brick,  coal  and  coke,  flour,  fish,  and  general 
merchandise. 

Principal  articles  of  import. — Coal  and  coke,  lumber,  wood,  salt,  and  general 
merchandise. 


J  J  4. 

IMPROVKMKNT  OF  STFRGKON  BAY  AND  LAKK  MICHIGAN  SHIP  CANAL 
AND  HARBOR  OF  RKFU(iE  CONNECTED  THEREWITH,  WISCONSIN. 

The  natural  condition  of  this  work  and  projects  for  its  improvement 
are  described  and  references  for  more  extended  information  and  maps 
are  given  in  Annual  Report  of  the  Chief  of  Engineers  for  1903,  pages 
478  and  1841. 

For  report  on  examination  and  sur\'ej\  see  House  Document  No.  117, 
Fifty -sixth  Congress,  second  session,  and  Annual  ileport  for  1901,  page 
2970. 


2816   REPOBT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ASMY. 

Operations  during  the  fiscal  year. — Under  the  continuing  contiAd 
for  dredging  and  rock  removal,  work  has  been  in  progreds  during  the 
fiscal  3'ear,  during  which  time  1,469,061  cubic  yards  of  sand^  etc.,  has 
been  dredged  and  3,436.67  cubic  yards  of  rock  removed  from  the 
canal,  harbor,  and  connecting  channel.  The  contract  price  for  dredg- 
ing sand,  etc. ,  is  9. 9  cents  per  cul)ic  vard,  at  a  cost  of  $145,437.04.  The 
contract  price  for  ro<;k  removal  is  ^.50  per  cubic  vard  and  the  cost 
for  same  is  *18, 901. 69. 

The  results  accomplished  by  these  expenditures  are  stated  in  current 
summary.     (See  Annual  Report,  19<.)4,  p.  522.) 

Condition  of  t lie  improvement, — ^The  harljor  piers  are  built  the  full 
length  projected.  About  1,1(M)  feet  of  the  inshore  portions  of  the 
piers,  and  the  detached  portion  of  the  north  pier,  150  feet  in  length, 
require  rebuilding  atove  the  water  surface. 

The  canal  revetments  are  completed  and  are  in  good  condition. 

ProjKtsed  operations. — It  is  proposed  to  apply  available  balances  in 
dredgmg  unaer  the  existing  contract  and  in  the  renewal  of  about  1,250 
feet  of  the  harbor  piers  above  the  water  line;  also  in  doing  the  dredg- 
ingrequired  in  the  vicinity  of  the  bridge  as  soon  as  practicable. 

tiemarlrs. — It  is  believed  that  the  funds  available  are  sufficient  to 
complete  the  work  outlined;  therefore  no  additional  estimate  is  sub- 
mitted. 

For  detailed  information  concerning  the  conditions  existing  at  and 
m  the  immediate  vicinity  of  the  bridge  across  Sturgeon  Bay  attention 
IS  respectfully  invited  to  my  report  dated  December  9,  1903,  made  in 
compliance  with  instructions  contained  in  second  indorsement  on  £.  D. 
file  32378-54;  also  my  report  dated  April  13,  1904,  E.  D.  32378-64, 
relating  to  the  same. 

Money  statement. 

Jaly  1,  1903,  balance  unexpended $221,454.84 

Mifloellaneoos  receipts 193.01 

221, 647. 85 
Jane  30, 1904,  amount  expended  daring  fiscal  year,  for  works  of  improve- 
ment   146,007.78 

July  1,  11K)4,  balance  unexpended 75,640.07 

July  1,  1904,  amount  covered  by  uncompleted  contracts 43,852.09 


APPROPRIATION'S. 

Harbor  of  refuge, 
At*t  of —  • 

March3,  1873 $40,000.00 

March  23,  1874 10,000.00 

June  18,  1878 30,000.00 

March  3,  1879 30,000.00 

June  14,  1880 10,000.00 

March  3,  1881 10,000.00 

August  2,  1882 20,000.00 

Julys.  1884 10,000.00 

August  5,  1886 5,000.00 

September  19,  1890 3,000.00 

Julvl3,  1892 5,000.00 

August  18,  1894 5,000.00 

June3,  1896 5,000.00 

March  3,  1899 5.500.00 

$188,50a00 
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CaruiL 
Act  of— 

July  13,  1892 $81,833.00 

August  18,  1894 20,000.00 

JuiieS,  18Vm 30,000.00 

March  3,  1899 30,000.00 

$161,833.00 

Canal  and  luirbor  of  refuge. 
.    -tof— 

June  13,1902 $44,000.00 

Man'h3,  19a3 178,000.00 

222,000.00 

MifiicellaiioouR  rettjipUj  cre<lit(Hl  to  appropriations 12, 076. 56 

Total 584,409.56 


CONTRACT   IN   FORCE. 

For  droilging  1,500,000  cubic  yards,  at  9.9  cents  per  cubic  yard,  and  for  3,000  cubic 
yanls  of  rock  removal,  at  $5.50  i)er  cubic  vard. 
Name  of  contractor:  Duluth  Dredge  and  Dock  Company. 
Date  of  contract:  Mart^h  28,  1903. 
Date  of  approval:  April  11,  19(X3. 
I>ate  of  cominen(»ement:  May  25,  1903. 
Date  for  completion :  December  31,  1904. 


COMMERCIAL  KTATIMTICX   FOR  THE  CALENDAR   YEAR  ENDING    DECEMBER  31,    1903. 

[FuniiNhe<!  by  Mr.  Adam  N.  Dier,  nupcrintcndcnt  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal 

\ViMx>UMin.] 

Arrit'ah  and  de}Hirtures  of  irwe/*. 


Steam 

Sail 

rnrigxt'tl 


Total 


lWr2 
1W)1 
190U 
1H99 
IWK 


Claas. 


IIW. 


Bound  down. 

Bound  up. 

ToUl. 

Number. 

Net  tonii. 

Number. 

Net  tonti. 

Number. 

Net  tons. 

838 
432 
301 

435,450 

63,845 

813.960 

746 
879 
810 

_, 

876.858 

42,097 

814,322 

1,584 
811 
611 

812,808 
106,042 
628,282 

l.f)71 

812,755 

1,485 

783,872 

8.006 

1,546.027 

1,708 
1.9H6 
1,760 
2,015 
1.921 

868,961 
922.6.'i2 
749.  M4 
785,378 
669.611 

1 

1 

iiii'i 

771,758 
764,666 
684,927 
631,734 
616.244 

3,300 
3,752 
3,453 
3,810 
3,775 

1,640.714 
1,687,818 
1.434,871 
1.417,112 
1,285.885 

Nnvi^tion  through  the  i^nal  for  the  Hea»on  of  UKKi  was  retmmed  April  2,  and  was 
practically  closetl  l>iH-eml)er  14,  a  ptTicwl  of  25(5  days. 

Average  nuiiilier  of  craft  {MUtsing  through  the  canal  ]nt  day  for  the  whole 

seaMUi  (not  including  tugs) 11.74 

Average  net  touH  punning  through  canal  jht  <lay  for  the  whole  seaion  (not 

including  tonnage  of  tugs) 6,041.51 

Average  net  tonnagi*  of — 

Steam  craft 51 2. 81 

Sail  craft 130.75 

UnriggtNl  cnift 1,028.28 

BN(i  mn 177 
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StuUutnil  uf  frfujht  nnd  ^ftMnifjtrs  c*irrit*i  thnnujh  ihf  oimtl  during  the  ailendar  yan 

ciidintj  IfecemfHT  SI,  1903, 

BOUND  LH.AVN. 


Anii.'.t^. 


Nvt  tuijs. 


Article*. 


Net  u>iu>. 


Agrimlttiml  implt-mviit- 217 

Brick 2.(«« 

Tiiftl  '*».W7 

Ki>h  3.SC 

Flour 2\h 

Fni  i ! 1 .  .'Sirj 

drtln   Hll  kinii<    3.1.12 

Hay 411 

Idiq  >maDufari\irt-I    V*.XiO 


Ixies l.ftVJ 

Liimbor 4.t« 

MerL'han»lis<e  ■  u^cncnil  ■ Ifi.  *^ 

.Salt '. 6.«W 

Wood T« 

Toial I32.4(M 

Pu-HPi-ngcn* number..  5>.3fi2 


Article. 


BOUND  UP. 


Net  tons. 


-\rticlc. 


Net  lonft. 


Bark 

0*1 

Dairy  pn.Mjuf*t« 

Ft*h 

Flour 

Grain   all  kinil;" 

Hay 

Hi4t-* 

Irnn  I  mai.ufHCtwrvil    . 

In.m    pie  

Vjiiz*  ...\ 

Luinl^rr 

MfT^-haTirtiM;   ei-nvral 


ll.&V. 

It2 

l.iT« 

1.273 

1«W 

2.070 

v-o 

277.  *sS 
21.1.=« 


I*aper 

Poe«t.«  ■  (vwv  nii'l  r«rin{r-. 

Potatt»es 

Salt 

Stttne  •  bui'ilinff  an<l  crib  i 

Ti^r- imlln^id  ■ 

Tile  •  buildinfr  ■ 

Trvi-*    ^hri^tula^■ 

\\\aM 


L 


12.5i» 

3.448 

31 

4» 

97.915 

II. ew 

1.6.70 

€00 

22.183 


Toul 

Pasr-t'niriTis iiorober. . ' 


I 


172.991 

9.265 


Total  nuinlxT  of  net  tons  of  freijrht  carrie«i  throuch  the  canal  «luring  the  cal- 
endar year  ending;  IX-t-eniber  31.  1903 604, 798 

Total  nunil)er  of  passentser?  crarne<^i  throngh  the  tanal  ilurini;  the  calendar 

year  emlint;  December  31,  li<« '. 18,627 

StnUmeui  ^hrnring  'jwiutitu  nwi  tttimnttd  rahtf  »»/ fr*\ght  carried  thro^igh  the  canal  during 

the  mUndar  vtar  mdhio  Ikt'^mber  SI,  It^OS. 


Itirm. 


Ajnicultural  ini j»'*enit:ii« tons. . 

Bark ci»rds. . 

Brick M.. 

Coal tons. . 

Dairy  pr»  -liii  l» do ■ 

Fi5h .1...... 

Flour ttam'19. . 

Fniii tons. . 

Grain: 

Barley ba*hvl«. . 

Com di.i 

Oau do 

Peast d«  I 

Har t«  in* . . 

Hides do 

Ikod: 

Mannfaeiniv-l d-  • 

Piff dii .... 

Logv M  fcvl  B.  M.. 

Lumber d*- 

Merehandiw  i  ^nera]    (on<. . ' 

Paper do 

PiNes  I  telegraph  ■ ni::iit*r.. 

Potfts  I  fence  and  x»vistf   il«i 

Poutoee iMirreN.. 

Ball d...... 

Btooe  ibaildingand  r  ris    ti>n«>.. 

TIcf  tnilroadi numlier.. 

TDe  (building  i  ti «!«. . 

Ttaa  (Gbriitinas  < number. . 

cord?,. 


Priotrpvr 

TottlTalna- 

^iianiii} . 

unit. 

tiOD. 

217 

rJK'.iO 

t43w  400.00 

90 

7.^» 

675.00 

l.WO 

8-00 

8.000.00 

t.«S.2SS 

4.."* 

907.273. 50 

142 

2na00 

S5.500.0l) 

l.i-« 

1«.\00 

125. 900. 00 

13.SV 

5.SC* 

76.175.00 

1.592 

a\oo 

9^sal).oo 

6viW 

.45 

30.600.00 

4\e2L« 

.W 

27.372.00 

132.  OW 

.40 

52.K0.00 

t>9.144 

1.25 

86.430.00 

o77 

10.00 

5.:7QLO0 

4.V) 

130.00 

56L500.0P 

11.400 

7.V00 

8S5.O0O.00 

IV 

30.  IX) 

4.5«^O.00 

1.601 

IVW 

24.OI\0U 

lNX6i^ 

25.  W 

4. 610.^;^  00 

t~.-3» 

175.  CV 

11.761.tf«.0O 

S» 

«0.00 

49..'WL0O 

74.  X» 

4.W 

297.904.00 

1M.4W 

.21' 

96,29K00 

.*«lt 

\.bs» 

7-V.OO 

,V\616 

1.10 

.Vi.fT7.« 

sC.9hS 

.95 

93.  019. » 

l«i:7.iW 

.» 

50.100.00 

l.^'V 

2^.00 

41.250.€l« 

:*.iw 

.•» 

isooo.oo 

!».17^ 

6.00 

Vi.OSK.00 

1^996.172.35 
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;;::::::;:::::::3::::; 

"°°i 

UIivtB.H.. 

POMiXleDcuuidpftTlna) 

k;*""!;" 

corti. 

■^- 

— 

I-,™.. 

2.TnB 

JMW 

fi.MO 

o.aio 

11  wo 

430 

M.SIA  ' 

■awa 

s-iso 



value  of  freight  in  1903  «h  oompared  with  1002...       3,0U,.')13.5O 

fiatemenl  dtoirmg  number  ami  twl  toniuigt  of  iu^n  pntritig  Ihrmigh  the  mixaJ  during  the 
eaUndnr  ymr  mding  Ikrrmher  SI,  ISOS,  and  the  nuTaorr  of  tcittelt  and  nnriggtd  cmfl 
loaed  during  Ihal  time. 

BOUND  DOW.S. 


».»„. 

Number. 

'•■"•™"-(   l.^? 

'■sr 

1 

M 

M 

looi 

10 

M..nlh. 

N.„„. 

Nct,.n. 

VpnwH 

tiirlKHi'l 

T". 

CM 
4.1 

'■1 

I 

Wl         H.nn             liu 
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Total  number  of  trip«  made  through  the  canal  by  tnge  for  whole  t«a»nti 1,044 

Total  number  of  net  tone 29,182 

Total  number  of  vessels  towed 200 

Total  number  of  unriraed  craft  towed 315 

Total  number  of  veeeelB  and  unrigge<l  craft  towed 519 

Average  net  tonnage  of  tufjs  slationed  at  the  canal 28 

Average  number  paasinR  through  canal  per  day  lor  whole  a'acon 4.08 

Number  of  tugs  statione<l  at  canal  engaeed  in  local  towing 4 

Tonnage  of  tugs  stationed  at  the  canal  lor  local  towing 112 

Length  of  towing  route  from  harbor  entrance  to  mouth  of  Sturgeon  Bay,  miles  8. 75 


aicain. 

UnriggBl. 

ToUL 

ber. 

Net™ 

"ber. 

Kel  una. 

^^T: 

NOIIOOB. 

ber.      •""'*'  *"* 

8 

'■SI 
3,9It 

8 

as 
aa 

i 

™ 

i^?' 

1 

2.463 
l.«3 

; 

1,163 

Ot^ber 

6 

s 

g    ^iSS 

Total 

«. 

«,M0 

"" 

22,  BIO 

2. 

■a.aeo 

Average  net  tonnage  of  steam  craft  sheltered 617.63 

Average  net  tonnage  of  sail  craft  sheltered 122.  &I 

Aven^  net  tonnage  of  unrigged  craft  sheltered 1,180.90 


n... 

^m 

P,,„p,, 

iinllnn.  ' 

no 

8.  IDS 

m.tm 

IS 

,s.s 

eo.00 

4.VI 

ilo.... 

i;-s 

sss 

ss 

Lumber 

MfeetB.M.. 

"::::"  ::":::":::i,imS2;:: 

n:IS 

S!S 

Total  estimated  value  of  cargo  (carried  by  craft  sheltered fl,  910, 060 

Total  estimateil  value  of  vefwis  sheltered  (based  on  Lloyd's  valuation 
and  if  approximate  1 3,979, 110 

Total  value  of  vessels  and  cargo 5,868,160 
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Principal  Una  of  tranttportation  usina  the  canal  during  the  ^oM  year  and  number  and  net 

tonnage  of  (»oat»  romprmng  each  line. 


Name  of  line. 


I\>rt  of  hail. 


ToUhIo,  Ohio. 


Toledo,  Ann  Arbor  and  Northern  Michigan  Railn>ad 
C!o. 

LAckawanna  Transportation  Co BufTalo,  N.  Y 

LAke  Michigan  Car  Ferry  Tranj«iH>rtatioii  C*^ I  Chicago,  111 

(kxxlrirh  Traniiportation  Co do 

Edward  Hinen  Lumber  Co do 

Arthur  Gurley  Lumber  Co do 

John  8chrDC<ler  Lumber  Co Milwaukee,  Win... 

HiirfH  Hteamboat  Line (Jreen  Bay,  WIm. . . . 

I>eathem  &  Hmith  Towing  and  Wrecking  C-o Sturgeon  Bay,  Wis 

Pnckartl.  Hmith  A  Co do 

Tennenwn  &  Jensen • do 


8 


Net 
tonnage. 


3,969 


2 

2,8G0 

4 

8,723 

7 

5,411 

7 

2,453 

4 

1,361 

8 

699 

3 

1.315 

If) 

6, 77H 

1 

796 

5 

1,730 

ToUl 


55 


31,085 


Of  the  above  lines  of  tranflportation  the  Toledo,  Ann  Arbor  and  Northern  Michi- 
fpiii  Railroad  Company,  the  I^Ackawanna  Transportation  Compan>r,  the  (T<xxlri('h 
Transportation  Company,  and  Hart's  Steamboat  Line  carry  both*  freight  and  |>a88en- 
gerH;  the  other  lines  fn^ight  only. 

In  addition  to  the  almve  lines  of  transportation  a  lan2:e  number  of  steam  ban^es, 
sail  vessels,  and  unri^o^^^l  craft  ensaged  in  the  general  freighting  buainess  make  use 
of  the  canal  continually,  going  lx)tn  ways  during  the  season  of  navigation,  and  a  large 
local  btiniiieHs  is  done  by  tugs  engaged  in  assisting  sail  vessels,  unrigged  craft,  et(\, 
through  the  canal. 


J  J  5. 


OPERATING  AND  CARE  OF  STURGEON  BAY  AND  LAKE  MICHIGAN 

SHIP  CANAL,  WLsa)NSIN. 

Operations  during  thejiscal  year. — Operations  have  been  confined  to 
woFK  incident  to  operating  and  care,  examinations,  keeping  record  of 
vessels  and  tonnage  passing  through  the  canal,  and  making  necessary 
repairs  for  maintenance,  including  the  removal  of  234  linear  feet  of  the 
south  revetment  and  rebuilding  it  on  the  rectified  line. 

( *ondifion  oftheimproreineiit. — Navigation  through  the  canal  opened 
April  2,  1903.  Closed  on  account  of  ice  formation  December  14,  and 
was  resumed  April  11,  11)04.  There  is  a  depth  of  about  20  feet  l>elow 
datum  in  the  canal,  and  a  contract  is  in  forc«  to  increase  its  depth  to 
21  feet,  to  l)e  completed  by  December  31, 1904.  Work  in  furtherance 
of  the  contract  was  l)egun  May  25,  11K)3,  and  has  l)een  so  vigorously 
prosecuted  that  it  is  expected  that  it  will  }>e  completed  by  July  12, 1904. 

The  governing  depth  of  the  through  channel  connecting  Lake  Michi- 
gan with  Green  Bay,  of  which  the  canal  forms  a  part,  is  reduced  to 
a)>out  15.8  feet  in  consequence  of  shoal  water  in  the  draw  of  the  bridge 
that  8i>ans  Sturgeon  Bay. 

I^'ojMM^  operations. — It  is  proposed  to  apply  the  funds  for  which  an 
allotment  is  requested  in  maintenance,  operating  and  care,  and  super- 
vision of  existing  works. 

In  ac(*ordance  with  the  provisions  of  section  4  of  river  and  harlwr 
act  of  July  6,  1884,  a  summary  of  expenditures  is  herewith  given. 
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CX>MMKKCIAL  STATISTICS    FOR  THE   CALENDAR   YEAR   ENDING    DECEMBER  31,    1903. 

[Furnished  by  Mr.  M.  C.  Haney,  mayor  of  Algoma,  Wis.] 
Arrivals  and  departures  of  vessels. 


Doscription. 


ArrlviilR   '     r»^P»»'- 


Steam 475  ,  475 

Sail !  290  2* 


Total I  7<«  ,  7€r, 


By  all  ways  of  transpvrtat'um. 

[About  two-thinls  of  which  is  by  way  «»f  the  harbor.] 

Tons*. 

Exports 8I,<>5S 

Im|X)rt» 35,  7S5 


Total 117,748 

Princip(d  articles  of  e.rport. — (irain,  cattle,  cheese,  hay,  and  ^^enenil  inerehandisie. 
lYmrijml  articles  of  imjHjrt. — Coal  and  coke,  api>les,  iron  and  steel,  lumber,  saw  logs, 
and  general  merchandise. 

JJ7- 
IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

The  natuml  condition  of  this  harbor  and  project  for  its  improvement 
is  described,  and  references  for  more  extended  information  are  given 
in  Annual  Report  of  the  Chief  of  Engineers  for  1903,  pages  481  and 
1848. 

For  rejjort  on  examination  and  survey  sec  House  Document  No.  3t>2, 
Fiftv-sixth  Congress,  lirst  session,  and  Annual  Report  for  IIKK),  pmges 
3752-8758. 

Operations  during  the  fiscal  ymr, — There  were  no  operations  other 
than  tho.se  incident  to  care  and  sui:)er vision.  Repairs  were  made  to  the 
dredging  phmt  at  the  (xovernment  wharf  and  yard;  soundings  taken, 
and  maps  prepared  and  arrangements  made  for  obtaining  materials  for 
repairs  of  piers. 

Condition  of  the  itnprort}iuiit. — The  piei*s  were  built  the  full  length 
contemplated  and  are  in  fair  condition,  with  the  exception  of  1,1*K> 
linear  feet  that  requires  renewal  alx)ve  the  water  line. 

The  channel  has  the  required  depth  of  15  fc^t  1k»1ow  datum,  with  a 
minimum  width  of  about  75  feet. 

ProjPfAsed  ojteration,^, — It  is  proposed  to  applv  the  funds  available 
and  the  additional  appropriation  recommencW  for  maintenance  of 
existing  works  by  malvuig  needed  repjiirs  to  piei*s  and  in  dreilging.  It 
is  estimated  that  the  funds  available  will  admit  of  rebuilding  t)50  linear 
feet  of  the  piers  alK)ve  the  water  line,  and  materials  for  the  same  have 
been  ordered.  For  rebuilding  the  remaining  450  feet  that  now  needs 
renewaU  and  to  maintain  existing  works  to  June  30, 1JHK>,  the  following 
estimate  is  submitted: 

Eor  rebuilding  450  feet  of  pier  above  the  water  \uv\  at  $10 $4,  'HXl 

For  minor  r^Murs  to  piers 1,  IXK> 

«li«dfing  20^000  cqIhc  yards,  at  10  cents 2.000 

--^^ 750 

S,2oO 
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Money  statement. 

July  1,  1903,  balance  unexpended $8, 562. 1 1 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 253.  79 

July  1,  1904,  balance  unexpended 8,308.32 

July  1,  1904,  amount  covered  by  uncompIete<l  contracts 992. 38 

•  r  A  mount  that  can  bo  profitably  expende<l  in  fiwal  year  ondinf^  June  30, 
I     1906,  for  maintenance  of  improvement,  in  addition  to  the  balan(?e  unex- 

{     iMMideil  July  1,  1904 8,250.00 

ISulmiitted  in  (^>mplianct^  with  re(^uirenient>4  of  nundry  civil  act  of  June 
[    4,  1897,  and  of  nection  7  of  the  nver  and  harbor  act  of  1899. 


APPROI»RIATIOX8. 


Act  of— 

March  3,  1881 $5,000.00 

AujfUijt  2,  1882 12,000.00 

Julys,  1884 18,0(X).00 

Auj?U8t  5,  1886 10,000.00 

AujTUHtll,  1888 10,000.00 

Sei>teml)er  19,  1890 20, 000. 00 

Julv  13,  1892 :^0,000.00 

August  18,  1894 20.000.00 


Act  of— 

June3, 1896 $25,000.00 

March  3,  18W> 8, 8(K>.  00 

June  13,  1902 11, 000. 00 

MiHcellaneouH  receipts  credit- 
ed to  appropriations 52. 19 

Total 169,852.19 


Appropriated  by  local  authorities  in  1881  and  expended  by  the  United  States 
under  the  dirtH'tion  of  the  engineer  officer  in  charge,  $8,042.72. 


C^)MMKKCIAL  STATISTICS   K«)R  THE  ('ALKXI)AK    VKAR   KXDIXO    DRCRMBER  31,    1903. 
[FiirtiiKhc<l  by  Mr.  ('Imrl»»»»  MctxiuT.  nuiyorof  Ki'WEuiuh*.  WIm.] 

lU'-'-jTlpliuii.  ArrivaU.     ^^' 

HU'iim 807  HU7 

Sw  i  I 1 53  V^ 

T«»UI 960  INW 

I 

lUi  \mu  of  tin'  hnrftor. 

Tons. 

Exports 570,401 

Imi>«»rts 211, 6JHi 

Total 782,  (W 

Tonnu^t'  in  cal«*ndar  yf»ar  ending  lHH*emlK»r  31,  P.H)2 1, 007, 5<i5 

Decrease*  in  liKXJ 225,468 

I^ncifMil  (trtirtf*  of  erfHui.—VUtxir,  hay,  mill  stuffs,  grain.  iH»tat4><»s,  and  genfral 
uien'handise. 

J*rincipal  articUn  o/  im/Hirt, — Coal  and  coke,  grain,  lumU^r,  and  gi^neral  iiieR'hantlise. 
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J  J  8. 

IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

The  natural  condition  of  this  harbor  and  projects  for  its  innprovo-  • 
ment  are  described  and  references  for  more  extended  information  and 
maps  are  given  in  Annual  Report  of  the  Chief  of  Engineers  for  190H, 
pages  481,  482,  and  1850. 

For  report  on  examination  and  surve}-  see  House  Document  No.  45, 
Fifty-sixth  Congress,  first  session.     (Annual  Report  for  1900,  p.  3759.) 

OperationH  during  the  Jincal  year* — Under  contract  with  Frankman 
Bros.  &  Morris,  pile  revetments  covering  1,069  feet  of  the  north  pier 
and  776  feet  of  ttie  south  pier  were  built,  of  which  374  feet  was  pro- 
vided with  timber  superstructure  and  1,471  feet  was  of  dock  construc- 
tion.    The  cost  of  this  work,  exclusive  of  supervision,  was  $14,808.39. 

The  filling  and  riprapping  of  the  north  pier  was  done  by  hire  of 
labor  and  the  use  of  U.  S.  dredge  No.  i,  at  a  cost  of  $571.25,  and  of 
the  south  pier  by  hire  of  labor,  for  $438.68. 

Soundings  were  taken  and  a  map  of  harbor  prepared. 

Cmidition  of  thi  hivproveinent, — May  3,  1904,  a  channel  had  the 
required  depth  of  13  feet  below  datum  for  a  minimum  width  of  about 
140  feet.  About  100  feet  outside  of  the  pierheads  there  was  a  small 
bar  about  40  feet  in  width  with  a  minimum  depth  of  12.8  feet.  Prob- 
ably no  material  change  has  occurred  since  tnen.  About  200  linear 
feet  of  the  inner  end  of  the  south  pier  requires  renewal.  The  remain- 
ing portions  of  the  piers  are  in  fair  condition. 

Proponed  operatiom^. — It  is  proposed  to  apply  available  balance  and  . 
additional  appropriation  recommended  in  repairing  the  piers  and  dredg- 
ing for  the  maintenance  of  the  channel. 

For  maintenance  of  existing  works  for  the  fiscal  year  ending  June 
30,  1906,  the  following  estimate  is  submitted: 

For  dredpng  30,000  cubic  yards,  at  12  cents $3,600 

For  repaire  to  piers 2, 400 

Contingencies,  10  |)er  cent 600 


Total 6,600 

Money  statement, 

July  1,  1903,  balance  unexjwndeil $17, 308. 84 

June  30,  ItKM,  amount  exi>ende<l  during  liscal  year,  for  maintenance  of 

imi)n)vement 16, 868. 82 


July  1,  1904,  balance  uncxi>ende<l 440.02 


Amount  that  can  l>e  profitiibly  exj^ended  in  fi>«cal  year  ending  June  30, 
l^KX),  for  maintenance  (»f  improvement,  in  a<ldition  to  the  balance 
unexpended  July  1,  1904 6, 600. 00 

SubmitUHl  in  compIianc(»  with  re<|uirements  of  8un<lry  civil  m;t  of  June 
4,  1897,  an<l  of  s(»c!tion  7  of  the  river  and  harl)or  act'of  1899. 
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APPROPRIATIONS. 


Act  of— 

March  3,  1871 . . 
June  10. 1872... 
March  3,  1873  . . 
June  23,  1874... 
March  3,  1876  . . 
Auguijt  14,  187H. 
June  18,  1878... 
Manh  3,  1879  . . 
June  14,  1880... 
March  3,  1881  . . 
August  2,  1882.. 


$25,000 
25,000 
25,000 
15,000 
15,000 
5,000 
10,000 
20,000 
20,000 
15,000 
15,000 


Act  of — 


Julys,  1884 $8,000 

Augustll,  1888 2,500 

September  19,  1890 3, 000 

July  13,  1892 3,000 

August  18,  1894 3, 000 

June3,  1896 5,000 

March  3,  1899 8,000 

Juno  13,  1902 20,000 

Total 242,500 


(X)MMERriAL  HTATIflTICH   FOR  THK   CALENDAR   YEAR   ENDINO    DECEMBER  31,  190ii. 

[Furnished  by  the  mayor  <»f  Two  Rivers,  Wi>».] 
ArrimU  nud  dfpiirtttren  of  vejutelM. 

Deneriptlon.  Arrivals.  I    ^i^ls. 

Bleam 121  '  IJl 

Kail 59  5l» 

Total I  IHO  1  180 

/?V  way  of  the  harbitr. 

Tonn. 

Kxportfl 31 ,  776 

Ini|M»rt^ 76, 497 

Total 108,273 

Tonnagt*  in  calendar  year  ending  Deceniln^r  31 ,  11K)2  .  .• 20,  2(X) 

Increaw  in  190:J 88, 073 

lYinciiHil  nriirUf  of  t-rport, — Hay,  |H*a'<,  clu'em.',  wtMnlen  ware,  and  furniture. 
lYmcipul  aii\de$  of  import. — Coal  and  coke,  saw  logn,  stone,  lumber,  an<l  wood. 


J  J  9. 


IMPROVEMENT  OF  MANITOW(KJ  HARBOR,  WISCONSIN. 

The  original  condition  of  this  lmrt)or  and  projects  for  its  improve- 
ment are  aes<'ril)ed,  and  reference  for  more  extended  information  and 
maps  are  ^ven  in  Annual  Report  of  the  Chief  of  Engineers  for  lJ)j)3^ 
jMipe  482. 

For  re[)orts  on  examinations  and  surveys  sec  House  DcK*uments  No. 
800,  Fiftj'-fourth  Conji^ioss,  first  session,  and  No.  238,  Fifty-sixth 
Congress,  first  session.  (See  Annual  ReiK)rts  for  1?MM),  p.  3701,  11>01, 
p.  2J>71K  and  for  1903,  np.  1S80-1S88.) 

Ojttnif/ofiM  ffttrifKj  t/u\p*Hnil  y^ar,  —  Cnder  rontniet  with  Mr.  Adolph 
(in^en  the  breakwater  was  extended  4oo  f<»et  in  an  east4»rly  direction 
by  4  cril)s,  each  1<K>  by  24  by  22J  feet,  on  pile  foundation.     This  work 
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completed  the  approred  project,  at  a  cost  of  ^j.^^OT.  exclusive  of 
•uperri^ion- 

3lioor  repairs  were  made  to  the  pierhead^  and  the  north  pierhead 
proteitf/tion  and  a  small  quantity  of  additional  riprap  deposited.  Repairs 
are  in  pro^re^s  to  the  outer  crib  of  the  south  pier  that  was  ?*eriously 
injured  by  a  vessel  colliding  with  it.  For  the  restoration  of  the  chan- 
nel 10.S57  cubic  yards  of  materia]  were  excavated  by  U.  S.  dredge 
So.  i  at  a  cost  of  7.3  cents  per  cubic  yard. 

Ofndii'ont  ofift^  hnp/^fr^m^uf. — Sounding  completed  April  3<»,  1*>!4, 
indir:ate  that  the  i^o-foot  channel  has  a  width  of  14^1  feet:  prol«ibly  no 
material  change  has  occurred  since  then. 

Pr^jpfMfe^l  op^rat'^NiJ*. — It  is  proposed  to  apply  available  balances  and 
additional  appropriation  recommended  for  maintenance  of  existing 
works  by  dredging  and  repairing  the  piers. 

R^Tfi/Mrhjf  intd  r^-fmon^naation*. — The  project  for  the  improvement 
of  this  harlxjr  is  now  completed,  the  breakwater  having  been  extended 
the  full  length  contemplated  and  the  projected  depth  of  i^*  feei 
oljtained  in  the  channel.  The  harbor  piers,  however,  are  in  urgent 
n^-ed  of  repair^.  the  greater  part  of  the  superstructure  being  very  mucfc 
dilapidated  and  rec|uiring  to  lie  rebuilt  aoove  the  water  surface. 

With  the  exception  of  the  outer  5*»*»  feet  of  the  south  pier,  the  crih 
f*ul#structures  of  lK>th  piers  are  from  32  to  5i>  feet  in  length  and  are 
not  provided  with  either  pile  or  stone  foundation,  but  rest  directly 
on  the  lake  bottom.  The  bottoms  of  these  cribs  are  from  12  to  IS 
feet  below  datum,  while  the  depth  of  channel  is  A»  feet.  The  criba 
hai'e  nettled  out  of  line  and  level,  it  having  been  necessary  in  many 
pbure*9  to  drive  piles  along  the  sides  of  the  piers  on  which  to  carry  tlia 
present  superstructure.  The  intervals  between  the  cribs  have  opened, 
permitting  sand  to  pass  through,  to  the  constant  deterioration  of  the 
channel. 

In  order  to  secure  a  permanent  channel,  both  piers  should  be  pro-; 
vided  with  sheet  piling  along  the  channel  sides.  It  is  proposed  to 
liuild  su>>stantial  sneet-pile  revetments,  similar  in  construction  to  that 
now  being  built  at  Milwaukee.  It  is  also  proposed  that  when  the 
Huperstructures  of  the  piers  are  renewed,  they  shall  be  built  of  con- 
crete in  a  manner  similar  to  that  now  being  done  at  Milwaukee. 
Considering  the  permanenry  of  concrete  as  compared  with  the  short 
life  of  timber,  and  also  the  tendency  of  the  cost  of  concrete  to  diminish^ 
while  the  cost  of  timber  increases,  it  is  believed  that  whenever  the' 
commercial  importance  of  a  harbor  has  been  established  it  is  economy 
to  reconstruct  the  superstructure  of  the  piers  with  concrete. 

The  commercial  importance  of  Manitowoc  is  now  established  and  ita 
permanency  assured,  it  being  the  outlet  for  a  i*onstantly  increasing 
commerce  with  the  Northwest.  It  is  therefore  believed  to  l>e  most 
economical  to  make  the  work  of  improvement  already  carried  out  by 
the  Government  as  nearly  permanent  as  possible. 

The  following  is  an  estimate  of  the  cost  of  rebuilding  with  concrete 
so  much  of  the  superstructure  of  lK)th  piers  as  will  require  n*newal 
in  the  near  future,  including  cost  of  sheet-pile  revetment.  The  esti- 
mate is  based  upon  prices  now  being  paid  under  the  contract  for  similar 
work  at  Milwaukee. 
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North  pier: 

875  linear  foot,  20-foot  pier,  at  $77.25 $67, 593. 75 

750  linear  feet,  24-foot  pier,  at  $92. 70 09,525.00 

Total  for  north  pier $137,118.75 

South  pier: 

075  Tuu^r  feet,  20-foot  pier,  at  $77.25 $52, 143.  75 

750  linear  feet,  24.foot  pier,  at  $92.70 09, 525. 00 

Total  for  Houth  pier 121,  tUyS.  75 

ContinjfiMU'ies,  HU|H»rinten(lenee,  etc.,  including dre<l^inf;  for  inaintenanire 
of  channel 26,212.50 

Total 285,000.00 

An  appropriation  of  ^285,000  for  maintenance  of  existing  works  is 
recomniendiHi  for  the  fiscal  year  ending  June  30,  1906. 


Mone}^  statement. 

July  1,  HK)3,  balance  unexpended $43, 758. 53 

June  .'{(),  ItM)},  amount  exiK*nded  during  fiscal  year: 

For  works  of  improvement $,37, 000. 00 

For  nmintenaniH.'  of  improvement 2, 4 14. 84 

39,414.84 


July  1,  1904,  l)alance  unexi>ended 4,343.69 


July  1,  MKM,  amount  covered  by  unc*>mplete<l  amtractfl 1 ,  776. 21 


.\ mount  that  can  l)e  profitablv  expended  in  fiscal  year  ending  June  30, 
190^>,  for  maintenan(H.>  of  impmvemcnt,  in  addition  to  the  balance 
unexjwndtHl  July  1,  n>04 285,000.00 

SubmittiHl  in  compliance  witli  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  at^t'of  1899. 


APPKOPRIATION8. 


Act  «»f— 

August  :iO,  1852 $8,000.00 

June  23.  18«i«J 52,  (XK).  00 

March  2,  1867 45,000.00 

Julv  25.  1868  (allotUnl)  .  17,500.00 

April  10, 1869  (allotted! ).  17.820.00 

Julv  11,  1870 20,000.00 

March  3.  1871 11, 000.  00 

March  3,  1873 20.000.00 

June  23,  1874 10.000.00 

March  3,  1875 10, 000. 00 

August  14,  1876 8. 000. 00 

June  18.  1878 15,000.00 

March  3,  1879 6, 500. 00 

June  14.  1880 7,000.00 

March  3,  1881 4,000.00 


Act  of — 

August  2,  1882 $10,000.00 

July  5,  1884 15,000.00 

Augusts,  1886 15,000.00 

AugUBtll,  1888 8,000.00 

September  19,  1890 8, 000. 00 

July  13,  1892 28,000.00 

August  18,  1894 20,000.00 

Junes,  1896 44,440.00 

March  3,  1899 3.:^00.00 

June  13,  1902 45.000.00 

MiMcellaneous  rei%ij»ts  cre<l- 

ited  to  appropriations 252. 72 

Total 448,812.72 
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C(»M3IEKCIAL  MTATISTR-S   F(>R  THE  CALENDAR   YEAR   ENDING   DECEM^kR  31,  1903. 

rFumished  by  Mr.  \V.  (;.  Kemper,  mayor  of  Manitowoc,  Wis.] 
ArriiaU  unii  fhpfirtnrts  of  vcsiteU. 

lK-j«cripii..ii.  '  Arri%'alK.     \'JJ{J|JJ'* 

Steam =       1,824  .  !,«&* 

Sail ■  257  257 

Total I        2,0R1  I  2,a* 

I I 

7?»/  if-af/  of  the  harfxff. 

Tons. 

Exi>ortfl 1,280,525 

IniiK>rte    14,835,426 

Total 16,115,a=>I 

Tonnage  in  calendar  year  ending  Deeember  31 ,  1902 804, 969 

Increase  in  1903 15,310,982 

Princijtaf  artiden  of  expttri, — Cxrain,  lime  and  <*ement,  mill  FtufiE*,  and  general  mer- 
chandii^e. 

Princijxtl  nrticlrs  of  import. — Coal  and  coke,  furniture,  brick,  salt,  wood,  oil,  and 
general  merchandise. 


JJio. 

IMPROVEMENT  OF  SHEBOYGAN  HARBOR,  WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described  and  reference  for  more  extended  information  and 
for  reports  on  examinations  and  snrvevs  are  given  in  Annual  Report 
of  Chief  of  Engineers  for  1903,  pages  183-484  and  1854. 

Oju-ratiouH  auring  the  fiscal  year. — Under  contract  with  Nelson  J. 
Gaylord  for  building  8(h.>  feet  of  pier  extension,  ])eing  the  full  length 
contemplated  by  the  approved  project,  4<X)  feet  were  completed,  and 
the  remainder  is  well  under  way. 

By  hire  of  labor,  of  the  1,000*  feet  of  the  shore  end  of  the  north  pier 
that  was  in  need  of  urgent  repairs,  680  feet  were  completed,  leaving 
320  feet  yet  to  be  done. 

Of  the'  680  feet  of  the  north  pier  removed,  preparatorv  to  rebuild- 
ing it  on  the  rectified  line,  120  feet  were  removed  by  C  S.  dredge 
^o.  1  prior  to  June  30,  1JK»3.  During  the  fiscal  year  the  remaining 
560  feet  were  removed  by  the  dredcre,  and  the  filling  of  the  entire  680 
feet  \\ith  stone  obtained  from  the  old  pier  was  also  chiefly  done  by  the 
dredge. 

While  not  thus  employed  the  dredge  removed  32,277  cubic  vards  of 
material  from  the  channel.  The  cost  of  the  dredging  per  cubic  yard 
was  11.4  cents. 

Soundings  were  taken  and  a  map  of  the  harbor  prepared. 
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ComUtion  of  the  hniynn^ament, — Sounding  completed  May  21, 11)04, 
ndi(*Htod  that  a  shoaling  of  from  1  to  2  feet  had  occurred  in  places 
since  the  close  of  dred^ng  November  3,  1903. '  Between  the  harl)or 
piers,  with  unimportant  exceptions,  there  was  a  depth  of  20  feet  for  a 
width  of  about  120  feet.  Upon  a  bar  extending  from  the  pierheiids 
easterly  a  distance  of  about  375  feet,  the  mininmm  depth  in  mid-channel 
was  VS.1  feet. 

It  is  expected  that  under  the  contract  now  in  force,  pier  extension 
will  Ihj  completed  in  October,  1904.  The  breakwater  is  600  feet  long 
and  requires  an  extension  of  at  least  100  feet. 

l^ty^Hmed  ojHTatiOHM, — It  is  proposed  to  apply  available  balances  and 
additional  appropriation  recommended  in  completing  the  21-foot  chan- 
nel by  dredgmg  and  by  pier  extension,  completing  repairs  to  the  north 
pier,  extending  the  breakwater  100  feet  in  accordance  with  the  ap- 
proved project,  and  for  maintenance  of  existing  works. 

The  Tollowing  estimate  for  completion  of  breakwater  and  mainte- 
nance of  existing  works  for  the  fiscal  year  ending  June  30,  1906,  is 
recommended: 

For  tearing  out  320  linear  feet  old  pier  and  building  320  linear  feet  of  pile 

revetment,  at  $20 $6,400 

For  1  crib,  30  by  100  feet,  to  complete  exinting  project  for  breakwater 11, 500 

For  dredging  40,000  cubic  yanle,  at  15  cents 6,000 

For  minor  repairs  to  piers  and  breakwater 2, 500 

Contingt*ncie0  and  superintendence 2, 600 

Total 29,000 

Mimry  HtaUmimt. 

July  1,  1903,  l)alance  unexi>endo<l $86,231.77 

Miscellaneous  receipts 91 .  63 

86, 323. 40 
June  30,  1904,  amount  expended  during  flsciil  year: 

For  works  of  improvement $31, 6.32. 52 

For  maintenance  of  improvement 9, 897. 77 

41,530.29 


Julv  1,  UKM,  lialance  unexpended 44, 79Ji.  11 

July  I,  1904,  outstanding  habilitioH 200.00 


July  1,  1904,  balance  available 44,593. 11 


July  1 ,  IJKM,  amount  t»overe<l  by  un('i»mpleted  contracts 39, 684. 20 


Amount  ( estimated )  required  for  completion  of  existing  project 11, 500. 00 

Amount  that  can  l)e  pn)titably  ex|K>n(!e<l  in  fit<cal  year  ending  June  ^K), 
190tt,  in  ad<lition  to  the  l)alance  unexpended  July  1,  1904: 

For  works  of  improvement $11, 500. 00 

For  maintenance  of  improvement 17, 500. 00 

2<J,000.00 

Subniitteil  in  compliant*  with  re(]uirement8  of  sundr>*  civil  act  of  June 
4,  1K97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


Act  of— 

AujriistSO,  1852 !..  $10,000.00 

June  28,  1S64  (allotttnl ) .  10, 000. 00 

June  23,  18(56 47, 598.  91 

March  2,  1867 8,000.00 

April  10, 1869  (allotkHl).  14,850.00 

Julv  11,  1870 15,000.00 

MaKh3,  1871 15,000.00 

June  10, 1872 18,000.00 

Manh3,  1873 10,000.00 

June  23,  1874 10,000.00 

Man-h3,  1875 12,000.00 

August  14,  1876 6, 000. 00 

June  18,  1878 4,000.00 

Mari-h3,  1879 3,000.00 

June  14,  18S0 7,000.00 

Mai\h3,  1881 25,000.00 


Act  of — 

Augaflt2, 1882 $30,OOO.C 

July5,  1884 28,000.C 

August5,  1886 15,000.(1 

August  11,  1888 15,000.(] 

September  19,  1890 15, 000. 0 

July  13,  1892 25,000.0 

August  18, 1894 2ri,  000.0 

June3,  1896 26,000.0 

March  3,  1899 28,400.0 

June  6,  1900 52,000.0 

June  13, 1902 90,000.0 

Miscellaneous  receij>tfi  cred- 
ited to  appropriations 91. 6 

Total 564,940.5 


CONTRACT  IN   FORCE. 

For  constroction  of  200  feet  north  pier  extension  and  600  feet  south  pier  exten 
sion,  material  to  be  paid  for  at  the  following  rates:  Foundation  and  protection  pile 
at  $^).50  each;  stone  at  85  cent^  per  ton;  Douglas  or  Oregon  fir  and  longleaf  yelloi 
or  southern  pine  timber  at  $:i4  per  thousand  feet  B.  M. ;  hemlock  timber  at  $23. 7< 
per  thousand  feet  B.  M. :  pine  plank  at  ^2  per  thousand  feet  B.  M. ;  hemlock  pUml 
at  $20  jK»r  thou^^and  feet  B.  M.;  wrought-iron  drift  bolts  at  3i  cents  per  poond 
wrought-iron  screw  bolt.«  at  3}  cents  per  pound;  wrought-iron  and  wire  spikes  at  •! 
cents  per  pound. 

Name  of  contractor:  Nelson  J.  Gavlord. 

Date  of  ci^ntract:  March  30,  1903." 

Date  of  appro%*al:  April  13,  1903. 

Date  of  commencement:  Mav  9.  1903. 

Date  for  completion:  Decem{)er  31.  1903;  waived. 


CX>MMERCIAL  sO'ATISTIOi   FOR   THE  CALENDAR   YEAR   ENDING   DBCE3CBER   31,  1903. 

[Furnished  by  Mr.  E.  P.  Ewer.  Sheboypan.Wis..  and  Mr.  Wm.  H.  Devw.  collector  of  customft.  HQ 

waukee.  Wis.] 

Arrirah  ami  df)>arturrf  of  tyetteU. 


Iv«>cription. 


-^'^~>-  ^5^ 


Sail  ... 


I 


*i5 
286 


m 


Ti^ul. 


i.in 


1,17? 


i>»y  trxi*f  of  t}i€  karhitr. 

Tons. 

Export* 618, » 

lmp.>rt.* 702.8U 

Toial 1.351,043 

Tonnace  in  calendar  year  ending  IK^vni Wr  31 ,  190*2 65. 78$ 

Inonnu^e  in  190;? .' .~ 1. 285i  252 

/Vii.Wj*i/  •irffW*^  >./  fjrfm-rt. — C««I,  furniture,  mall.  Iimiber.  brick.  !*er,  iron  miMi 
steel,  lime  anii  t'enit-nt.  and  geneml  in«'ivhandis)e. 

/Vinn'/in/  'jrfiViVj»  of  i»i/^ «rr. — C<*1  and  i>^ke,  tan  bark,  cheese,  lomlwr,  shingleci,  oi 
and  wnish.  and  general  merchandise. 
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J  J  II. 

IMPROVEMENT  OF  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

* 

Tbo  natural  condition  of  tbi8  harbor  and  projocts  for  its  improvo- 
niont  are  de8cril>ed  in  tbe  Annual  Report  of  the  Chief  of  Engineers 
for  1903,  page  484.  For  more  extended  information  and  maps,  see 
Annual  Report  for  1893,  page  2740;  1896,  page  2498,  and  1903,  page 
1850. 

For  report  on  examinations  and  surveys,  see  House  Documents  No, 
44,  Fifty-sixth  Congress,  first  session.  Annual  Report  for  1900,  page 
3766,  and  No.  227,  Fifty -eighth  Congress,  second  session. 

Optratlons  dvrhuj  the  fiscal  year. — There  were  no  operations  other 
than  taking  soundings  and  preparation  of  map. 

Condition  of  iinj>nn'einent. — The  piers  are  built  the  full  length  con- 
templated and  are  in  fair  condition.  The  channel  and  basins  have  the 
required  depth  of  13  feet  below  datum. 

Pi*opimed  alterations. — It  is  proposed  to  apply  the  balance  available 
for  maintenance  of  existing  works  in  dredging  and  for  repairs  to  piers 
as  may  be  needed  from  time  to  time. 

It  is  believed  that  the  funds  available  are  sufficient  for  these  purposes 
to  June  30, 1906;  therefore  no  estimate  for  an  additional  appropriation 
is  submitted. 

Mofunj  stnfnnrnt, 

July  1.  190;^,  balance  unoxpomUMl $5,d26.94 

Miwellaneoup  roceipte 31.  75 

5, 658.  eO 
June  30,  1904,  amount  exiH»n<UMl  (luring;  Xhn'SiX  year,  for  maintenani*!*  of 
improvement 7. 25 

July  1,  1904,  balance  unexpended 5,651.44 


APPROPRIATIONS. 


Act  of— 


July  11. 1870 $15,000.00 

Man*h3,  1871 15,000.00 

June  10,  1872 15,000.00 

March  3.  1873 15,000.00 

June23, 1874 10,000.00 

March  3,  1875 10,000.00 

AugUHt  14, 1876 8, 000. 00 

June  18,  1878 5,000.00 

MarchS,  1879 7,500.00 

June  14, 1880 20,000.00 

March  3,  1881 •.  17,000.00 

AugU£t2, 1882 17,000.00 

Julys,  18W 10,000.00 

mo  1904 178 


Act  of— 

AugoPt  5, 1886 

September  11,  1888 

September  19,  1890 

Julvl3, 1892 

August  18, 1894 

June  3, 1896 

March  3,  1899 

June  13, 1902 

Miscellaneous  receipts  cred- 
ited to  approprimtiouF 


$5,000.00 
5,000.00 
3,000.00 
6,500.00 
5,000.00 
5,500.00 
4,400.00 
6,000.00 

68.25 


Total 204,968.25 
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COMMERCIAL  OTATISTMH   FOR  TIIE  CALENDAR   YKAR   ENDING    DECEMBER  31,   1903. 
[FumiJihed  by  Mr.  Chan.  A.  Mneller,  harbor  maflter.  Port  Waflhington.  Wis.] 

ArrivalH  and  dejynrtnrt'x  of  rexwh. 


Dewription.  AitItbI^ 


Steam 283 

Sail 72 


Total 35S 


I>cp«r- 
turea. 


280 
72 


35(2 


By  Wiiy  of  th€  harbor. 

Tons. 

Exports 9,848 

Imports 47, 2S3 

Total 57,101 

Tonnage  in  calendar  vear  endin;^  December  31,  1902 65, 789 

Decrease  in  1903  ....* 8,688 

Principal  artidrs  of  export.—  Brick,  chairs,  hay,  and  woodenware. 

Principal  ariides  of  import. — ^Tan  bark,  hides,'  lumber,  saw  logs,  railroad  ties,  and 
wood. 


J  J   ". 


IMPRO\TEMENT  OF  HARBOR  AT  MILWAUKEE,  WISCONSIN,  INCLUDING 

HARBOR  OF  REFUGE. 

The  natural  condition  of  this  work  and  projectii  for  its  improvenient 
are  described,  and  references  for  more  extended  information  mod  for 
reports  on  examinations  and  sun-eys  are  given  in  the  Annual  Report 
for  1902,  pages  446  and  2<>67,  and*  House  Document  No.  120,  Fifty 
eighth  Congress,  second  session. 

(>peratiofis  during  tJw  Jincal  y*far. — Under  the  existing  contract  for 
building  about  2,450  linear  feet  of  concrete  superstructure  on  the 
breakwater  and  1,050  linear  feet  of  the  same  on  north  harbor  pier, 
together  with  reenforcing  the  latter  with  pile  protection,  work  on  the 
breakwater  was  in  progress  at  the  beginning  of  the  fiscal  year  and 
was  continued  until  November  3,  when  it  was  suspended  for  the 
season.  Work  on  the  north  harbor  pier  was  commenced  April  17, 
and  work  on  the  breakwater  was  resumed  May  2,  19<>4.  At  tne  close 
of  the  fiscal  year,  work  was  in  progress  at  both  places,  at  which  time 
8,100  linear  feet  of  the  breakwater  superstructure  had  l>een  completed. 

The  old  stone  superstructure  has  been  nearly  removed  from  the 
north  harbor  pier,  and  other  necessary  work  done  preparatory  to 
beginning  concrete  construction.  Seventy-six  foundation  blocks  nave 
been  made  for  the  superstructure,  but  none  have  yet  been  placed. 

A  steam  launch  50  feet  long,  for  use  in  superintendence  of  the  work, 
was  built  under  contract  witn  the  Racine  Boat  Manufacturing  Com- 
pany at  a  cost  of  ^,000.  The  hull  of  the  launch  is  of  steel  and  it  is 
provided  with  a  50-horsepower  fore-and-aft  condensing  engine.     A 

SBtlioiise  for  housing  the  launch  has  been  built  adjoining  the  pile 
Mongside  the  breakwater  at  a  total  cost  of  $1,595.58.     The 
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building  is  28  feet  wide,  60  feet  long,  and  rests  on  a  pile  foundation. 
It  is  provided  with  a  slip  11  feet  wide  and  53^  feet  long  in  which  to 
moor  the  launch.  The  foundation  was  driven  under  a  contra<'t  wit^ 
J.  E.  Hathaway  &  Co.  at  a  cost  of  $854.84.  The  remainder  of  the 
work  was  done  bv  hire  of  labor. 

Condition  oftfi^  improvement. — The  harbor  channel  has  the  required 
depth  of  21  feet  below  datum  for  a  minimum  width  of  130  feet. 

Tiiinark^. — On  the  completion  of  the  contract  now  in  force  the  por- 
tion of  the  breakwater  extending  from  the  shore  to  the  angle,  a 
distance  of  2,350  feet,  will  be  provided  with  a  permanent  concrete 
superstructure. 

The  timber  superstructure  from  the  angle  to  the  "  fair-weather  open- 
ing" so  called,  a  distance  of  about  1,100  feet,  and  for  a  distance  of  about 
800  feet  south  from  the  opening,  is  very  much  dilapidated,  and  those 

Sortions  of  the  breakwater  are  in  an  unsafe  condition  bv  reason  of 
ocay.     The  timber  superstinicture  should  be  removed  and  a  concrete 
sui>orstructure  should  be  built  at  the  earliest  i>ossibIe  time. 

For  reasons  fully  set  forth  in  a  report  submitted  July  14,  1899,  and 
also  in  Annual  Report  for  1901,  page  2937,  to  which  attention  is  invited, 
the  ^*  fair-weather  opening,"  400  feet  w^de,  should  be  closed  by  sink 
ing  cril)  substructures  on  pile   foundation  and    building    concrete* 
superstructure. 

While  the  cost  of  the  concret<3  superstructure  now  under  contract  is 
approximately  $53  per  linear  foot,  it  is  believed  that  the  cost  for  those 
portions  proposed  to  l)e  built  will  be  about  $60  per  linear  foot,  on 
account  or  the  more  exposed  lo<»ation. 

Tnder  contract  now  m  force  that  portion  of  the  north  harbor  pier 
extending  from  the  shore  to  the  light-keeper's  dwelling,  a  distance  of 
aYK>ut  1,050  feet, will  l>e  provided  with  permanent  concrete  superstnic- 
tui'e.  The  superstructure  over  the  renminder  of  the  north  pier,  about 
OOi.)  feet  in  length  and  which  has  not  l>een  i*ebuilt  since  1SS7,  is  very 
nuu'h  dilapidated  and  should  be  rebuilt  at  once.  It  is  proposed  to 
rebuild  it  with  concrete  in  a  somewhat  similar  manner  to  the  inshore 
portion,  except  that  on  account  of  the  greater  width  of  the  pier  and 
its  more  exposed  Io<»ation  the  work  will  be  heavier. 

The  cribs  constituting  the  substructure  of  this  portion  of  the  pier 
are  only  50  feet  long  and  are  not  provided  with  either  pile  or  stone 
foundation,  but  rest  directly  on  the  natural  lake  bottom.  The  bottoms 
of  the  cribs  are  at  a  depth  of  al>out  15J  feet  below  datum,  or  5^  feet 
alwve  the  bottom  of  the  channel.  It  will  be  necessary,  therefore,  to 
protect  the  cribs  from  being  undermined  by  building  a  substantial 
sheet-pile  revetment  along  the  channel  face  of  the  pier  similar  to  that 
provided  for  the  portion  now  under  contra<»t. 

The  estimated  cost  of  the  proposed  work  is  as  follows: 

Breakwater: 

400  linear  feet  timber  crib  pul)etnicture,  at  $100  per  linear  foot $40, 000 

2,300  linear  feet  concrete  eupen»tructure,  at  $60  per  linear  foot 13S,  000 

Total  for  breakwater 178,000 

Harbor: 

600  linear  feet  concrete  Huperrtructure,  including  revetment,  at  $100  per 

linear  foot 60,000 

Contingencies,  superintendence,  etc 22, 000 

Tdtal  for  both  works 260,000 
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At  the  present  time  there  are  16  works  of  improvement,  exclusive 
of  the  Fox  River,  located  at  15  different  harbors  in  this  d^trict,  and 
vhich  are  distributed  along  the  we<t  shore  of  Lake  Michigmn  and 
Green  Bay  between  Waukegan,  III.,  and  Menominee.  Mich.,  repre- 
!»enting  a  coast  line  of  nearly  3*n>  miles.  While  all  of  these  harbors 
are  acces.^ible  by  railway  the  route  to  some  of  them  is  cireuitoas  and 
the  train  service  poor,  invohing  numerous  delays  and  mach  loss  of 
time. 

Much  difficulty  has  also  been  experienced  in  hiring  suitable  vessels 
for  making  various  examinations  and  sun^evs  that  have  been  ordered 
from  time  to  time  by  act  of  Congress,  and  in  making  examinations 
and  surveys  of  uncharted  reefs  and  shoals,  and  similar  woit 

It  is  b^flieved  that  both  the  inspection  and  survey  work  of  this  dis- 
trict would  be  greatly  benefited  were  a  suitable  steam  vessel  provided. 
Such  a  vessel  should  have  cabin  aceonunodations  for  a  survey  party  in 
addition  to  quarters  for  the  crew,  and  be  provided  with  all  necessarv 
arrangements  so  that  a  survey  party  coula  live  alx>ard  the  boat,  ft 
should  be  large  enough  to  carry  a  small  amount  of  material — timber, 
iron,  etc. — that  might  }ye  needeH  for  making  urgent  repairs  of  a  minor 
nature,  and  lie  provided  with  engines  of  power  sufficient  to  make  not 
less  than  12  miles  per  hour. 

It  is  estimated  that  a  steam  vessel  suitable  for  the  forc^ine  par- 
poses  cran  be  built  and  fully  equipped  for  i^>,0<'H).  As  Milwaukee  is 
the  most  important  harbor  in  this  district,  as  well  as  the  district  head- 
quarters, the  headquarters  of  the  boat  should  be  there  likewise,  and  it 
is  reconmiended  that  the  sum  of  $40,00()  be  added  to  the  appropriation 
for  Milwaukee  Harbor,  Wisconsin,  for  constructing  a  suitable  steam 
vessel  for  inspection  and  sur\'ey  purposes  in  this  district. 

An  appropriation  of  $30<J.0(M>  is  recommended  for  the  fiscal  vear  end- 
ing June  30, 1906,  of  which  $260,000  is  for  maintenance  and  1^,000  is 
for  an  inspection  and  survey  boat. 

Money  statement, 

July  1,  1903,  balanrennexpende*!.... $250,428.43 

June  30,  1904,  amount  ex])ende<l  during  fiscal  year,  for  maintenance  of 

imprf>venient ". 91, 449. 25 

July  1,  1904,  lialance  nnexpende^l 158, 979. 18 


July  1,  1904,  amount  (jovererl  by  uncompleted  contracts 133, 558. 37 


Amount  that  can  be  profitably  expended  in  fiscal  ^-ear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,1904 300,000.00 

Submitted  in  compliance  with  req|uirementR  of  sundry  ci\'il  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 
HARBOR. 

Expended  on  former  month  of  Milwaukee  Rwer. 
Aetof^ 

July  4, 1836 MOO.OO 

lia«ch8,1848 30,000.00 

•lit  1844 20,00a00 
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Straight  cut. 
Act  of — 

Auf(U8t30,  1852 $16,000.00 

March  3,  1853 163.94 

June  23.  1866 48,283.51 

April  10,  1869  (allotted) 35,640.00 

July  11.  1870 40,000.00 

March  3,  1871 38,000.00 

Mait!h3,  1873 10,000.00 

June  23,  1874 10,000.00 

March  3,  1 875 25, 000. 00 

AuKUf«t  14,  1876 26,000.00 

June  18,  1878 15.000.00 

March  3,  1879 7,500.00 

June  14,  1880 10,000.00 

March  3,  1881 8,000.00 

AuKUint2,  1882 10,000.00 

AumiBt  5,  1886  (from  appropriation  for  harbor  of  refuge) 4, 737. 91 

August  11,  1888 10,000.00 

March  17,  1890  (special  act) 6,100.00 

September  19,  1890 6,000.00 

July  13,  1892 14,000.00 

AugUKtl8,  1894 7,000.00 

June  3.  1896 7,000.00 

March  3,  1899 26,000.00 

Total  expended  at  old  river  mouth  and  straight  cut 429, 825. 36 

£xpcndo<l  at  former  mouth  of  Milwaukee  River 50, 400. 00 

Total  appropriated  for  straight  cut  (present  harl)or) 379, 425. 36 

HARBOR  OF  REFITOE. 

Act  of— 

March  3.  1881 $100,000.00 

August  2,  1882 100,000.00 

July  5,  1884 85,000.00 

August  5,  1886 $60,000.00 

From  which  allotte<l  to  Milwaukee*  Harlwr 4, 737. 91 

55. 262. 09 

August  11,  1888 70,000.00 

September  19,  1890 80,000.00 

July  18,  1892 75,000.00 

August  18,  1894 45,000.00 

June  3.  1896 20,000.00 

June  4.  1897 168,737.91 

Marth3,  1899 50,000.00 

June  6,  1900 105,650.00 

Miscellaneous  receipts  credited  to  appropriations 1, 149. 31 

Total 955,799.31 

Act  of  June  13,  1902  ( harlM>r  and  liariwr  of  n»fuge) 232, 500. 00 

Aggregate 1,618,124.67 


CONTRACT   IN   PORCB. 

For  construction  of  2,450  feet  of  concrete  superstructure  on  breakwater,  and  1,050 
feet  of  concrete  superstructure  on  north  harlx)r  pier,  material  to  be  paid  for  at  the 
following  rates: 

Breakwater:  Removing  old  superetnicture  and  leveling  cribs,  at  $7  per  linear  foot; 
Norway  pine  timl)er,  at  $40  per  tnousand  feet  B.  M. ;  wrought-iron  bolts  and  spikes, 
at  5  centH  \n*r  |>ound;  concrete  blockn,  at  $9.25  per  cubic  yard;  concrete  in  place,  at 
$8.50  per  cubic  yard;  stone,  at  $1.35  \>er  ton. 

North  hart)or'pier:  Removing  old  superstructure  and  leveling  cribs,  at  $7  ^)er  linear 
loot;  Norway  pine  timber,  at  $40  per  thousand  feet  B.  M.;  white-oak  timber,  at 
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$60  per  thoiisaml  feet  B.  M.;  Norway  pine  sheet  piles,  at  $40  per  thoii8an<I  feel 
B.  M.;  n»un<l  i»iles,  at  :io  cent.s  i>er  linear  foot;  wire  npiki*?,  at  4  rents  p<»r  pound; 
wroujflit-irori  arift  ]K»lts  and  spikes,  at  5  (vnt.s  i>er  ]>ounil;  wnnijrht-iron  .sfrt»u-  lioltH 
and  tie-nxls,  at  5  tt-nts  jK*r  ]x>nnd;  ]>r«iken  stone  and  gravel,  at  5»1.7o  jier  ruldi*  yanl; 
c*oncretr  lilfM-ks,  at  $!*.-'>  j>ercubi<;  yanl;  concrete  in  place,  at  §8.50  per  cubic  yard. 

Xanic  of  cnntractor:  \\  illiani  H.  Ciillen. 

Ihitt*  nf  rontra<"t:  January  8,  11K)8. 

Date  of  approval :  January  15,  190:i 

I>ate  of  cniiiiiienceinent:  February  IS,  1903. 

Date  fur  completion:  DecenilKjr  31,  1904. 


COMMEWIAL   STATI.*»TItS   n)K   TJIE  CALENDAR    YEAR   EN'DINCJ    DECEMBER   31,   1903. 
[KiirTii>ln'*l  liv  Mr.  W.  .f.  Ltiiijij^in,  se<?retary  (.'hainber  of  rnniiinTfo.  Milwaiiket'.  \Vi>*.J 

ArrivaU  and  deitfirinrtu  of  nsjueh. 


I»e>«ripii(m.  Arrivals. '    ?!?I!**'' 

I     iiiri'^. 

Steam -I.IMO  '  i.M36 

Sail W5  ;  W» 

Total ;       :•,  IKTi  •         :^,4V^ 

By  way  of  the  harhtjr. 

TOIMI. 

Exports 1, 135, 952 

Imports 3, 935,  Hl« 

Total 5,071,768 

Tonnage  in  calendar  year  ending  Deceml>er  31 ,  1902 3, 5W,  122 

Increa«;in  IIXK^ 1,477,646 

Principal  art irlex  of  fA'/Pori. — (rrain,  mill  stuffs.  Hour,  inm,  malt,  and  beer. 
I^incijHti  artirit'it  of  iinj*ori. — Coal,  suit,  grain,  wooil,  cement,  lam  her,  tan  >)ark,and 
railroad  ties. 


J  J   13. 
IMPROVEMENT  OF  SOUTH  MILWAUKEE  HARBOR,  WISCX)NSIN. 

See  Annual  Report  of  the  Chief  of  Engineers  for  190<),  page  3701. 
There  were  no  operations  since  then  other  than  the  regular  super- 
vision.   The  act  of  June  13,  1902,  provided  for  a— 

Resarvey  with  a  view  to  the  modification  of  the  present  plan  of  said  harbor,  and 
with  a  view  to  ascertaining  the  feasibility  and  advisability  of  a  harbor  suitable  for 
the  needs  of  commerce  at  said  port 

This  survey  was  made  and  report  thereon  is  printed  in  House  Docu- 
ment No.  116,  Fifty -eighth  Congress,  second  session,  and  is  printed 

^lenwith  in  Appendix  J  J  23. 

■ 

Money  statement. 

iMie  vnezpended $12. 10 

unexpended 12.10 

^d  lor  completion  of  existing  project 133, 000. 00 
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APPROPRIATION. 

Act  of  Jane  3,  1896 |5,000 


COMMERCIAL  8TATI8TICB   FOR  TUB  CALENDAR   YEAR   ENDING   DECEMBER  31,  1903. 

The  harbor  'm  not  available;  therefore  there  are  no  imports  or  exports  by  water. 


J  J   14. 

IMPROVEMENT  OF  RACINE  HARBOR,  WISCONSIN. 

The  original  condition  of  this  harbor  and  projects  for  its  improve- 
ment are  described,  and  references  for  more  extended  information  are 
givcMi  in  Annual  Report  of  the  Chief  of  Engineers  for  1903,  pages  486 
and  1862. 

For  reports  on  examinations  and  surveys  see  House  Documents  No. 
326,  Fiftv-fourth  Congress,  second  session;  No.  165,  Fifty-fifth  Con- 
gress, third  session;  and  Annual  Reports  for  1897,  pages  2768-2772, 
and  for  1899,  page  2815. 

OjHrratums  during  tJwjincal  year. — No  bid  having  been  received  in 
response  to  advertisement  dated  Jul}"  14,  1903,  inviting  proposals  for 
moving  cribs  at  southerlv  end  of  breakwater  in  accordance  with 
approved  project,  the  work  was  readvertised  under  date  of  February 
9,  1904.  The  propasal  of  Bennett  &  Schnorbach  was  accepted  and  a 
contract  enterea  into  for  moving  two  cribs.  Work  under  this  contract, 
which  was  bt^gun  May  7, 1904,  was  in  progress  at  the  close  of  the  fiscal 
year,  and  has  consisted  in  removing  stone  from  the  outer  crib  and  in 
preparing  new  stone  foundation.     No  crib  has  yet  been  moved. 

Condition  of  the  i/n^proretnent. — Soundings  taken  April  18,  1904, 
indicated  that  the  required  depth  of  21  feet  oelow  datum  in  the  chan- 
nel has  dwreased  about  2  feet  at  the  harbor  entrance,  the  depth  on  the 
date  specified  being  al)out  19  feet.  Later  soundings  show  a  further 
shoaling,  the  minimum  depth  on  the  bar  at  the  harbor  entrance  being 
18  feet.  Al)out  750  feet  of  the  south  pier  and  350  feet  of  the  north 
pier  require  repairs.  The  remainder  of  the  piers  and  the  breakwater 
are  in  ^ood  condition,  with  the  exception  of  tiie  outer  crib  of  the  south 
pier  that  was  recently  injured  by  a  steamer  colliding  with  it. 

Prop^Mied  operations. — It  is  proposed  to  apply  available  balance  and 
additional  appropriation  recommended  in  taking  up  and  resetting  two 
cribs  of  the  nreakwater  in  accordance  with  the  approved  project,  in 
dredging  for  the  restoration  of  the  channel,  and  in  making  necessary 
repairs  to  the  piers.  Arrangements  are  in  progress  tor  making 
immediate  repairs  to  the  outer  crib  of  the  south  pier.  Also  for  dredg- 
ing on  the  bar  at  the  harlwr  entrance  to  secure  the  required  depth  of 
21  feet  early  in  July,  11H)4. 

HemarJcs  and  recttmmendationa. — For  reasons  stated  in  Annual 
Report  for  1903,  page  1861,  the  recommendations  there  made  are 
respectfully  renewed. 
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EttimcUe/or  mainUnance  of  txiMing  world  for  the  fiscal  year  ending  June  JO,  1906. 

For  dredging  30,000  cubic  yanlfi,  at  15  cents ^,500 

For  removing  1,100  feet  of  old  crib  pier  and  building  pile  pier  in  place  thereof, 

at  $40  per  foot 44,000 

For  minor  repairs  to  piers  and  breakwater 2, 500 

For  contingencies 5,000 

Total 66,000 

Money  st<Uement. 

July  1,  1903,  balance  imexpended $20,171.54 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 719.73 

July  1,  1904,  balance  unexpended 19, 451. 81 

July  1,  1904,  amount  covered  by  uncompleted  contracts 17, 397. 10 

(Amount  that  can  be  profitably*  expended  in  fiscal  year  ending  June  30, 
1906,   for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 56,000.00 
Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AFFBOPRIATION8. 


Actof- 

Junel5,1844 $12,500.00 

AugU8t30,  1852 10,000.00 

June  28, 1864 3,600.00 

June23,  1866 23,910.00 

March  2, 1867 45,000.00 

April  10, 1869  (aUotted) .  22, 275. 00 

July  11,  1870 10,000.00 

March  3, 1871 10,000.00 

March  3,  1873 20,000.00 

June23,  1874 10,000.00 

March  3, 1875 10,000.00 

August  14,  1876 8,000.00 

June  18, 1878 10,000.00 

March  3,  1879 6,000.00 

June  14,1880 6,000.00 

March  3,  1881 6,000.00 


Act  of— 

August  2,  1882 $7,000.00 

July  5, 1884 7,000.00 

August5,  1886 10,000.00 

August  11,  1888 10,000.00 

September  19,  1890 17, 500. 00 

July  13, 1892 25,000.00 

August  18,  1894 20,000.00 

June3,  1896 27,000.00 

March3.  1899 50,00a00 

June6,  1900 67,650.00 

June  13,  1902 20,00a00 

Miscellaneous  receipts  cred- 
ited to  appropriations 364. 80 

Total 474,799.80 


CONTRACT  IX   FORCE. 


For  taking  up  two  cribs  at  southerly  end  of  breakwater  and  repladnff  them  on  a 
line  parallel  with  the  north  harbor  pier — the  material  to  be  paid  for  at  the  following 
prices:  For  moving  two  cribs,  $13,600;  white  oak  protection  piles,  at  $11.90  each; 
pulling  and  redriWng  piles,  at  $7  each;  Norway  pine,  tamarack,  or  rock  elm  piles,  at 
26  cents  per  linear  foot;  Wakefield  sheet  piling  of  Norway  pine  plank,  at  $48  per  M 
feet  B.  >1. ;  Norway  pine  timber,  at  $34  per  M  feet  B.  M. ;  "wrought-iron  driftbolts,  at 
4  cents  per  pound;  wrou^ht-iron  screw  bolts  and  tie-rods,  at  5  cents  per  pound; 
wrought-iron  and  wire  spikes,  at  4  cents  per  pound;  wire  rope,  at  22  cents  per  linear 
foot;  stone,  at  $1.30  per  ton  of  2,000  pounds. 

Name  of  contractor:  Bennett  &  Schnorbach. 

Date  of  contract:  April  8,  1904. 

Date  of  approval:  April  18,  1904. 

Date  of  commencement:  May  2,  1904. 

Date  for  completion:  November  16,  1904. 
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OOXXKBCIAL  KTATIBTICH   FOR  THK  CALENDAR   YRAR   ENDING    DECEMBER  31,  190^. 

[Furniiiht>d  by  Mr.  K.  L.  Evans,  Rac'inc,  WiM.] 
ArrivuU  awl  deimrtureM  of  resMU, 


Dtwriptiun. 


Hteam. 
8aU  ... 


Arrivals.'    I>«Pa'' 


1,227 
146 


1.228 
136 


Total. 


1,373 


1,364 


Ihf  mnj  of  the  Juirbor. 


Tons. 
173.587 


Exports 

Imports 271,186 

Total 444,773 

Tonnage  in  calendar  year  ending  December  :>1 ,  P.K)2 654, 376 

l>ecrea»ein  1903 109,603 

Prinrip4il  ariirUti  of  vj-jxtrt, — Stone,  in)ii  and  HtiH'l,  coal,  mill  Htnffn,  und  general  mer- 
chandise. 

PrincijMil  articUit  of  imjtort, — Coal,  Htone,  lumlwr,  furniture,  i>otatoe8,  and  general 
merchandise. 


J  J  15. 
IMPROVKMENT  OF  KENOSHA  HARBOR,  WISCJONSIN. 

The  original  (condition  of  this  harbor  and  projects  for  its  improve- 
ment are  describiHl  and  references  for  more  extended  information  and 
maps  are  j^iven  in  Annual  Report  of  the  Chief  of  Enj^ineers  for  1903, 
pajjo  4S7. 

OjHTatlonti  f/ttrhif/  fh*-  lineal  year, — There  were  no  operations  other 
than  incident  to  care  and  supervision.  8oundin[]fs  were  taken  and  a 
map  of  the  harJnjr  preimred.  Proposals  were  also  invited,  in  the  usual 
manner,  for  t4ikin[if  up  one  or  two  cribs  of  the  southerly  end  of  the 
breakwater  and  resetting  them  as  shown  on  map  of  Uacine  Harbor 
in  Annual  Report  for  1903,  page  18(>2.  March  11,  11W)4,  the  date  of 
o|)cning,  only  one  bid  was  received,  it  being  as  follows: 

For  taking  up  one  crib  and  remitting  tlieHame $10,4iW.30 

For  taking  up  two  crilw  and  remitting  the  name 17,880.30 


There  not  l>eing  sufficient  funds  available  for  moving  two  cribs  it 
was  l)elieved  to  be  in  the  l)ost  interests  of  the  improvement  to  await 
the  experience  to  be  gained  by  moving  the  cribs  at  Racine  Harbor,  the 
conditions  l>eing  practically  tfie  same  at  both  harbors. 

('<tnd!tlimofth*'improetmtnf,-  Shoaling  has  occurred  in  places  in 
the  21 -foot  channel  and  in  the  20-f<K)t  Imsin,  but  not  to  an  extent  to 
nMjuire  inunediate  dredging.  The  piers  and  breakwater  are  in  good 
ix>ndition. 

I^ffjHtHed  ojyerafionft. — It  is  propose<l  to  apply  available  balances  and 
appropriation  recommended  in  taking  up  and  resetting  two  of  the  break- 
water crilw  in  accordance  with  the  approved  project,  to  do  such  dredg- 
ing as  may  be  necessary  to  restore  tne  required  depth  in  channel  and 
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basin,  and  to  make  such  minor  repairs  as  may  )>e  needed  to  the  piers 
and  to  the  breakwater. 

EiitimaU'  J'(pr  Jii<cid  year  ending  June  SO,  1900. 

For  taking  up  ami  resetting  two  breakwater  rribH $18,000 

For  (IrtMljring  JiO.OOO  cubit;  yanls,  at  15  cent? 4,500 

For  minor  rejjairs  to  piers  and  l)reakwater .• 2,5U0 

Contingen('ietf,  10  i)er  cent 2,500 


Total 27,5(X) 

Le«?  amount  available 17.475 


Amount  recommendtnl  to  be  appropriate*! 10,025 

Of  whic^h  $2,325  i^  for  improvement  and  $7,700  for  maintenance. 

jUo?t  et/  i<tatt'in  en  t, 

July  1 ,  1903,  balance  unexpen(le<l $17, 784. 03 

June  30,  1004,  amount  exp<.'n<le<l  <liu-ing  lineal  year,  for  maintenance  of 

improvement ;i09. 03 


July  1 ,  1904,  1)alance  miexpen<le<l 17, 475. 00 


Amount  (efltimate<l)  require<l  for  completion  of  existing  project 2, 325. 00 

\moinit  that  can  Ik?  profitably  expended  in  fiscal  year  ending  June  30, 
liKX),  in  addition  to  the  balance  unexpende<l  July  1,  1004: 

For  works  of  improvement 1 $2, 325. 00 

F< )r  maintenance  of  improvement 7,  700. 00 

10, 025. 00 


Submitted  in  comj)liance  with   requirements  of  sundry  civil  act  of 
^    4,  1897,  and  of  section  7  of  the  river  and  harlxjr  act  of  1899. 


June 


APPROPRIATIONS. 


Act  of— 

March  15,  1844 

March  3,  1845 

August  13,ia52 

June  23,  1860 

April  10, 1869  (allotted). 

Julvll,1870 

Man"h3,  1871 

June  10,  1872 

June  23,  1874 

March  3,  1875 

Augur^t  14, 1876 

June  18,  1878 

March  3.  1879 

June  14, 1880 

March  3,  1881 


$12,500.00 

15.000.00 

10, 000. 00 

75, 461 .  41 

5,  :M6.  00 

10, 000. 00 

10,000.00 

10, 000. 00 

10, 000. 00 

15,000.00 

8, 000.  00 

8,  IKX).  00 

5, 000.  00 

5,000.00 

5,000.00 


Act  of— 

August  2, 1882 

July  5,  1884 

August  5,  1886 

August  11,1888 

September  19,  18tH) 

July  13,  1892 

August  18, 1894 

June  3, 18% 

March  3,  1899 

June  6,  HHX) 

June  13, 1902 

Miscellaneous  receipts  cred- 
iteil  to  appropriation 


$6,000.00 

5,000.00 

5,000.00 

7,500.00 

17,500.00 

15, 000. 00 

15,000.00 

24, 000. 00 

50,000.00 

135, 000. 00 

5, 000.  CK) 

157. 71 


Total 489,465.12 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAB  YEAR  ENDING   DBCEafBER  31,  1903. 
[FiimiflhtMl  by  Mr.  William  U.  DevoH,  collector  of  ciuttoiXM.  Milwaukee.  Wis.} 

Arrivals  and  departures  of  vessels. 


• 

DeHcription. 

Arrival*. 

Depart 
turn. 

StPalP,.  -,, -.,^ ^^,T,,-T, r -- - - 

86 
62 

87 

Sail 

<1 

Total 

147 

148 

£ffoitB  were  *" 
none  oouk*  f 


"norti  by  wiy  of  the  hubory  bat 
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JJl6. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

Tho  original  eonditioa of  the  haH)or  and  projecty  for  its  improve- 
niont  are  described,  and  references  for  more  extended  information  and 
for  report  on  examinations  and  sun^eys  are  given,  in  Annual  Report 
of  the  Chief  of  Engineers  for  19<)3,  page  488. 

(>lhTati<>n.H  during  tlie  fiscal  y^/iA— Under  the  continuing  contract 
in  force  with  the  llausler  &  Lutz  Towing  and  Dock  Company  for  pier 
extension  and  building  breakwater,  the  north  pier  was  extended  1,(XK) 
feet  and  the  south  pier  600  feet.  None  of  the  extension  has  been  pro- 
vided with  superstructure. 

Condltkm  of  the  Smptyyrenumt, — The  channel  between  the  piers  and 
in  the  basin  has  a  depth  of  18  feet  below  datum.  The  minimum  width 
of  this  channel  is  50  feet. 

JittnarkH, — With  the  exception  of  repairs  to  the  older  jjortions  of 
the  piei's,  the  present  project  will  be  completeti  under  the  continuing 
contracts  now  in  force. 

In  the  estimate  of  cost  of  the  present  project,  submitted  in  reix)rt 
of  January  5,  11)00,  and  published  in  Annual  Report  for  1900,  jwige 
37()l^  items  for  repairs  were  included  as  follows: 

Rebuilding  1 ,000  linear  ftH»t  supcTHtnicture  of  Hoath  pier,  at  $10 $10, 000 

Re])airini;  jwrtionH  i)f  |)n»«t»nt  nierw 2, 000 

333i  cords  etone  for  refilling  piers,  at  $<i 2, 000 

Total , 14,000 

Of  this  amount  alM)ut  $2,<KH)  has  already  Iwen  ex])ended  in  rebuild- 
ing a  ix)rtion  of  the  su^)erstructure  of  the  south  pier,  le4iVing  a  bal- 
ance of  alH>ut  If  12,000  still  available  for  rejMiirs. 

The  older  i>ortion  of  the  south  i)ier  consists  of  850  linear  feet  of 
narrow  pile  pier  varying  in  width  rrom  1  to  4  feet,  and  1,280  linear 
feet  of  pile  pier  IG  to  20  feet  wide.  The  narrow  pile  pier  does  not 
require  immediate  rejmirs,  and  2()0  linear  feet  of  the  inshore  portion 
of  the  IG-foot  pile  pier  was  provided  with  new  timl)er  suoerstructure 
in  1901  and  is  in  good  condition.  The  remainder  of  the  olci  south  pier, 
about  1,020  linear  feet,  is  in  need  of  immediate  repairs. 

The  older  portion  of  the  north  pile  pier  included  in  the  present 
proje<'t  consists  of  392  linear  ftH*t  li\  feet  wide  and  21(>  feet  20  feet 
wide,  all  of  which  neeiis  rebuildinjj. 

The  method  of  repaii*s  proposed  in  report  of  January  5, 1900,  before 
mentioned,  consLstea  primarily  in  cutting  down  the  pile  piers  to  the 
water  surface  and  bunding  a  timber  superstructure  thereon.  Further 
ooiwideration  and  later  examinations,  however,  liave  led  to  the  con- 
cltiaion  that  the  proposed  method  of  repairs  would  prove  unsatis- 
ftetonr  and  inadequate. 

Witb  the  exception  of  about  240  linear  feet  of  the  south  pier  built 
in  1896,  both  pile  piers  are  of  faulty  construction,  being  unprovided 
with  w«le  timbers  at  the  water  surface.     After  the  piles  became 

Kxmd  above  the  water  surface  the  upper  wales  no  longer  held  them 

itioei  and  many  of  them  have  l>een  forced  outward  by  the  pressure 

one  fillii^(*    In  some  places  tho  piles  have  been  found  so  far 
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out  of  line  as  to  Ictivo  largo  opeiiinga,  through  which  the  stone  has 
passetl  to  such  an  extent  that  the  hlling  is  now  entirely  below  the 
water  suifacc. 

It  would  h(»  pitictically  impossible  to  bring  all  the  piles  back  into 
line,  owing  to  the  j)ressuro  of  the  stone;  in  consequence  numerous 
voids  would  be  left  through  which  the  stone  tilling  would  pass. 

It  is  therefore  considered  most  economical  and  advantageous  to 
entirely  remove  these  portions  and  to  build  new  pile  piers  provided 
with  wales  at  the  water  surface.  By  so  doing  the  piers  will  retain  the 
stone  tilling  and  will  be  adapted  for  carrying  a  concrete  superstructure 
should  the  latter  l)ecome  advisable  in  the  future. 

The  extension  to  the  south  pier,  built  in  1895,  was  provided  with 
wales  at  the  water  surface,  and  the  piles  are  in  good  alignment.  It  is 
therefore  pro])osed  to  build  an  ordinary  superstructure  of  12  by  12  inch 
timbers  over  this  portion  of  the  south  pier. 

The  estimated  cost  of  the  proposed  renewals  and  repairs  is  as 
follows: 

Sontli  pior: 

780  lini'ar  feet  pile  pier  10  ftKJt  wide,  at  $50 139,000 

1 24  linear  frtd  HUi)erstriu;tan^  16  feet  wide,  at  $10 1 ,  240 

1 16  linear  feet  8in>en»t met  lire  20  feet  wi<l(s  at  $1 1 1, 276 

Total  for  S(mth  pier 41,516 

North  pier: 

8^)2  linear  feet  pile  pier  16  feet  wide,  at  $50 19,600 

216  linear  feet  pile  pier  20  feet  wide,  at  $54 11, 664 

Total  for  north  pier 31,264 

South  pier  as  alx)ve 41, 516 

North  pier  a^  alwve 31, 264 

Contingenei.es,  sui>erintendence,  etc 7, 220 

Total 80,000 

LeHH  amount  available 12, 000 

Balanee 68,000 

For  the  maintenance  of  existing  works  for  the  fiscal  year  ending 
June  30,  11106,  an  appropriation  of  $08,000  is  recommended. 

Money  statement. 

July  1,  11K)3,  ]>alance  unexpende<l $336, 082. 46 

Amount  appropriated  by  sundry  civil  ai-t  approved  April  28,  1904 5, 000. 00 

341, 082. 46 
Juno  30,  1904,  amount  expended  during  fincal  year: 

For  worlu)  of  improvement $70, 640. 67 

For  maintenanoe  of  improvement 285. 40 

70,925.97 

July  1,  1904,  balance  unexpended 270,156.49 

Joly  1, 1904,  amoant  covered  by  uncompleted  contractB 236,193.02 

f  Amount  that  oan  )»  mofitably  expended  in  fiscal  year  ending  June  30, 
1    liwi  9nm  .MiMte        » n(  improvement)  in  addition  to  the  balance  un- 

68,000.00 

""Bienta  of  flondiy  dvil  act  of  June 
*d  harbor  act  of  1899. 
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Act  of— 

Angdst  30,  1852,  for  break- 
water (outer) $15, 000 

June  14,  1880 15,000 

MarchS,  1881 15,000 

August  2, 1882 20,000 

July  5, 1884 20,000 

August  15, 1886 20, 000 

August  11, 1888 25,000 

September  19,  1890 35,000 

July  13, 1892 25,000 

August  18, 1894 20,000 

June3, 1896 20,000 


Act  of — 

March3,  1899 $5,500 

June  13, 1902 100,000 

March  3,  1903 240,000 

April28,1904 5,000 

Total    appropriation    for 

harbor 580,500 

Appropriation  for  outer  break- 
water (1852) 15,000 

Total  for  present  harbor. .  565, 500 


CONTRACTS   IN   FORCB. 


For  constnictioAA  of  1.000  feet  of  north  pier  extension,  1,400  feet  south  pier  exten- 
sion, an<l  588  feet  of  breakwater,  material  to  }ye  paid  for  at  the  following  ratios: 
Foundation  and  protection  piles,  at  $9  each;  white  oak  foundation  piles,  at  $12  each; 
stone,  at  96  cents  per  ton;  Douglas  or  Oregon  6r  and  longleaf  yellow  or  southern  pine 
timbt»r,  at  $:i2  per  1,000  feet  B.  M.;  hemlock  timlxT,  at  $25.75  jkt  1,000  feet  B.  M.; 
pine  plank,  at  $32  per  1,000  feet  B.  M.;  hemlock  plank,  at  $^5  per  1,000  foet  B.  M.; 
wrought-iron  driftbolts,  at  3}  cents  per  pound;  wrought-iron  screw  bolts,  at  3]  cents 
per  pound;  wrought-iron  and  wire  spiken,  at  3}  cents  [)er  pound. 

Name  of  contnu^tor:  Hausler  &  Lutz  Towing  and  Dock  Company. 

Date  of  contract:  March  30,  1903. 

Date  of  approval:  April  25,  1903. 

Date  of  commencement:  May  26,  1903. 

Date  for  com|;)letion:  Decemoer  31,  1904. 

For  construction  of  770  feet  of  pile  revetment,  removing  935  feet  of  old  pier,  dredg- 
ing 3^^7,000  <*ubic  yards  of  sand,  mud,  etc.,  and  25,000  cubic  yards  of  hard  pan  and 
bowlders,  the  material  to  be  |)aid  for  at  the  following  rates:  Norway  pine,  tamarack, 
or  rock  elm  piles,  at  30  cents  per  linear  foot;  white  oak  niles,  at  37  cents  per  linear 
foot;  Wakefield  sheet  piling  of  Norway  pine  plank,  at  $50  per  1,000  feet  B.  Si.;  white 
pine  timber  and  plank,  at  $46.50  ()er  1,000  feet  B.  M.;  wrought-iron  driftbolts,  at  4 
cents  per  pound;  wrought-iron  screw  bolts  and  tie-rods,  at  4  cents  per  pound;  wrought^ 
iron  and  wire  spikes,  at  3^  cents  per  pound;  tearing  out  and  removmg  a  portion  of 
old  pier  for  $6,000;  dredging  sand,  mud,  etc.,  at  9  cents  per  cubic  yard,  ana  dredging 
hanipan  and  bowlders,  at  25  cents  per  cubic  yard. 

Name  of  contractor:  The  Lydon  &  Drews  Company. 

Date  of  contract:  March  30,  1903. 

Date  of  approval:  April  27,  1903. 

Date  of  commencement:  April  30, 1903. 

Date  for  completion:  December  31, 1904. 


oomnaciAL  vtatibticb  por  the  calendar  year  endino  December  31,  1903. 

[Fumiihed  by  Mr.  W.  W.  Pearce,  mayor  of  Waukegan.  III.] 
Arrivals  and  dtparturtn  of  vttseU, 
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By  tvay  of  the  harbor. 

Tona. 

Exports 4,780 

Imports 190, 952 

Total 195,732 

Tonnage  in  calendar  year  ending  December  31,  1902 35, 695 

Increase  in  1903 160, 037 

Principal  articles  of  export. — Coal  and  general  merchandise. 

Principal  articles  of  import. — Coal,  lumber,  fence  posts,  and  general  merchandise. 


J  J  17. 

IMPROVEMENT  OF  FOX  RIVER,  WISCONSIN. 

The  original  condition,  object  of  the  improvement,  projects,  etc., 
are  fully  described  in  Annual  Report  of  the  Chief  of  Engineers  for 
1898,  page  2339;  1902,  page  2077. 

Att<3ntion  is  invited  to  the  report  upon  "  Operating  and  care  of  locks 
and  dams  on  Fox  River,  Wisconsin.'' 

During  the  fiscal  year  ending  June  30,  1904,  navigation  closed  No- 
vember 27,  1903,  and  reopened  April  18,  1904. 

Oj)eratio7ii<  durhic/  the  fiscal  year, — The  operations  during  the  year 
consisted  in  improving  Miller  bay,  Calumet  and  Stockbridge  harbors, 
Lake  Winnebago,  and  dredging  channel  of  upper  Fox  River. 

For  details,  see  accompanying  report  of  Mr.  L.  M.  Mann,  assistant 
engineer. 

Remarks  and  recommendations. — The  approved  project  provides  for 
widening  and  deepening  the  channel  of  tiio  Fox  River  from  Green 
Bay  to  Montello,  100  feet  wide  and  6  feet  deep,  and  from  Montello  to 
Poitage,  100  feet  wide  and  4  feet  deep  at  mean  low  water. 

During  the  past  year  the  question  of  the  propriety  of  enlarging 
and  maintaining  the  United  States  levee  at  Portage,  Wis.,  has  again 
arisen,  and  as  the  State  of  Wisconsin,  by  its  levee  commission,  is  now 
engaged  in  the  reconstruction  of  other  levees  in  its  immediate  vicinity, 
some  action  is  required  to  finally  decide  the  same. 

The  first  levees  built  at  Portage  were  on  the  north  side  of  the  Wis- 
consin River,  and  are  known  as  the  Lewiston  levees.  These  were 
built  by  the  State  of  Wisconsin,  the  Chicago,  Milwaukee  and  St.  P^ul 
Railwa}^  Compan^^  and  the  United  States,  Congress  having  appro- 
priated $3,000  in  the  river  and  harbor  bill  of  1882  to  aid  in  this  con- 
struction. 

The  effect  of  this  work  was  to  protect  the  railway  embankment  and 

fenerally  turn  the  high  water  of  the  Wisconsin  away  from  the  upper 
ox;  at  the  same  time,  however,  bv  deflecting  the  flood  waters  injury 
by  overflow  and  cutting  was  causea  on  the  south  side  of  the  river,  and 
to  obviate  this  the  Caledonia  levees  were  built  on  the  south  side  of  the 
river  and  below  the  Lewiston  levees. 
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Following  this  and  for  similar  reasons,  the  present  United  States 
levee  was  built  on  the  north  side  of  the  river,  and  then  the  city  levees 
on  the  south  side. 

The  act  of  August  6,  1886,  appropriated  $6,000,  ''or  so  much 
thereof  as  may  be  necessary,"  etc.,  for  the  construction  of  a  levee  at 
Portage,  Wis.,  *'  to  prevent  overflow  of  the  Wisconsin  River  into  the 
upper  Fox  River,  so  as  to  prevent  injury  to  the  Government  works 
on  Fox  River." 

This  money  was  withheld  until  1889  (Annual  Report,  Chief  of 
Engineers,  1887,  p.  2079),  for  the  reason  that  "during  the  fifteen 
years  of  Government  possession  of  the  works  on  the  ¥  ox  River  no 
levee  at  Portage  has  ever  been  found  to  be  or  considered  to  be  neces- 
sarv  to  prevent  injury  to  Government  works  on  Fox  River." 

The  act  of  August  11,  1888,  set  aside  $6,000,  or  so  nmch  thereof  as 
might  be  necessary  for  constructing  a  levee  at  Portage,  Wis.,  to  pre- 
vent the  overflow  of  the  Wisconsin  River  into  the  upper  Fox  River. 
The  sum  of  $6,000  appropriated  by  the  act  of  August  6,  18St),  was 
made  available  for  the  same  purpose,  and  the  expenditure  of  both 
sums  was  made  mandatory. 

The  levee  was  constructed  on  a  right  of  way  obtained  under  con- 
demnation proceedings  and  \ysi\d  for  by  the  city  of  Portage.  The 
date  of  completion  was  Januarv  31,  1890,  and  the  cost  to  the  United 
States  was  $11,800.22. 

In  April,  1900,  there  occurred  the  first  serious  flood  since  the  con- 
struction of  these  works  and  their  combined  eflfect,  in  raising  the  flood 
level  l)v  engorgement  of  the  waters,  was  apparent. 

This  fl(K)d  caused  two  breaks  in  the  United  States  levee  at  points 
where  it  had  l)een  weakened  by  cattle  crossings,  and  foUowing  these 
the  lock  at  the  lower  end  of  the  Portage  Canal  was  damaged.  Such 
damage  was  due  in  part  to  faulty  construction  and  to  the  age  of  the 
work,  and  it  is  thought  would  not  occur  again  under  similar  conditions. 

It  will  Ihj  seen  that  so  far  as  the  levees  themselves  were  concerned 
conditions  had  been  continually  changing  since  the  building  of  the 
first  one  in  1883.  Other  conditions  have  changed  also.  In  1SS7  the 
(loverninent  alxandoned  the  improvement  of  the  Wisconsin  River.  If 
it  was  not  anuarent  then  it  is  apparent  now  that  with  this  step  the  canal 
joining  the  rox  and  Wis<*onsin  rivers  at  Portage  lost  anj^  value  that  it 
may  have  had  as  a  factor  in  the  development  of  the  general  navigation 
interests  of  the  I- nited  States. 

The  existing  project  provides  for  a  channel  KM)  feet  wide  and  4  feet 
deep  from  Montello  to  Portage,  Wis.,  30.45  miles,  with  three  locks — 
one  at  Governor  I^nd,  6.34  miles  fix)m  Portag(*;  one  at  Fort  Winne- 
l)ajjo,  2.17  miles  IkjIow,  and  one  at  Portage.  The  present  channel, 
which  is  al)out  75  feet  wide  and  3^  feet  deep  at  ordinary  stage  of  water, 
is  amply  suflicient  for  all  present  purposes,  and  there  is  no  prosp<»ctive 
commerce  which  would  in  my  opmion  justify  any  further  expenditure 
in  widening  or  dee|)ening  it. 

The  canal  and  the  two  locks  at  its  ends  are  the  only  works  of  the 
United  States  that  have  been  or  could  be  in  any  way  injured  if  the 
United  States  levee  were  to  be  removed. 

Aside  from  a  few  small  pleasure  craft  there  is  absolutely  no  navi- 

Sition  of  this  part  of  the  river,  except  by  the  floating  plant  under  the 
rection  of  this  oflSce. 
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In  view  of  these  facts  it  is  my  opinion  that  the  levee  is  no  longer 
necessan*  for  the  protection  of  any  interest  of  the  General  Government. 

As  has  been  stated  above,  however,  the  State  of  Wisconsin  is  at 
present  engaj^ed  in  reconstructing  and  raising  the  other  levees  in  this 
vicinity,  buch  work  will  render  the  Government  levee  useless  in  the 
event  of  a  flood,  and  it  should  also  l>e  cared  for:  therefore  some  pro- 
vision should  be  made  to  enable  those  whose  interests  demand  it  to 
make  necessary  alterations  and  repairs.  I  have  therefore  the  honor 
to  recommend: 

(1)  That  the  levee  at  Portage,  Wis.,  be  abandoned  by  the  United 
States,  and  that  the  site  Ik?  deeded  back  to  the  city  of  Portage,  the 
original  purchaser. 

(2)  That  the  work  of  widening  and  deepening  of  the  channel  in  the 
Fox  River  above  Montello,  Wis.,  be  suspended  until  its  ne<jessity  shall 
be  shown  ))y  the  demands  of  general  commerce. 

During  the  fiscal  year  ending  June  30,  lt><>5,  work  will  be  continued 
in  improving  Wolf  River,  in  widening  and  deepening  the  channel  of 
Fox  River  by  dredging,  and  building  an  elevator  dredge  with  con- 
vevor,  as  provided  for  in  river  and  harbor  act  of  June  13,  1902. 

tor  carrving  out  the  approved  project  for  widening  and  deepening 
the  channel  of  Fox  River  by  dredging,  it  is  recommenSed  that  ^0,000 
be  appropriated  for  the  tiscal  year  ending  Jiuie  30,  1906. 

Money  Mtfitthit/it, 

July  1 ,  190:5,  Vialaniv  unexi»i'ii<kHl $73,  706. 44 

Miii<relIaneou8  receipts 6, 304.  76 

SO,  010.  20 
June  3»),  1904,  amount  expen^Unl  during  tiJH'al  year,  fo^\vork^*  oi  improve- 
ment  ". 9,389.08 


Julv  1 .  1904,  l>alamv  unexix-ndeil 70,621. 12 

July  1.  1904,  outstanding  habilitit^ 669.00 

July  1,  liKM,  l»alamv  available 69,952.12 


July  1 .  1904,  amount  roven^l  by  uncomplete<l  eont^a^•t^* 39, 000. 00 


Wmoimt  (estimated)  requiitnl  for  aimpletion  of  exist inp  project 145,866.48 

Amount  that  can  be  profitably  exi>ended  in  tiseal  vearentling  June  iW,  1906, 
for  works  of  improvement,  in  addition  to  the  fialaniv  unexpended  July 

1,19W 50,000.00 

Sabmitted  in  compliance  with  requirements  of  sundrv  ci\il  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of— 

March  2,  1867,  for  snag  boat  on  Wisconsin  River $40,000.00 

July  10,  1870,  for  improving  Wisconsin  River 100, 000. 00 

Juiie  10,  1872,  for  purchase  of  works  on  Fox  River  from  Green  Bay 

and  Miasiasippi  Canal  Company..' '.  145,000.00 

March  3,  1873,  for  improving  Fox  and  Wijaconsin  rivers 300, 000. 00 

June  23,  1874 300,000.00 

March  3,  1875 500,000.00 

Augoat  14, 1876 270^00a00 
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Aaof— 

June  18.  1878 $250,000.00 

March  3,  1879 160,000.00 

June  14,  1880 125,000.00 

March  3,  1881 125,000.00 

August  2.  1882 200,000.00 

July  5, 1884 160,000.00 

Auj?U8t5,  1886,  for  improving  Fox  River 56,250.00 

Augiwtll,  1888,  for  improving  For  River 100,000.00 

8<»ptember  19,  1890,  for  improving  Fox  River 100,000.00 

July  13,  1892,  for  improving  Fox  River 75,000.00 

August  18,  1894,  for  improving  Fox  River 37, 500. 00 

June  3,  1896,  for  improving  Fox  River 37,500.00 

March  3,  1899,  for  improving  Fox  River 27,500.00 

June  13,  1902 70,000.00 

MiflcellaneouD  receipts  creditetl  to  appropriations 7, 777. 85 

Total 3,176,527.85 


CONTRACT  IN   FORCE. 

For  building  an  elevator  dredge  with  auxiliary  conveyor,  complete,  delivered  on 
Fox  River,  for  $39,000. 
Name  of  contractor:  The  Bucyrus  Company. 
Date  of  contract:  May  6,  1904. 
Date  of  approval:  June  1,  1904. 
Date  of  commencement:  June  24,  1904. 
Date  for  completion:  May  1,  1905. 


COMMERCIAL  STATUmOB. 


LiM  of  articloi  transjtfvrted  on  Fox  River ^  Iftaronwn,  during  the  season  of  190S, 


Article}!. 


Beer 

Brick 

BujQricH 

Butter  and  chcvnv 

Cement 

Clay 

Coal 

Cord  wood 

Drain  tilo 

Fkrm  machinery 

FkMir,  irraln  and  mill  mtuflfi. 

Fomitnre 

Qeneral  merehandlM; 

Gravel 

Hay 

Lath  and  shingles 


Quantity. 


TbiM. 
76.00  ' 
14.M3.60 

19.25  I 
98.00  , 

680.  fiO  I 

4,127.26  , 

82,660.60  I 

9,268.00 

166.00  I 

4.60  ' 

8,448.26 

20.26  I 
6,009.00  I 
6,982.00  i 

416.00  I 
817.26  < 


Articles. 


Lime 

LiTe  stock 

Loga 

Lumber 

Oil  and  vinegar 

Paper  

Potatoes 

Pulp 

Pulp  wood 

Rags  and  chemicalM 

Salt 

Sand 

Stone 

Sugar 

Total 


Quantity. 


228.60 

12.76 

188,698.60 

4,628.26 

89. » 

146.00 

29.00 

161.00 

26,764.00 

728.00 

1,676.26 

20,916.00 

3,662.26 

62.60 


800,307.00 


Ftoiengerfi,  72,820. 


CNo  1904 179 
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LiM  of  boats  navigating  Fox  River  between  Portage  and  Green  Bay,  T^'m.,  190S, 


Name  of  boat. 


Thistle 

Le  Fevre 

Fashion 

B.  F.  Carter 

J.  H.Marston 

Evelyn 

J.  E.  Lelmer 

AlbatrofM 

Belle 

Fannie  C.  Hart 

Eugene  C.Hart 

Harriet  A.  Hart . . . 
Soaphia  Minch 

Pawnee 

Beatty , 

Chauncy  Hurlbut . 
John  Dencssen  . . . . 
Nettie  Denessen . . , 

H.  O.  Warren 

M.  D.  Moore 

8.  W.  Hollister.... 

Boficobel 

D.  A.Cady 

Volunteer 

Ema 

Sandy 

Long  Tom 

Bray 

Pelton 

Taylor 

Morrison , 

Georgia 

LucyF 

Okoboll 

AnnaM 

Cambria 

Irma 

Nia 

Swallow 

Queen  of  the  Laico 
May  Flower 


Draft. 


Tonnage. 


Fl.  in. 

2  4 

2  6 

3  6 

4  0  I 

1  (>  i 

2  8 

1  8  I 

8  0 

3  0  I 

12  0  1 

i 

10  0 

11  0 

13  C 

13  2 


127.00 

133.00 

94.00 

110.00 

150.00 

160.00 

88.00 

66.00 

90.06 

394.00 

451.00 
664.00 


ir> 

0 
0 
0 

14 

fi 

15.00 

6 

0 

29.00 

4 

0 

26.00 

3 

0 

36.00 

3 

0 

32.00 

2 

8 

38.00 

3 

0 

60.00 

6 

0 

17.00 

6 

f) 

14.00 

4 

0 

126.00 

5- 

G 

210.00 

6 

6 

210.00 

5 

f) 

201.00 

6 

6 

200.00 

6 

f) 

260.00 

6 

0 

78.00 

3 

0 

6.00 

4 

G 

10.99 

2 

6 

90.00 

4 

0 
G 
6 
6 
6 
0 

3 

3 

3 

3 

3 

Class. 


Steamer. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Steamer:  between  Green  Bay  and  Dc- 
pere  only. 

Do. 

Do. 
Tow  barge;  l>etween  Green  Bay  and 

Depere  only. 
Steamer:  between  Green  Bay  and  De- 
pere only. 

Do. 

Do. 
Steam  tug. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Tow  barge. 

Do. 

Do. 

Do. 

Do. 

Do. 
Sailing  scow. 
Gasoline  yacht. 
Steam  yacht. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Note.— There  are  also  a  large  number  of  small  pleasure  boats,  both  steam  and  gasoline,  beaidcfl 
those  mentioned. 

Number  of  lockages  on  Fox  River^  Wiscomin,  for  the  calendar  year  190S, 


No. 


1 
2 
8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Depere 

Little  Kaukauna 

Rapide  Croche 

Kaukauna  fifth 

Kaukauna  fourth  ... 

Kaukauna  third 

Kaukauna  second. . . 

Kaukauna  first 

Little  (Jhutc  fourth  <* 
Little  Chute  third  a. 

Little  Chute  second  . 
Little  Chute  first . . . . 

Cedars 

Appleton  fourth 

Appleton  third 


Lockages. 

No. 
16 

843 

634 

17 

453 

18 

639 

19 

543 

20 

641 

21 

677 

22 

670 

23 

6.S7 
637 
490 
492 
493 
492 
862 


24 
26 
26 
27 


Appleton  second 
Appleton  first. . . 

loenasha 

Eureka 

Berlin 

White  River.... 

Princeton 

Grand  River 

Montello 

Governor  Bend  . 
Fort  Winnebago 
Portage 

Total 


Lockageai. 


»68 
6(29 
854 
1.009 
*J9K 
ISA 
182 
222 
76 
200 
262 
107 


12,2K7 


u  Combined. 
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RBPOBT  OF  MR.    L.    M.    MANN,    AflfilOTANT  KNOINEBR. 

UNmcD  States  Engineer  Office, 
Fox  River  Improvement, 
Oshkosh,  Wis.,  June  SO,  1904. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  on  **  Improv- 
ing Fox  River,  Wisconsin,**  from  Portage  to  Green  Bay,  for  the  fiscal  year  ending 
Jmie  30,  1904: 

The  work  done  during  the  year  cronsisted  in  completing  improving  Miller  Bay; 
protecting  the  banks  of  the  l>asin  at  8tockbrid|^3  Harbor  ami  dredging  the  l)asih; 
dre<lging  an  entrance  channel  and  turning  basin  at  Calumet  Harbor,  and  dredging 
cliannel  Upper  Fox  River. 

IMPROVINO    miller   BAY,  LAKE   WINNEBAGO. 

This  work,  commenced  during  the  last  fiscal  year,  was  continued  and  completed 
August  11,  W^i.  The  breakwater  is  300  feet  in  length  and  extends  in  a  northwesterly 
direction  from  the  i>oint  of  land  at  miuth  side  of  the  l)ay  and  fonns  a  large  bosiji  in 
the  liay,  which  was  dn»dged  to  a  depth  of  6  feet  below  the  plane  of  the  crest  of  the 
Menasha  dam.  Several  shoals  outsiue  the  basin  and  in  the  entrance  to  the  Imy  were 
n'lnovtHl.  The  sides  of  the  breakwater  were  further  riprappetl  l>elow  low  water;  the 
I'arth  Inink  above  water  was  then  8lope<l  and  shatHMl  an<l  then  paved  from  low 
water  to  the  top,  which  is  5  feet  above  Uie  plane  of  tne  cn^st  of  Menasha  dam.  The 
methoil  of  doing  this  work  was  very  cheap,  and  the  breakwater  has  stood  very  well 
after  a  severe  test  last  winter. 

STOCKBRIDGB  HARBOR. 

For  the  purpose  of  protecting  the  banks  an<l  United  States  property,  the  banks 
having  cavcnl  considerably,  piles  were  driven  5  feet  apart  along  the  east  and  south 
sides  of  the  Itasin,  behind  which  bnish  and  stone  wen*  place<l.  The  banks  all  around 
the  \wnin  were  sloped  at  an  angle  of  alx)ut  45®  and  {mved  with  stone;  four  spring 
piK»8  were  driven  along  the  west  rt>vetment  The  basin,  having  filled  in  some,  was 
rc«lredged  to  a  depth  of  6  feet  below  the  plane  of  the  crest  of  Menasha  dam.  The 
work  was  completed  May  14,  1904. 

CALUMET   HARBOR,  BAflT  SHORE   LAKE   WINNER A(iO. 

In  accordance  with  the  approved  project  for  the  improvement  of  this  harbor,  an 
entrance  channel  100  feet  in  width  and  7  feet  in  depth  was  dredge<i  outside  the  mouth 
of  the  criH'k  from  the  7-f<H)t  contour  in  Lake  Winnel>ago  to  the  shore  line.  In  the 
vTVi^k  a  channel  was  dre<lge<i  from  60  to  80  feet  in  width  and  (i  feet  deep,  terminating 
in  a  turning  Imsin  350  feet  long  by  2(X)  ft»et  at  widest  point.  This  work  was  com- 
menci»<l  .Vugust  12,  1903,  and  was  complete<l  June  13,  1904.  This  dredging  affords  a 
fine  harl)or  at  this  plac*e  and  has  greatly  increasc<l  the  transportation  business  on 
I^ke  Wimiel)ago,  and  has  l)een  of  great  l)enefit  to  the  refiidents  along  that  shore. 

DREIMING    UPPER   FOX    RIVER. 

In  a<*cordance  witli  the  general  project,  dnnlging  was  crmtiiiued  for  providing  a 
chaim(*l  l(K)  fwt  wide  Rn<l  tt  feet  dei*p  at  mt^an  low  water  by  dredge  No.  6.  At  the 
dose  of  tlic  last  fistral  year,  the  channel  ha<l  lK*en  complete*!  from  rrincHfton  l<K*k  to 
a  |H>int  2,450  feet  l»elow  mileiK)st  N«).  52.  The  w<»rk  was  ccmtinued  from  this  j)oint 
dowuHlnnim  until  SeptenilK»r  19,  when  the  <lre<lge  was  withflrawn  and  assignc<l  to 
othvr  work.  On  June  12,  1904,  work  was  n*sumiHl  by  dre<lge  No.  S  at  this  jwint  and 
continueil  to  the  close  of  the  fiscal  year,  completing  the  channel  to  a  point  3,200  fe(*t 
Ih'Iuw  niilc)H>st  No.  51,  where  the  dre<lgt»  is  now  working. 

T1h»  iinpn>ved  channel,  with  6  ft»et  available  depth  at  mean  low  water,  is  com- 
plettnl  in  acc*oniance  with  the  project  from  (fre<»n  my  to  a  |K)int  300  feet  alwve  mile- 
iv»*t  No.  43  (White  River  loi»k).  Fnim  White  River  lock  to  Montello  the  available 
<lepth  is  4  feet  at  mean  low  water,  although  for  a  distance  of  1.8  miles  Inflow  Prince- 
ton ]<H-k  the  (i-foot  channel  is  completed,  but  not  a\'ailable  until  the  channel  is  com- 
pletcii  to  White  River  Iwk.  From  Montello  to  Portage,  the  head  of  navigation  of 
the  Fox  River,  the  available  depth  is  3  feet  at  mean  low  water. 

On  the  Wolf  River,  a  channel  4  feet  deep  at  mean  low  water  extends  to  New  London, 
above  which  place  no  work  has  been  done  and  is  practically  the  head  of  navigation 
now. 
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'.  \^.  .1-  .    v.:    :  Irv  ':»•::.  j  i-ra-  ■i.'.riTii:  '':<•  :>'a*  yt-nr  was  112.lKi  ruMc  yapK 


L.  M.  Mann. 


(..  -i-  • 


J  J   i8. 


OPERATIN«;    AND   CARK  c>F  LOl'KS  AND  DAMS  ON   FVX  RIVER, 

WISO^NSIN. 

Tho  wurk  diiiiiiir  the  ti>cal  yoar  con^-istod  principally  in  drodtrin^'' 
li:ir>  and  i*hannol<  in  tho  rivf  r.  niakinir  ivj^iirs  to  looks,  dams«  canal 
hank-.  li^«k  Ii'HI<»0'^.  divdir«"''i.  and  K^at<:  rchiiildin<r  floor  and  uppt^r 
win^r  walN  ••!'  KajMdo  C'rochc  lock:  ivhiiildinjr  Littlo  Chuto  tirst  lock 
into  a  inaM.iniy  i^uard  lock:  repair-  ^^i  Apploton  I'pper  dam:  rcp:iirs 
of  Knrcka  lork.  dam.  anvl  >horc  protci'tion:  rop;iirs  of  IV»rlin  and 
Pri!io'i«>n  l'»cks,  and  l»a«kini:  of  IVdars  and  Montollo  dams. 

For  detail-  oi  work  doni^  durinir  tho  year  M^otho  report  of  Mr.  L.  M. 
Mann,  a— i-tant  enirinerr.  appended  to  thi-  report. 

It  i>  aL'ain  pariinilariy  to  he  noted  tluit  the  continued  enforcement 
of  tin*  rule- and  r»\irulatiiMi«^  iov  the  naviinition  and  use  of  the  Kvksand 
canal-  on  Ftix  Uiver.  aj^proved  hy  the  Secretary  of  War,  under  river 
anl  harhor  act  »»f  Auirii-t  1^.  1*^5*4,  amended  hy  act  of  June  l.S,  P.H'l*. 
ha-  hri»u«jhi  ahoiit  a  iri-nenil  convlition  which  is  far  more  *:itisfactorv 
than  evi-r  hrfore  u^  all  inti*re-t-  ci»ni-erned. 

A  n'WH-aMe  license,  dativl  July  1«'.  l^i*i^  w:us  granted  hv  the  Secre- 
tary of  NVar.  iHMMnittinLTthe  Neenah  and  Mensu^ha  Water  l*ower  Com- 
jnuiy  t'.»  place  'i^-inch  ilii<hK>a'Al<  on  the  Menasho  dam  on  conditions 
previou-ly  airreed  to  hy  the  connxmy  in  writinir.  FlushlKiards  were 
plact^l  on  the  dam  hy  the  companv  fro!u  July  i  to  11;  fr\>ra  July  .'4 
to  .SeptemlH^r  t»,  lV»"o.  and  from  NovemlH?r  2,  liH»3,  to  February  5, 
li*<.4.  when  removed  and  not  replaced  to  date. 

An  itemized  statement  of  the  expiMulitures  during  the  year,  required 
by  section  4,  river  and  harbor  act  of  July  5, 1SS4,  is  appended  hereto. 
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Money  statement. 

July  1,  1903,  balance  unexpended $24, 964.  (JO 

MiseellaneouH  receipts 69. 86 

Amount  allottetl  for  fiscal  year  ending  June  30,  1904 48, 776. 32 

73, 810.  78 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 50, 861. 52 

July  1,  1904,  balance  unexpended 22,949.26 

July  1.  1904,  outstanding  liabilities 4,497.50 

July  1,  1904,  l)alance  available 18,451.76 

July  1,  1904,  amount  covered  by  uncompleted  coutracti< 502. 50 

Amount  allotted  for  expenditure  in  fiscal  year  ending  June  30,  1905 31, 117. 60 

Amount  available  for  fiscal  year  ending  June  30,  1905 49, 066. 86 


Liti  of  alloimaxU  from  appropricUion  for  oprraiing  and  care  of  catiaU  and  other  works  of 
narigation  (indefinite) ^  ad  of  July  5,  I^4t  applied  to  tox  River y  H7«roimn. 


AugUHt9,  1884 $54,000.00 

"                                    42,304.00 

43,668.00 

43, 660. 00 

48,900.00 

62,760.00 

13,500.00 

69,005.00 

6:^,980.00 

40,000.00 

.....  32, 430.  55 

30, 882. 37 

61,279.63 

62,666.03 

60,009.62 


July  28,  1885, 

July  20,  1886 

July  13,  1887 

June  28,  1888 

June  12,  1889 

Noveml>er  25,  1889 

Jum'19,  1890 

April  28,  1891 

July  1.  1892 

Julv  15,  1893 

July  26,  1894 

July  20,  1895 

October  6,  1896.... 
July  30,  1897 


July  29,  1898 

October  4,  1898 

July  22,  1899 

January  6,  1900 

May  29,  1900 

July  20,  1900 

August  10,  1900 

July  19,  1901 

July  21,  1902 

Octol)er4,  1902 

July  18,  19a3 

Mincellaneous  rectMpts  cred- 
ited to  appropriations. .. 


$63, 869. 10 
3,000.00 

72,911.29 
2,000.00 
6, 362. 54 

78,167.11 
6, 238. 40 

64, 563. 57 

68,397.51 
2, 750. 00 

48, 776. 32 

197.45 


Total 1,136,267.49 


Summary  of  expenditureM  made  from  appropriation  for  operating  and  care  of  canals  and 
other  uxjrks  of  naviaaHon  (indefinite),  act  of  July  J,  ISS4i  applied  to  Fox  River,  H'tV 
consin,  during  the  fiscal  year  ending  June  SO,  1904- 

8er\'icca '. $33,099.27 

Supplies 1,108.06 

Materials 15,802.27 

Miscellaneous 851.92 

Total 60,861.52 


BKPOBT  or  MB.  L.  M.  MAKlf,  ASSISTANT  KNOINKKB 

Unitkd  8tatbb  Enqinxkr  Office, 
•  Fox  RivKR  Impbovkmknt, 

Oshkosh,  U^.,  June  SO,  1904. 

Majob:  I  have  the  honor  to  submit  the  following  report  of  operations  uion 
*' Operating  and  care  of  canals  and  other  works  of  navigation  on  Fox  River,  W is- 
oonain,"  from  Green  Bay  to  Portage,  for  the  fistieil  year  emling  June  30,  1904. 

The  work  done  daring  the  year  consisted  principally  in  rebuilding  the  l^tes  and 
itpalrtng  the  flooni  of  Berlin  and  Eureka  locks;  rebauding  Little  Chute  First  lock 
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into  a  niaflonary  guard  look;  nrovidinff  steel  spars,  sas  pipe  hand  rails  and  concrete 
triiMxi  piatfoniiH  for  Berlin,  Eureka,  Cedars,  and  Kaukauna  First  locks;  providing 
HUiitl  HiMirs  and  pis-pipe  hand  rails  for  I^ittle  Chute  Second  lock;  repairing  floor  and 
up|HT  wing  walls  ol  Rapide  Oocho  lock;  repairing  shore  protection  at  Eureka  dam: 
l)a(;king  Monti^lloand  CcnlarH  dams;  making  slight  repairs  to  Montello,  Grand  River, 
Menasha,  A[)plet4>n  First,  Second,  Third,  Little  Chute  combine<l,  Kaukauna  Fourth 
and  F'ifth,  and  ])(^jH»re  locks;  Appleton  Upper,  Appleton  Lower,  Kaukauna,  and 
DejKTe  daiiiH;  Berhn,  Menasha,  Appleton  Fourth,  Kaukauna  First  and  Second  lock 
houmw;  special  and  general  repairs  to  boats  and  dre<iges;  new  50-foot  scow ;  dredging 
Itars  and  channels;  general  rex>airs  U\  locks,  dams,  and  canal  banks,  and  care  of 
works  and  projK^rty. 

MAINTENANCE  OP   NAVIGATION. 

Navigation  was  formally  closed  on  the  Fox  and  Wolf  rivers  November  27,  1903, 
though  lM)ating  was  pracrtically  stopped  on  the  night  of  the  17th,  when  the  rivere 
froze  un  solid.  It  was  again  opened  April  18,  1904,  but  the  ice  did  not  go  out  of 
Lake  \Vinncl)ag()  until  the  27th. 

Princeton  l(K'k  was  closed  for  repairs  from  September  21  to  October  22,  1903; 
Berlin  lock  from  Aprill  18  to  May  11,  1904,  and  Eureka  lock  from  June  11  to  June 
22.  1904. 

The  water  in  the  lower  Fox  River  and  I^ake  Winnebago  has  been  well  maintained 
at  the  crest pf  the  dams  throughout  the  year,  and  no  arrests  for  infringement  of  rule 
12  of  the  regulations,  etc.,  wert^  nei^essary. 

The  stagi^  in  Lake  Winnebago  for  1903-4  was  below  the  crest  of  Menasha  dam 
ninety  days. 

On  DiHvmlx^r  7,  1903,  the  honorable  the  Secretary  of  War,  renewed  the  authority 
heretoft>re  given  to  the  NtH»nah  and  Menasha  Watt»r  Power  Company  to  draw  the 
water  18  inohes  Inflow  the  cn»8t  during  the  suspension  of  navigation  in  1903-4.  The 
water  was  can»fully  usihI,  and  the  lowest  jjoint  reache*!  was  13J  inches  below  the 
cn^st  on  Man*h  13,  and  it  again  reached  the  crest  on  March  30. 

The  stagt»s  in  loike  Winnel>ago  were  as  follows: 

Water  below  cn»st  of  Menasha  dam days. .  90 

Water  at  or  al>ove  cn^t  of  Menasha  dam do. . .        276 

Maximum  height  in  1904,  Ma v  11 -f3.42 

Maximum  height  in  liH)3,  April  10 -f3.25 

Maximum  height  in  1902,  Ma v  26 -f3.28 

Maximum  height  in  1901,  April  13 +3.17 

Maximum  height  in  1900,  November  22 +2.87 

Maximum  height  in  1899,  May  15 -f3.25 

LowiHft  jKJint  nwhtnl  Mari'h  13,  1904 -f  .71 

Mean  high  water  for  twenty-two  years -f  3. 06 

The  maximum  dischani^e  of  river  during  the  year,  measured  at  Rapide  Croche 
dam,  which  givei«  practicallv  the  whole  tiow,  was  700,926  cubic  feet  per  minute,  May, 
13.  UHH. 

The  mean  monthly  disi'harges  at  Rapide  Croche  dam,  which  correspond  closely  to 
the  diseliarges  at  Neenah  and  Menasha  c-ombineil,  for  the  year  are  as  follows: 


Cubic  feet 
Month.  por  min- 

ute. 


Month. 


IWS-^ulT i47.4J^  ,   ltM>4— February 

AuKUyt 'JK.?*??  .]  Mareh 

SeptembtT j  *2W.J7«  j  April 

OeU>ber 'AiLlTl  M«y 

November 221.1*1  !.  June 

Deeember 173. 1.M  li 

1904-January ,  lS6,3a6  i  MeAuforyeur 


Cubic  feet 
per  min- 
ute. 


1{C<»6 
401. 12S 
400.901 


279.  €SS 


The  largest  previous  dist-harge  was  739,034  cubic  feet  per  minute  t>u  May  29,  190S« 
since  measurements  were  had  at  this  place. 

Flush boanls  were  plai'eil  on  Menasha  dam  from  Julv  7  to  11,  from  July  24  to  Se|>> 
tember  9, 190;i,  and  from  November  2, 1903,  to  February  5, 1904.  inclusive,  when  they 
were  removed  ami  have  not  been  replaced  since.  The 'mills  were  not  obliged  to  close 
their  wheels  diuiog  the  entire  year,  having  an  abandAnce  of  water,  except  for  one 
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day,  August  2,  when  the  water  was  drawn  down  at  Appleton  to  permit  the  Atlas 
I^per  C<>mpany  to  ymt  in  a  fire  protection  pipe.  The  water  in  Lake  Winnebago 
n*ai*hed  a  staj^  requiring  sluicing  from  April  13  to  May  2,  and  from  May  9  to  June 
22,  1904.  This  has  been  by  far  the  longest  perio<l  of  sluicing  on  record,  sixty-five 
ilays. 

<fauee  readinjp  were  calculated,  tabulated,  and  platted,  as  were  also  the  daily  dis- 
chan?(^  of  the  river  at  different  |K)int«<,  and  rei'ord  of  rain  gauges  was  kept 

REPAIRS  OF   LOCKS,  ETC. 

Defxre  h*rk. — The  gates  were  provide<l  with  gas-pipe  hand  rails;  ncw^  top  timbers 
wen'  place<l  on  lower  right  wing  cribs.  The  walk  and  steps  leading  to  storeroom  and 
closet  on  west  side  of  office  was  repaired.    Completed  May  24,  1904. 

Ikjure  iiam. — The  wall  over  first  sluiceway  was  repaired,  and  new  decking  was 
plac(Ml  on  crib  l)etween  second  and  thinl  sluiceway.     Repairs  completed  May  20, 1904. 

Hapule  Croche  lock. — For  the  purpose  of  making  the  necessary  repairs  to  this  lock, 
the  nature  of  which  could  not  be  fully  determine  until  the  lock  was  pumpe<l  out, 
cofferdams  of  hemlock  timl^r  backini  with  clay  w^ere  place<l  above  and  below  the 
jock.  The  lo<^k  was  pumped  out  amd  repairs  were  made  to  floor  and  miter  sills. 
The  uppt»r  gates  were  [)rovi<leii  with  new  top  arms  of  fir  timber,  and  decayed  timber 
in  the  interme<liate  arms  was  renewed.  The  old  valves  were  rentted;  the  gates  fitted 
to  the  miter  sills  and  new  fenders  placed  on  gates.  The  old  valves  w^ere  removed 
from  the  lower  gates  and  new  wrought-steel  valves  were  placed.  The  gates  were 
niiiHHi  and  fitteif  to  the  lower  miter  sills  and  new  fenders  were  placed  on  gates. 
Chtvks  were  cut  in  the  hea<i  walls  for  stop  timlwrs.  The  upper  wing  walls,  consist- 
ing of  tini))er  cril)s  fille<i  with  stone,  being  in  l>ad  condition,  were  removeil,  and  wing 
walls  of  cement  masonry  were  built  in  place  of  them.  The  masonry  of  the  chamber 
walls  was  n»jK)inte<l  with  cement  mortar.  Repairs  completed  February  25,  1904. 
The  <»<»fferdams  were  removed  by  dredge  No,  4  on  April  23,  1904.  In  May  the  tools 
and  material  left  over  were  transfernnl  to  Kaukauna  and  stonnl. 

Kankauna  Fifth  lock. — The  joints  in  the  lower  wing  walls  and  in  the  top  of  the 
upi>er  right  retaining  wall  were  repointed  with  Portland  cement  mortar.  Repairs 
completed  (K'tolxT  10,  1903. 

Kaukaufta  fhurth  lock. — The  joints  in  the  masonry  revetment  walls  between  the 
Fourth  and  Fifth  IcH'ks  were  raked  out  an<l  repointed  with  (*ement  mortar.  Work 
c«)mpleteii  April  21,  1904. 

Kauhtuna  Scantd  h>ck  house. — The  walls  and  ceiling  of  dining  room  and  hallway 
were  cleaned,  n»[>aire<l,  and  |)ainte<l;  a  wooden  cistern  was  purchased  and  [)lat*ed  in 
the  angle  between  main  budding  and  kitchen;  eave  troughs  were  purchase<l  and 
placed  on  the  roof  of  main  building  and  wing,  with  conductor  pipes  leading  to  cis- 
teni.     Repairs  complete<l  (Mober  31,  1903. 

Kaukauna  Firnt  lock  houK. — The  walls  and  ceiling  of  l)edroom  and  hallway  on  first 
floor  were  n'paired,  cleaneii,  and  paintinl.     Repairs  iH>mpleted  0<'tol)er  31,  1903. 

Kaukauna  t/yirr/ioiuv. — The  root  of  lean-to  on  north  side  was  reshingltHl  with 
East  lake  tin  shingles.  Kave  troughs  were  place<l  on  the  lock  side  of  rooC  with  the 
necessarv  spouts  and  drain  pi[)e  for  carrying  the  water  into  the  canal.  Repairs  com- 
pleter! C>ctoljer  10,  1903. 

Kaukauna  Firrt,  Iftck. — This  lock  was  provided  with  steel  gate  spars,  gas-pipe  hand 
mils,  ami  with  concrete  tripod  platforms  for  three  of  the  gates.  One  of  the  filling 
valves  Wits  closed  |)ermanently  to  allow  the  use  of  steel  gate  spar  on  thd  upper  right 
gate.  The  lower  gates  and  miter  still  were  refitted.  Repairs  completeci  June  24, 
1904. 

Kaukauna  dam. — Decayed  plank  in  walk  to  sluiceways  were  replaced  and  all  loone 
plank  se<'urely  spiked. 

LiUU  Chute  combined  locks. — ^The  dry  walls  of  waste- weir  ditch  were  repaired  and 
the  mid<lle  gates  were  refitted  to  miter  sill. 

Link  Chute  Second  lock, — Steel  spars  and  gas-pipe  hand  rails  were  provided  for  this 
Unk  and  the  wooden  tripod  platforms  were  rebuilt.  A  broken  valve  gear  was 
replaced  ami  cast-iron  washers  were  placed  on  the  suspension  straps,  completing 
n»pain<  May  16,  1904. 

JMtle  Chute  canal  hank, — The  bank  of  canal,  above  Second  lock,  was  filled  and  rip- 
rapi)ed  with  stone  for  a  distance  of  400  feet  on  the  right  and  170  feet  on  the  left  side. 
Rcjtairs  ct>mpleted  April  30,  1904. 

Little  Chute  Brst  lock,— Thia  lock,  which  has  been  twed  many  years  only  as  a  guard 
kx'k  and  being  of  composite  construction,  had  become  very  mach  dilapioated.  The 
present  repairs  consist  in  rebuilding  the  upper  end  of  the  lock  into  a  guard  lock. 
The  walla  are  built  of  cut  stone  masonry  witii  heavy  rabble  backing  laid  in  Louis- 
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ville  cement,  qeka  a  lerclxD^  coone  of  ooncrete,  on  the  «>tiid  iizEaesAucie 

The  salM  are  of  solid  fir  timber,  opermtcd  with  wcoim  «ij«r  a»i  th-e  *:-»!  tripcii&»  acri 

are  rappli*:*!  with  ax  batterer  tilling  Talvcae.  The  vic^  wal^  are  fac«*i  vtsh  <ic 
iFtoiK  a*A/Te  "«ratii:r  scrfaoer.  ba«.*ke«l  wi:h  ni?>We  an*l  laid  in  L»:<d?TilIe  <tc^^  T^ 
hnASt  wall  was*  reboilt,  TJ-e  mit^r  ?iLI  i*  ?Tipp:'nfc»i  by  a  SLasonry  wall  in  wL>!C.  zztt 
mncl^jT  \M/Ltg  were  set  for  ftr^^rxring  th<r  sil.  The  new  w:>rk  was  bi-oic*!  :•>  the  rcCALi- 
tng  p»>rtion  of  the  oM  lo^^k  with  mae»>nr>-.  The  '•»•!  tjw^rr  zatieif  az>i  irJtrT  aIj*  w^re 
remove»l- 

Work  was  commence*!  after  the  cl'jee  of  Zjavi£ati4:>c  in  XoTeml*r.  l^rcx  A  '.tr-Ger- 
<iaia  va«  Ixiiic  acroKH  the  canal  a^»>7e  the  l>xrk  an^i  the  water  drawn  •.•&  tbe  rarjJ  A 
derrv.k  wa-^  ifet  up  al'>n)zsde  the  Chi'i-aeo  an«i  N>:»rthwe!?tem  R«iinc  on  »:-c^  a^ie  Y 
river  oppfjtite  l«--*k  to  handle  sVjn*T  neveive^i  f»n  ♦■ar?,  and  a  derrick  wai  set  cp  as  :Le 
Ujck  for  fjandlinjT  =tone  and  material  on  the  work.  The  -tone  n^ei  w:tf  I^sck  Cr^ek 
lim««ftone  from  the  qoarrv  of  M.  Bnmette,  of  Veip.  Wi^..  who  fomi^^bK^i  :t  ^'ct  a::*! 
rtady  to  lay  in  the  work.  The  coarvee  of  !>t4>ne  are  alternately  2  iieet  >  incLe*  ar^i 
1  fo*>t  ^  int;he»<  wide  and  vary  from  13i  to  17}  in<:he:>  in  thickzie:s{?.  with  ci:<^'Ciuc  I> 
inch**  thick  by  4  f*ret  6  inch«  wide.  The  backicz  i*  of  rubble  masc-nrv.  oi-mp"  «ed 
of  derrick  rabf^Ie  fr^^m  the  same  qaarry  and  of  ^inall  rabble  from  the  oti  k^  waIL& 
The  walU  are  9  feet  6  im.htr^  wide  on  the  b.-ttom.  4  fii*t  6  inches  wMe  on  :•:<.  AX>i  14 
feet  9  inches*  hizh,  and  are  38  feet  in  len^h,  inclo^ling  10  feet  of  wall  below  the  center 
of  hollow  r^ooLDL  The  right  wing  wail  is  44  fetrt  long  and  the  left  wing  wall  Lf  d$  fe«c 
long. 

On  April  17,  19^,  the  cofferdam  was  f«rtially  removetl.  opening  the  hxk  to  rmri- 
gation.    The  work  of  repairs  was  compltrt«*l  Jane  }<,  IKM. 

Ctdart  ltM:k. — The  loca  walU  wrre  (jackel  with  auth  on  both  adest  The  cafiee 
were  provide<l  with  steel  spars  and  ga^-pipe  han«i  rails  anil  three  oMicrece  tripiid 
platiomL<f.  One  of  the  tilling  valves?  was  cloc««i  permanently  to  allow  the  iKe  of  sceel 
gate  spar  on  the  npper  right  gate.     Bepain?  ct>mplete«i  Jane  30.  l^^H. 

Cednn  dam. — The  joints  in  the  face  of  the  left  abutment  were  repointed  with  Port- 
land cement  mortar.  The  <lam  was  backed  with  565  cubic  yards  of  clay.  Bepaiis 
complete^l  November  20,  1903. 

fy.dan  f'nwd  l*ihk. — The  dry  wall  on  right  and  left  banks  above  lock  were  rep«iye*i 
by  relaying  }ftone  that  had  lje«.'ome  displace*!.     Beuurs  complete«i  April  30.  V^^. 

AypUU/n  Fourth  lockhfAJum. — The  nxjf  of  the  main  boilding  and  porch  was  reehinirM 
with  Eafftlake  tin  shingles.     Repairs  completefi  October  10.  1903. 

AppUtfjn  Zjo^^ir  dam. — Slight  repairs  were  maiie  to  gates  in  sluiceways  and  walk. 
Completeii  September  30.  1903. 

AppLif/n  Tfiird  lock. — The  tripod  platforms  were  raised  and  leveled  up,  compledng 
repairs  September  30,  1903. 

Apiplftf/n  Third  Ujck  houK. — A  new  porch  or  platform  was  built  at  rear  of  hoiae.aiid 
a  aBi«h  do^jr  lea^ling  thereto  was  placed  in  the  Kitchen;  hard- wood  doi>r5  were  lai>i  in 
ritting  room  and  bedroom;  slight  repairs  were  made  to  front  porch.  Repairs  cooh 
plete«l  Septemljer  30,  1903. 

Af/fj/t^f/ti  »S^rfjnd  hjrk. — The  tripo<l  platforms  were  raiserl  and  leveletl  and  some  earth 
was  plaije<i  for  filling  ari>and  the  Iock  for  soil.     Repairs  completed  May  27,  19l>L 

Ajrfjiatt/n  Fifjit  If/rk. — The  joints  in  the  masonry  at  lower  left  end  of  lock  were 
repriint»^i  with  Portland  cement  mortar:  decaye<l  plank  and  posts  in  the  ofcl  lock 
fjeiow  the  fee<ler  were  removed  and  the  left  side  was  replanked.  Repairs  completed 
Septemljer  30,  19o:i. 

Ai^pUton  Ftrii  lock  houM. — ^The  walls  and  ceilings  of  the  living  room  and  first  and 
second  floor  bednx>ms  were  cleaned,  repaire^l,  and  painted.  Complete*!  October  30, 
1903. 

AppUion  Vpper  dam. — Preparations  were  maile  in  September,  1903,  for  repaizing 
the  crent  tjf  this  dam  with  concrete.  Stone  was  crushed  and  transported  to  Appletoa 
First  lock,  and  sand  was  purchased  and  deliveretl,  but,  owing  to  the  high  stage  of 
water  in  the  fall  of  190:$  and  the  spring  of  ISMM,  the  work  was  neceesarily  d^rred. 
81ight  repairs  were  made  to  the  timber  work  oi  the  sluice  gates  and  to  the'  walk  over 


Menasha  lock. — A  dry  wall  about  50  feet  in  length  was  built  above  the  upper  right 
wing  wall  and  the  bank  fille<l  liehind  same;  the  u]»per  ends  of  the  upper  wing  walls 
were  raised  and  leveled  u[>  and  the  fsuxrs  repointed  with  Portland  cement  mortar: 
the  lower  wing  walls  were  straightene«l,  raiseil.  and  repointed  where  necesBarv. 
Repairs  completed  September  30,  190:$. 

Mefkotha  hck  howe, — A  do<irway  was  cut  between  sitting  room  and  bedroom  and 
proYided  with  a  door.    Repairs  ciimpletei]  September  :^).  1903. 

Eureka  lock. — The  water  was  shut  out  of  this  l<x>k  by  placing  st4)p  timbers  in  the 
bead  walls  and  throwing  up  a  dike  across  the  itmal  below  the  lock,  closing  the  lock 
'--  *»av]gation  on  June  12,  1901.    A  10-inch  centrifugal  pump  was  placea  and  the 
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lock  pumped  out.  Coiusiderable  quicksand  was  encountered  at  the  lower  end  of 
the  lock  and  ran  in  freely,  considerable  of  it  being  thrown  out  bv  the  pump.  To 
keep  lock  clear  of  water  (or  a  considerable  length  of  time  probably  another  pump 
would  Ikj  rcquiroil.  The  (»1<1  filling  valvea  were  removed  from  the  platform  al>ove 
upj)er  gatetit.  the  openings  cU»*e<l»  and  the  floor  of  platform  repaireil.  The  miter  sills 
being  hoihkI  but  wati»rworn  wert?  tnied  up  wjiiare  and  n*paired  ^^ith  fir  timber.  The 
lock  walls  were  re(>oint(Hi  with  Portland  cement  mortar  and  repaired,  after  which 
the  stop  timbers  and  the  dike  below  the  lock  were  removed  and  the  lock  opened  to 
navigation  June  22,  1904. 

New  solid  fir  timber  gates  were  frame<l  and  provided  with  new  wrought-steel 
valves,  valve  rods,  tet>  bars,  heel-poet  cai>s,  yokes,  eti\  The  balance  of  the  ironwork 
use<l  was  old  material  on  han<l  and  that  n^moved  from  the  old  gates,  which  were 
reflttiHl  and  repaired.  The  lock  was  provided  with  stet*l  gate  spars,  gas-pipe  haml 
rails,  and  concrete  trinod  platfonns.  The  repairs  will  be  completed  about  July  12, 
1904,  putting  it  in  goou  working  order  for  many  years. 

Eureka  dam. — The  shore  below  the  right  abutment  was  protected  with  piles,  brush, 
and  stone  for  a  distance  of  270  feet.  Slight  repairs  were  made  to  a  leakmg  valve  in 
navigable  pass.     Repairs  (x>mpleted  June  30,  1904. 

B^lin  lock: — After  the  close  of  navigation  in  November,  1903,  the  water  was  shut 
out  of  this  lock  by  placing  stop  timbers  in  the  head  walls  and  by  throwiiig  up  a  dike 
below  the  l<K*k.  A  10-inch  c^entrifugal  pump  was  place<l  and  the  lock  pumped  out. 
The  lock  fl<K)r  was  cleaned  and  the  platform  above  upper  gates  repainxl  and  made 
wat(»r-tight.  The  miter  sills  were  found  to  be  sound  but  waterwom,  and  were  trued 
up  square  and  repaire<l  with  fir  plank.  The  old  gates  were  removed  and  new  solid 
gatc*H  of  fir  timl)erwereframe<i  and  placed,  with  new  wrought-steel  valves,  valve  rods, 
tee  barn,  etc.,  and  using  the  balanix>  of  the  in>ns  fn)m  the  old  gates.  The  lower  wing 
crilw  were  n»nK»viHl  to  low  water  and  levele<l  off  to  receive  a  masonry  sujK^rstnicture. 
On  I)(H*eml)er  30,  IS^i,  work  was  suspended  for  the  winter;  it  was  a^n  resume<i 
April  21,  MMM.  The  l(H*k  was  again  immpe<l  out  and  the  lower  wings  were  built  up 
with  ciMiient  masonrv  to  the  ton  of  ttie  l(K'k  walls  and  facisl  with  cut  stone  masonry 
al)ove  the  water  sur^v.  The  ux'k  walls  were  repointe<l  with  Portland  cement  and 
reitainnl.  On  May  11  water  was  let  into  the  lock  and  navigation  was  resumed  May 
12.  The  l<H*k  was  nrovidinl  with  steel  gates|>ars,  ghs-pi(K'  hand  rails,  and  concrete 
triptMl  ])latfonns.  Tne  right  l)ank  l^elow  the  UH*k  was  protected  with  stone.  KepairR 
completiMl  May  27,  IIHM. 

BeHiu  lock  houitr. — Slight  re]>airs  were  made  to  chimneys.  The  north  and  west 
walls  of  the  «vllar  were  limHl  with  a  4-inch  brick  wall,  having  an  air  s])ac^  of  2  inches 
to  pn»vent  fnn^zing;  the  feni-e  along  north  Iwundary  line  was  rej>aired  with  new 
posts;  the  nuid  iK'tween  l<K-k  and  lock  houses  was  repaireil  and  raised  with  cinders. 
A  scret^n  dtn^r  was  i)rovided  for  kitchen.     Repairs  completed  May  27,  1904. 

I*rinrtton  lock. — Prei>arator>'  to  making  the  nec€«»sarv  remirs  to  the  miter  sills  and 
floor  stop  timlH^rs  were  plannl  in  the  head  walls  aiui  a  dike  was  thrown  up  below 
Uie  l<H'k  in  Septeml>er,  ltH)3,  and  an  attempt  was  made  to  pump  out  the  loc^k,  but 
owing  to  the  liigh  stagt*  of  the  water  and  the  strong  soepagt*  through  the  sand  banks 
due  then*from  the  attempt  was  unstux^essful,  though  two  10-inch  centrifugal  pumps 
wen*  use<l.  The  work  was,  theri'fore,  8uspende<l  till  a  lower  stage  of  water  could  w 
had.  The  stop  timliers  were  remove<l,  the  dike  taken  out,  ami  navigation  resumed 
(>ctol)er  22,  HNK).     If  ixissible  it  is  proposed  to  do  the  work  this  season. 

(imnd  RivtT  htck. — The  fenw  along  the  nortli  side  of  the  United  States  road  leading 
to  highway  was  rebuilt.  <Travel  and  clay  were  pla(*ed  on  the  roa<l  extending  across 
the  riiitecl  States  pniperty.     Completi»<l  Octolier  23,  190:i 

MonUllo  htrk. — A  t4)ol  house  12  feet  wide  by  \(\  foi*t  long  was  built  and  material  for 
a  fence  an>un<l  the  ItH'k  site,  and  for  snubbing  posts  aUive  an<l  below  the  lock,  was 
frame<l  at  Berlin  lock,  but  as  a  Iniat  for  transporting  the  material  was  not  available 
the  work  of  ]>laciiiv  them  was  not  done. 

MouUUo  dmn. — This  dam  was  l>acki»d  with  gravel  in  October,  1903. 

Fort  \MuiuIhhjo  lock, — In  removing  the  material  from  the  left  bank  of  i^anal  al)ove 
lock  for  filling  around  P(»rtage  lock  a  roadway  was  partly  graded  from  the  head  of 
the  l<M*k  to  the  highway  along  the  left  bank  of  canal. 

PortfiQf  htrk, — The  head  walls  were  reixiinttHl  with  Portland  cement  mortar.  The 
santlv  ground  around  the  lock,  extending  from  the  lower  end  of  the  lock  to  the  Wis- 
consfn  River  al)ove,  was  covered  with  earth  and  seeded  down.  Completed  October 
10,  1903. 

SIIOKK   PROTK.TION   ON   TPPKB   FOX   RIVER. 

Snnd  }tank  Mow  mile  p(ai  44—  For  the  purpose  of  protecting  this  l)ank  cedar  piles 
mn<l  stone  were  purcliased,  but  the  work  was  not  done,  as  a  l>oat  was  not  available 
for  the  work. 
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GENERAL   REI'AIKH  OF   LOCKH,  DAMB,  AND  CANAL   RANKH. 

LItflf  Kavkainui  dam.— Thi^  walk  ovorHhiicewayfl  impaiit'd  by  the  ice  in  Mar<!h  was 
repairwl. 

Kaukamta  TItird  and  Fourth  locks. — New  valve  ft  ops  were  placed  on  upfier  platfonn 
and  lower  jriites. 

Kanknutin  St'cond  lork. — The  roadwav  extending  from  F'irHt  look  to  dry  dock  way 
j^raveled  with  material  remove<l  from  (Ir\'  do<^k  hanin. 

Kankauna  renient  xhnl. — The  roof  of  thiH  buildin<r,  which  wa«  dama^nl  by  8tonn. 
waH  repaired. 

Knakaiuia  dam. — Tht»  walk  over  Hluieeways,  damaged  by  ice  in  March,  1904,  wiis 
Repaired. 

Little  Chute  eomhimd  locks. — A  steel  spar,  broken  by  a  T>ai>)Hing  lx>at,  was  repaire*!. 
Broken  valve  gearn  on  middle  platform  valves  were  ri?j>air(.Ml.  New  valve  Hto]>H  wen* 
plai'eil  around  valves  in  upper  and  middle  platforms.  Slight  repairs  were  niaile  to 
upiKT  wing  walls  and  dry  walls  of  outlet  to  waste-weir  ditch. 

Little  Chute  Second  lock. — A  wooden  spar,  broken  by  a  ]>assing  l:)oat,  was  replaceil 
with  an  old  woollen  spar  (m  hand. 

Little  <'h(de  canal  hank. — Earth  wjis  plac€?<l  in  sink  hole  at  head  ol  old  Little  Chute 
Sec<md  lock  to  st<»p  leakage. 

Cedars  lork. — Sink  holes  back  of  lock  walls  were  relille<l,  and  clay  coverc»ti  with 
good  soil  and  seeded. 

Applettni  Fourth  lock. — Slight  repairs  were  madi^  to  masonry  in  left  head  wall,  and 
the  joints  repointed  with  cement  mortar. 

Apjdetnn  reretmcnt  wall. — The  decayed  timlx^r  and  stone  in  crib  wall  out«ii<]e  of 
revetment  wall  was  removed  to  1  foot  below  cn*8tof  upiM?r  dam. 

Appleton  Vmnr  dam. — A  small  break  which  occurred!  in  January,  1904,  was  reiwire*! 
by  relaying  loose  masonry  in  cement  mortar.  Seams  along  the  top  were  fiHe<l  with 
grout. 

Mena»ha  dam. — Slight  repairs  were  made  to  sluice  gates  Nos.  1  ami  2. 

Prinrdon  lork  house. — The  roof  of  por(;h  was  reshingletl  with  I«}astlake  tin  shineles. 

Grand  Ilinr. — A  break  in  right  bank  of  river  al)ove  (fnin<l  River  lock,  t^aueecT  l>y 
high  water  in  April,  was  temporarily  rejMiinMl  with  brush,  logs,  liay,  and  sand. 

l*orta<je  leree. — Men  were  employed  (hiring  a  llooii  in  the  Wisconsin  River  in  Sei»- 
tember  to  ket»p  the  levee  intact. 

• 

DREIXnXCi    BARS   AND   CHANXKIA 

To  maintain  a  navigable  channel  and  restore  it  to  dimensions  heretofore  obtained, 
an<l  in  maintaining  a  channel  where  pn)jecte<l  depth  had  not  been  obtained,  bars 
were  removed  on  the  upper  and  lower  Fox  River,  as  shown  in  the  foHowing  tabu- 
lation : 

The  following  is  a  summary  of  the  work  done: 


L<K'atloii. 


KHiiknuna  Canal 

Bar  l>cl<>w  Eureka  liK'k. 
Do 

Bar  boldw  Bvrliii  lock.. 

At  foot  of  Lake  Apuc- 
kawa. 

At  head  of  Lake  Apue- 
kawa. 

Bar  between  milepostM 
91,92. 

Bar  above  milepaat  97.. 

Bar  below  Fort  Winne- 
bago. 

Total 


SiiiniiiHry  of  cuts. 

I^nirth  '-^vomjfe  Avorafrc 
lAxiiKin.    ^.i,n,j      depth. 

J-hi. 


Fttt. 

•jm 

2.400 
S40 
820 

1.750 

1,050 

560 

826 
3,100 

U.0B6 


Ft^t. 

15-«6  ' 
GO 

40-«0 
00 

GO 

60 

GO 
20-60 


1 

1-2 

2-3 

1.5-5.5 

8 

2 

1-2 

1-2 
1 


Mnteritil  (dipper  1 

measurement).       .,  .  .  ,    Vnm. 

_     _   _        __        (-hnrarter  of  material'  i^V?', 


Uan- 
(lled. 


1.910 
5.020 
1,900 
8.764 
13.740 

4.180 

1,870 

2.6G0 
4.600 

8V|0M 


(lied. 


dreili^Lv 


Cu.yds. 

1.830  ,  rhiyandfitoue 
2,740  I  Band 

do 


1,200 


do 

Mud  and  mnd. 


fi,770 


Mud. 
Sand 


8And,cUy,  andgmvel 
Band 


4 
4 

5 
5 
5 


5 
5 
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The  total  amount  of  drcHlg^inf^  done  during?  the  fiR(*al  year  M'aa  39,564  cubic  yardn, 
din^xT  iiieatiurtMnoiit,  at  an  expense  of  $2,823.95,  or  at  the  rate  of  5.87  cents  |>er 
cuhic  vard. 

8PBCIAL   REPAIRS  TO   PLANT. 

\tir  oO'foot  xmw. — A  fiat  scow  50  feet  long,  16  feet  wide,  and  3  feet  (U»ep,  of  Ortvon 
fir,  with  coriHT  rakt*s  of  white  oak,  wan  built  under  (*ontract  by  Mr.  (teorjje  Kyan, 
of  (Hthkonh.  ThiH  m'ow  wax  con)|>lete<l  an<l  launcluHl  April  16,  bKM,  and  is  nmrktHl 
.Vo.  .'7. 

Iht'ihje  So.  /. — A  rowlKmt  for  une  of  this  drtnlge,  16  iwi  l(»iip,  4-f<M»t  iH'aiii,  and  13 
iiiolu*M  di*ep,  waH  built  unde'r  agreement  by  the  Dunham-FulUm  (tun  Company,  of 
Dslikonh.     The  IkmU  was  (t)mplete<l  ()ctolK»r  22,  HX)3. 

<iRNKRAL   RKPAIRM  OK   PLANT — BOATH,   DREDGES,  ETC. 

Slenm  in<j  I'^t.r. — Two  new  tanks  were  placed  on  upper  de<*k  for  hot  and  cold  water 
in  Imthrooni.  On  Novemln'r  17  nhe  was  frozen  in  at  (hnro  on  her  way  down  river. 
She  was  therefore  laid  up  at  that  platv  f(»r  the  winter.  Karly  in  April  she  was  placed 
in  coniiniHsion  and  run  to  Herlin  lock,  where  numerous  minor  repairs  weri»  made 
and  th<'  nrressary  i>ainting  was  done.  She  was  placed  in  dry  dock  at  Kaukauna 
from  May  4  to  11  and  the  steams  in  hull  calke<l  where  ncH^essary  and  the  hull 
paint<Ml.  On  May  2>'>  a  bn)ken  crank  shaft  was  ref>aire<l  by  shrinking  a  bund  of  iniu 
an)und  the  same. 

Stfum  Uuj  Ho//".  — .V  new  s<»t  of  ti»eth  w*en^  place<l  in  core  wh<»el  in  iSepteml)er, 
1903.  She  Was  laid  up  at  Kaukauna  for  the  winter  on  November  30,  ltH)3.  In  April 
n»pairs  wen»  madt»  to  brick  lining  of  lire  an*h,  firt»  fmnt,  and  paddle  whtH.»lH.  The 
canvas  covering  of  upfH'r  di^'k  wiis  remov<*<l  and  deck  covered  with  tin.  She  was 
plac<Ml  in  dry  dtH*k  and  the  seams  in  hull  itilked  where  nec<»s.miry  and  the  hull 
naintiMl  and  the  cabin  |>aint4Hl  inside  ami  out.  In  May  the  con*-wluH»l  shaft,  which 
iuid  Ikh'u  twist4><l  off  in  turning  around,  was  rt^plactnl  with  a  new  shaft. 

Ihi'thi*'  So.  4. — This  dre<lgt»  was  laid  up  for  the  winter  at  Kaukauna  Noveml)er  21. 
In  Apnl  a  new  spn»cket  sheave  was  pla<'(Hl  on  swinging  shaft  and  the  forwan.1  spud 
lK)Xi's  were  re|»airtHl.  OtluT  minor  rt^|>iiirs  wert^  made  and  the  lUHt'ssary  |>ainting  was 
done.     She  In^gan  work  for  the  K»a**on  on  April  6. 

Ihrohje  Xn.  ,7. — This  dredge  was  laid  up  for  the  winter  at  Ik'rlin  lock  on  Noveml)er 
28,  UHlii  In  .\pril  extensive  n'fiairs  were  made  to  the  I-Aucaster  grapple  and  extra 
narts  for  same  were  purchastnl.  The  work  of  fitting  out  was  (MnnmenwHl  .May  2. 
Various  minor  n>i>airs  were  made  and  the  necessary  |»ain ting  was  done.  She  com- 
menciMl  work  <m  May  11. 

.Sfi/»r  Eureka. — This  scow  was  place<l  in  the  dry  dcx'k  at  Kaukauna  an<l  repairs  made 
to  side  and  mke  plank  and  one  spud.  Two  new  oak  chocks  were  framed  an<l  placed. 
The  M^ms  when*  ntntsssary  wen^  calkinl  and  pitche<l. 

S(tnr  Xo.  6. — A  new  spuil  was  frame<l  and  placinl  in  this  8c»ow. 

(P^H'ti  ncow  No,  S. — Dei^ywl  rake  plank  were  renewed  and  the  seams  were  talked 
when*  nei*e*«iry. 

I*iU  driver, — The  new  timlxT  frame  commenced  in  June,  1903,  w^as  completwl.  The 
frame  was  set  up  on  st'ow  EttrekUf  and  the  engine  house,  pile-<iriver  frame,  and  scow 
were  itainte<l. 

Ki'spectfully  submitted. 

L.  M.  Mann, 

AmMaiU  Kngineer, 

Maj.  Jamh  G.  Warrkn, 

Oorfm  of  Enffineer». 


•4      -t 
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Detailed  Matement  of  expendUure»  for  fiscal  year  ending  June  SO,  1904 — Continued. 


Character  of  work,  etc. 


Special  repain  to  plant. 

Do 

Do 


Qeneral  repain  of  plant,  boats,  drodfreii, 
machinery,  etc. 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


General  repaim  to  lockH,  damn,  and  canal 
bankii. 
Do 


Drodicing  ban*  and  channebi 
Do 


Care  of  works  and  property 

Do 

Do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Maintenance  of  naTigation 
Dt) 


Buperintendcnrc  and  cnntinfrcnricM 

lk> 

Do .• 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


ToUl 


Item  of  expense. 


Repairs  to  nile  drlTer  . . . 
Repairs  of  oredge  No.  4. . 
Flat  scow  No.  5  (5(Kfoot) 


Repairs  of  tng  Fox 


Repairs  of  tug  Wolf 

Repairs  of  scow  Eureka 

Repcdrs  of  scow  No.  4 

Repairs  of  drcdire  No.  4 

Repairs  of  dredge  No.  5 

Miscellaneous 

Repairs  of  pile  driver 

Repairs  of  barge  Princeton. 


Materials. 


Labor  and  transportation 


Fuel,  supplies,  etc. 
lAbor 


Watchmen,  labor  and  tranjmortation. 

Fuel  for  tugs  Fox  and  Wolf 

Traveling  expenses  of  assistant  en- 
gineer, etc. 

Subsistence 

Laundering  bedding.etc.,  for  tug  Fox. 

Express  charges 

Job  printing 

Postage  stamps 

Warning  sign  on  breakwater.  Miller 
Bay. 

Lockmast^rs'  services 

Gauge  observer's  services 


Salary  of  assistant  engineer 
Salary  of  Junior  engineer  . . 

Salary  of  superintendent 

Salary  of  clerk 

Salary  of  messenger 

Mileage  of  officers 

Rent  of  office.  Oshkosh 

Rent  of  telephones  and  toIU 

Stationery 

Rent  of  post-office  box 

Blueprint  paper,  etc 

Telegrams 


926.53 

126.06 

39.00 

389.91 

471. 4,^ 

172.41 

73.60 

25.00 


771. 4r. 
1,568.67 


1,596.05 
1,(M7.88 


2.010.67 

78.00 

145.48 

28.45 

7.40 

.70 

69.90 
2.00 
5.00 


7,281.50 
60.00 


2,400.00 

1.500.00 

1.800.00 

1,440.00 

480.00 

65.73 

325.00 

225.31 

85.14 

8.75 

13.52 

.55 


Total. 


1956.00 


2,961.38 

2,340.13 
2,645.88 


2,345.60 
7,291.60 


8.339.00 


50,861.52 


J  J  19. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  GLADSTONE  HARBOR, 

MICHKJAN. 

[Printed  in  House  Doc.  No.  165,  Fifty-eighth  CoiigreMs,  second  session.] 

War  Department, 
Offick  of  the  Chief  of  Engineers, 

Washington^  December  8,  1903, 

Sir:  I  have  the  honor  to  submit  herewith  reports  dated  July  29, 
11H>2,  and  July  2, 1903,  with  map,"  and  rejport  Hupplementary  thereto, 
daUKi  September  29,  19()3,  by  Maj.  J.  6.  Warren,  Corps  of  Engi- 
neers, on  preliminary  examination  and  survey,  respective^,  of  Glad- 
stone Haroor,  Michififan,  with  a  view  to  obtaining  a  channel  18  feet 


«Not  reprintod;  printed  in  House  Document  No.  165,  Fifty-eightli  Congrees, 
Moond  semon. 
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in  depth,  authorized  by  the  river  and  harbor  act  approved  June 
13,  19()2. 

Major  Warren  presents  a  plan  for  improvement  by  dredging  to  a 
depth  of  18  feet  below  low-water  datura,  which  would  be  about  21 
feet  below  the  plane  of  rofcrcnce  of  the  raap,  at  an  estimated  cost  of 
$36,300.  It  is  his  opinion,  concurred  in  by  the  division  engineer. 
Col.  O.  H.  Ernst,  Corps  of  Engineers,  that  the  harbor  is  worthy  of 
the  proposed  improvement. 

These  reports  nave  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  under  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  and  in  its  report  of  September  16,  1903,  the 
Board  states  that  it  is  desirable  for  the  Unitea  States  to  undertake 
the  improvement  of  Gladstone  Harbor  to  the  extent  of  doing  so  much 
of  the  dredging  proposed  by  the  district  oflBcer  in  his  report  of  July  2, 
1903,  as  falls  without  a  line  drawn  perpendicular  to  the  axis  of  the 
ore  dock  through  its  outer  end.  The  estimated  cost  of  this  work  is 
$14,000,  and  the  annual  expense  of  maintenance  not  more  than  10  per 
cent  of  the  first  cost;  and  the  Board  expresses  the  opinion  in  its  fur- 
ther report  of  October  12,  1903,  that  such  expenditures  would  be 
reasonable  in  view  of  the  increased  commercial  facilities  that  would 
be  afforded  by  the  contemplated  dredging. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GrLLESPiE, 
Brig.  Oen.^  Chief  of  Engineers^  U.S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


freliminart  examination  of  gladstone  harbor,  michigan. 

United  States  Engineer  Office, 

MilwanJce£^  Wis.^  July  2S,  1906. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminarv  examination  made  at  Gladstone  Harbor,  Michigan,  in  com- 

Sliance  witli  instructions  contained  in  letter  from  OflSce  of  the  Chief  of 
Ingineers,  United  States  Army,  dated  June  23, 1902,  and  to  comply 
with  requirements  of  an  item  in  section  14  of  act  approved  June  13, 
1902,  which  reads  as  follows: 

Gladstone  Harbor,  with  a  view  to  obtaining  a  channel  eighteen  feet  in  depth. 

The  harbor  of  Gladstone  is  situated  on  the  western  shore  of  Little 
Bay  de  Noquette,  at  the  northerly  end  of  Lake  Michigan,  and  about 
7i  miles  north  of  Escanaba,  Mich.  The  harbor  is  a  natural  one,  con- 
sisting of  an  indentation  of  the  bay,  protected  by  a  projecting  point 
of  land,  so  as  to  be  completely  landlocked,  and  affording  safe  moor- 
ings for  vessels  at  all  times. 

While  the  main  channel  in  Little  Bay  de  Noi]uette  will  permit  the 
passage  of  the  deepest  draft  vessels  on  the  lakes,  being  from  24  to 
42  feet  in  depth,  access  to  that  poi-tion  of  the  bay  constituting  Glad- 
stone Harbor  is  obstructed  by  shoals  having  about  14  to  16  feet  of 
water  over  them,  upon  which  deep-draft  vessels  frequently  ground. 
These  shoals  also  interfere  with  the  free  movements  of  vessel  in  the 
harbor,  and  so  form  an  obstruction  to  general  navigation. 
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The  principal  commerce  is  in  connection  with  the  Minneapolis^  St. 
Paul  and  Sault  Ste.  Marie  Railway.  This  railway  company  nas  built 
extensive  wharves,  ore  docks,  and  grain  elevators  at  this  place,  and  dur- 
ing the  season  of  navigation  maintams  a  regular  line  of  steamers  plying 
between  Gladstone  and  Lake  Erie  ports.  Other  important  industries 
located  at  Gladstone  are  the  Cleveland  Cliffs  Iron  Company  and  the 
Northwestern  Cooperage  and  Lumber  Company. 

The  commerce  of  Gladstone,  which  is  important,  is  almost  entirely 
with  liake  Erie  ports,  and  the  largest  vessels  on  the  Lakes  arrive  at 
this  harbor.  Some  shipments  of  iron  ore  have  been  made  to  Chicago, 
but  none  so  far  during  the  present  season.  The  local  commerce  of 
Gladstone  is  comparatively  insignificant^  the  groat  bulk  of  the  business 
originating  elsewhere  and  simp^  passinjg^  through  Gladstone,  where  it 
is  transferred  from  airs  to  steamer  or  vice  versa. 

The  harbor  of  Gladstone  is  closed  by  ice  during  the  winter  months, 
navigation  being  usually  suspended  about  the  1st  of  Decemher  and  not 
resumed  until  tne  middle  of  April  or  1st  of  Mav. 

The  nearest  harbor  is  E^scanaba,  Mich.,  whicli  is  also  a  natural  har- 
bor, and  while  the  commerce  of  this  latter  place  is  large  and  important 
it  is  of  a  different  class  from  that  which  passes  through  (jiadstoiie. 
Escanaba  has  no  tributary  country  to  the  west  other  than  the  iron  mines 
of  the  Menominee  and  other  nearby  districts,  while  Gladstone  is  in 
dire<'t  railway  communication  with  the  entire  West  and  Northwest. 

The  arrivals  and  departures  of  vessels  and  principal  exports  and 
imports  by  way  of  the  harbor  only,  as  reported  W  Mr.  W.  M.  Kellie, 
superintendent  of  the  Minneapolis,  St.  Paul  and  ^ult  Ste.  Marie  Itail- 
way  Company's  docks  at  Gladstone,  for  the  calendar  year  ending 
December  31,  1901,  are: 

Arrivals 433 

Departuret) 433 

Erports. 

Iron  ore tons. .      450, 000 

Grain bushels . .  3, 600, 000 

Flour barrels..  2,000,000 

Coal tons..      300,000 

Salt Iwrrels . .        40, 000 

Cioneral  inen^haiidise tons.  -        76, 000 

For  the  foregoing  reasons,  therefore,  the  harbor  of  (jladstone  is 
considered  wortTiv  or  improvement  by  the  General  Government  in  the 
manner  indicnte(f,  and  it  is  recommended  that  a  survey  be  made  to 
dettTinint*  the  l<K*ation  and  extent  of  the  shoals  now  obstructing  general 
navigjition,  and  the  extent  of  the  improvement  that  might  pro|:)erly  be 
undortakon  bv  the  United  States  in  the  interest  of  general  commerce. 
The  estimateil  cost  of  the  proposed  survey  is  $650. 
Very  resiwctfully,  your  obedient  servant, 

J.  G.  Warren, 
Major^  Corjys  of  Engineers* 
Brig.  Gen.  G.  L.  GnxEspra, 

Chief  of  Enqineers^  U.  8.  A, 
(Through  the  £)ivision  Engineer.) 
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[Flnt  Indonement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  III.,  Jvly  30,  lOOS. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 
I  concur  in  the  opinion  and  recommendations  contained  in  the  last 
paragraph  of  this  letter. 

O.  H.  Ernst, 
Lieut.  Col.,  Corps  of  Engineers, 
Division  Engineer,  Northwest  Division. 

(Second  indonement] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

August  m,  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  EUvers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  reconmiendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 
^  s  F  A.  Mackenzie, 

Cdond,  Corps  of  Engineers. 

pliird  Indonement.] 

Office  Chief  of  Engineers,  U.  S.  Ar|it, 

Oct<ib€T  18, 1908. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  Board  of  Engineers  for  Rivers  and  Harbors  constituted  by 
Special  Orders,  No.  24,  current  series^  from  the  Headquarters,  Corps 
of  Engineers,  under  the  provisions  of  section  3  of  the  nver  and  harbor 
act  of  June  13,  1902,  has  examined  and  reviewed  the  within  report  of 
Mai.  J.  G.  Warren,  Corps  of  Engineers,  on  a  preliminary  examination 
of  Gladstone  Harbor,  ^lichigan,  with  a  view  to  obtaining  a  channel  18 
feet  in  depth.  This  examination  was  ordered  bv  the  river  and  harbor 
act  of  June  13, 1902. 

Major  Warren  considers  the  harbor  worthy  of  improvement  mnd 
recommends  a  survey  to  cost  ^>50.  His  views  and  recommendations 
are  concurred  in  by  the  division  engineer,  Lieut.  Col.  O.  H.  Ernst, 
Corps  of  Engineers. 

It  appears  from  the  report  that  the  commerce  of  the  harbor  is  faurge 
and  is  not  lov*al  in  its  character,  and  that  it  is  impeded  by  shoals  hav- 
ing 14  to  15  feet  on  them.  The  Board  coni>iders  that  tfie  amoant  of 
commerce  of  the  harbor  is  sufficient  to  ju.stify  the  improvement  indi- 
cated in  the  act,  if  it  can  be  etfected  at  a  reasonable  cost,  and  recom- 
mends that  a  survey,  with  e:?tiniate  of  cost,  he  made  by  the  district 
officer,  and  that  funds  be  allotted  for  the  purpose  as  recommended  by 
him.  Upon  receipt  of  the  data  obtained  by  the  survey  a  conclusion  ais 
to  the  worthiness  of  the  work  can  be  reached. 

For  the  Board: 

A.  Mackenzie, 
Colonel.  0*rps  of  Engineers^ 

iSenivr  Member  of  £oard. 
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[Fourth  Indonement] 

Office  Chief  of  Engineers,  U.  S.  Abmt, 

OcUiber  23,  1902. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Gladstone  Harbor, 
Michigan,  autnorized  oy  the  river  and  harbor  act  of  June  18,  1902. 

Inviting  attention  to  the  report  of  the  Board  of  En^neers  for 
Rivers  ana  Harbors  in  the  preceoing  indorsement,  I  recommend  that  a 
survey  of  the  locality  be  niade  as  proposed. 

G.  L.  Gillesfib, 
Brig.  Oen.,  Chief  of  Engineers^  U*  8.  Army. 

[Fifth  Indonement] 

War  Department, 

October  26,  1902. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

EuHU  Root, 

8ecr0iary  of  War. 


8uryet  of  oiadstone  harbor,  michigan. 

United  States  Engineer  Office, 

Mil/wavkee,  Wis, ,  July  2,  190S. 

Gknkral:  I  have  the  honor  to  submit  the  following  report  of  a 
Mirvi»y  and  estimate  of  cast  of  improvement  of  Gladstone  Harbor, 
Mirhigan,  with  a  view  to  obtaining  a  channel  18  feet  in  depth,  in  accord- 
ance with  re(]uiremonts  of  section  14,  river  and  harbor  act  approved 
JiHn»  13,  11>02,  together  with  a  map  of  the  survey. 

The  har))or  of  Gladstone  is  situated  on  the  western  shore  of  Little 
Ibiy  de  Noi|uette  at  the  northerlv  end  of  Ijake  Michigan,  and  about 
7^  milo^  north  of  f^*anaba,  Mich.  The  harbor  is  a  natural  one.  con- 
sisting of  an  indentation  of  the  bay,  and  is  so  protected  by  a  project- 
ing point  of  land  a8  to  be  completely  landlocked,  thus  affording  safe 
mooringH  for  vessels  at  all  times. 

While  the  main  channel  of  Little  Bay  de  Noquette  will  permit  the 
paaKage  of  the  deepest  draft  vessels  on  the  lakes,  being  from  24  to  42 
feet  in  depth,  that  portion  of  the  harbor  in  the  vicinity  of  the  ore  dock 
and  flour  warehouse  of  the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie 
R^lway  Comimnj^  is  obstructed  by  a  shoal  with  a  minimum  depth  of 
al)out  6  feet  on  it.  Another  shoal  to  the  northeastward  of  the  ore 
dock  forms  an  obstruction  to  vessels  approaching  the  ore  dock  from 
that  direction. 

These  two  shoals  and  the  area  proposed  to  be  dredged  are  shown  in 
red  on  the  ai^companying  map.  It  is  believed  that  if  the  areas  shown 
are  dredged  to  a  depth  of  21  feet  below  datum  the  movoments  of 
vessels  in  the  harbor  will  be  very  much  aided,  and  a  cause  of  frequent 
groundings  will  be  removed. 

While  tne  act  specifies  a  depth  of  18  feet,  it  is  understood  that  this 
should  be  the  actual  minimum  depth.  The  datum  to  which  the  sound- 
ings shown  on  map  are  n'ferrecl  is  a  plane  581.28  feet  above  mean 
tide  at  New  York  (^tv.  The  datum  plane  adopted  by  the  Lake  Survey 
on  the  recently  published  charts  of  harbors,  is  the  standard  low-water 
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'Litum.  which  U  578  fppt  shore  mfan  tide  at  New  York,  or  3.9*  ftet 
l>;low  the  plane  *>{  refi;r'ni-e  nf  tb^-  map  su'^-mittM  herewith.  It  is 
therefort  a—mii':'!  thai  th'-  depth  of  1>  feet  f-fm-oilied  in  the  act  is 
li'-Iow  lfiw-«-!it';r  datum,  wiii-h  would  be  about  il  feet  below  the  plane 
of  nftT'tif;  of  th'-  niiip. 

To  obtain  a  d'-pth  of  il  fe'^t  below  datum  ovpr  the  areas  .«ti"wn  in 
red  will  require  the  r":mova!  of  about  •J-^'W".'''  cubic  yards  of  muteriiil. 
ThU  iimteriiil  is  Wi'vcd  to  U-  mostly  -and  and  clay,  and  it  is  thoii^'hl 
it  can  }itr  dr'-dj^d  ataf-o^t  not  to  e.xceed  15  cmts  pr-r  cubic  yard.  Th>' 
rr--tiin;it'-d  o-t  of  iffijinvinjf  the^re  shrjal  area-  will  then  Iw — 

L-J-J/Zifi 'ijr.k  \ari='>['ir"!/i:..'.  at  15c-.-iit8 ».-{.<".. i 

C',nlii.^-<-ri' i'-c;  10  I-;r«*iit a:»> 

ToUl 3^,300 

The  princiiifil  comm'-rct-  of  ljlii'i-t<<ne  i«  in  cnunftiim  with  the  Min- 
nrraffoli-.  St.  Paul  and  Siiult  Ste,  Marie  Railway.  This  railway  com- 
ymny  ha^  built  extensive  wharves,  ore  dock-,  and  srrain  elevators  at 
tliii;  pluo,  and  durini;  tlirr  season  of  navifritinn  niainiuin-;  a  regular  line 
of  >t'-amers  plyin;^  iMrtwcf-n  Gladstone  and  Ijike  P-rie  ptjrt-^,  <Hber 
iini^Hirtant  indu-tne-  tocitl'-d  at  (ilad-tonearp  the  Cleveland  Cliffs  Iron 
Company  and  the  North«  ■— tern  Cooperage  and  Lumber  Company. 

The  eoinm'Tcc  of  Gliid-'tonp  is  mostly  with  Lake  Erie  ports,  and 
the  laijfe.«t  vcjifiels  on  the  (iiiai  I^akes  ai-o  cngafred  in  it.  The  local 
rornincne.  orifrinating  and  tenninutin<r  at  Glad.-itone.  i#  comparatively 
iMM{rriili<-ant.  The  great  bulk  of  the  commerce  orijrinates  elsewher*', 
and  simjily  {ja-^es  throii<;h  Gladstone,  where  it  is  tran-sferred  from 
cars  to  steamers,  and  vice  ver>a. 

The  harlwr  of  Glad-ttone  is  closed  by  ice  during  the  winter,  oaviga- 
tion  lieing  u-ually  sn-pcnded  aliont  the  firf>t  of  December  and  oot 
rtr-unicd  until  the  middle  of  April  or  first  of  May. 

The  arrivals  and  dejiartures  of  ves-cls  and  princi|>al  exports  and 
imptfrt-s  by  way  of  the  harbor  onlv,  ^  reported  by  Mr.  W.  SI.  Kellie. 
xiijX'rintendent  of  the  Minneapolis.  St.  Faut  and  8ault  Ste.  Marie 
Kailwav  Company's  docks  at  Gladstone,  for  the  calendar  year  eoding 
l)eeeml>cr  31,  1902,  are: 

ArrivalN  rJ  v(w«els IPO 

De|MrtureBo(  vetaela ,  SB 

Imnore tona..        9S,38!> 

Giwn hn^heh..  2,721.56S 

Floor barreb..  1.603,179 

inporfi. 

Ooal tern..  iM,8.it 

Wt faarrela..  31.ni;j 

"iMMinl  nuirduuwlitc tona..  -'>1, 507 

Thp  Iiarltor  of  Olud^rUine   i*  con^idctrd   worthv  of   the  proposed 
iniprovvuinnt,  which  Is  id  my  optnioo  ju&Ulied  by  the  needs  m  p 
aoa  prottpective  commerce. 

Very  reQ>eot(ully,  your  obedicnl  8er\'ant, 

J.  G.  Warbek, 
Mitjirr,  Ooipl  qf  .EaginMn. 
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[Flnt  indonement] 

Office  Division  Engineer,  Northwest  Division, 

(7ium/o,  lll.^  July  3,  190S. 

UospoctfuUy  forwarded  to  the  Chief  of  Enjjinoers. 
I  roiicur  in  the  opinion  that  the  harbor  of  drlad^tone  is  worthy  of 
improvement  to  the  extent  indicated  herein. 

O.  H.  Ernst, 
Colonel^  CorpH  of  f^ngtneers^ 
Division  Engineer^  Northwest  Division. 

[Second  IndMnement.] 

Office  Chief  of  Engineers,  U.  S.  Arbit, 

July  *,  190S. 

Rosportfnlly  referred  to  the  Ifeard  of  Engineers  for  Rivers  and  Har- 
Ijors  constituted  by  SiMH'ial  Ordei^s,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  11^02,  for  consideration  and  reeommendation. 

A.  Mackenzie, 
Acting  Chltf  of  Engineers. 

(Third  Indonement.] 

Board  of  Engineers  roR  Rivers  and  Harbors, 

Washington} ^  D.  C,  Augusts^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  lias  considered  the 
within  report  of  a  survey  of  Gladstone  Harbor,  Michigan,  ^^with  a 
view  to  obtaining  a  channel  eighteen  feet  in  depth,''  the  inaorsement 
of  the  division  engineer  thereon,  and  other  data  available. 

The  coiiimerco  of  this  port  for  1)^02  amount<^d  to  more  than  500,000 
tons.  The  estimated  cost  of  removing  the  shoals  which  inipede  ac(ress 
to  the  docks  is  the  comparatively  small  sum  of  I^S<i,300.  The  district 
officer  proposes  to  dretlge  these  shoals  to  the  depth  of  21  feet  l)eIow 
datum  in  order  that  there  may  be  as  much  as  18  feet  over  them  at  all 
times.  If  dredging  is  to  be  done  at  this  place,  the  Board  believes  it 
should  extend  to  21  feet  below  datum. 

Harbor  lines  have  not  been  established  at  this  harbor,  yet  it  is 
probable  that  a  considerable  part  of  the  dredging  proposed  within 
would  lie  on  the  shore  side  of  such  lines  should  they  be  established. 
Having  in  mind  the  legal  prohibition  against  dredj^ing  by  the  United 
States  on  the  shore  side  of  harlior  lines,  the  Ronrd  is  unable  to  recom- 
mend that  the  work  proposed  within  should  be  carried  out  in  its 
entirety.  The  establishment  of  harlior  lines  Ls  recommended.  The 
Board  is  of  opinion  that,  when  such  lines  have  been  established,  it 
will  be  desirable  for  the  United  States  to  improve  Gladstone  Harbor 
to  tbe  esrtent  of  doing  so  much  of  the  dredging  proposed  within  as 

yr  lie  on  the  channeTor  harbor  side  of  those  lines. 

For  tbe  Board: 

H.  F.  HoDOKs, 
Major^  Corps  of  Engini* rs^ 

Senior  Maimer  IVi:sefit. 
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bufplementart  report  on  suryet. 

United  States  Engineer  Office, 
Milwauke^^  Wis.^  Sejftemhei*  ^9^  190S, 

General:  I  have  the  honor  to  acknowledge  the  receipt  of  letter 
from  Office  of  the  Chief  of  Engineers,  United  Stjites  Army,  dated 
September  23, 1903,  reauesting  further  estimates  of  co.st  of  dredging  at 
(jlmistone  Harbor,  Mieiiigan. 

The  estimate  of  cost  of  dredging  over  that  portion  of  the  area  pro- 
posed in  my  reix)rt  of  July  2,  1903,  as  falls  without  a  line  drawn  per- 
pendicular to  tne  axis  of  the  ore  dock  through  its  outer  end,  is — 

85,000  cubic  yards,  at  15  cents $12,750 

Ck>ntingencie8,  superintendence,  etc 1, 250 

Total 14,000 

It  is  impossible  to  furnish  at  this  time  any 'accurate  or  reliable 
estimate  of  the  cost  of  maintaining  the  depth  required,  as  no  dredging 
has  ever  been  done  at  this  harlK>r  by  tlie  United  States,  and  there  is 
no  information  available  on  which  to  base  such  an  estimate. 

It  is  b(»lieved,  however,  that  the  cost  of  maintenance  would  be  very 
small,  and  probably  no  further  dredging  would  have  to  be  done  for 
some  years.     It  is  further  believed  that  m  no  event  would  the  cost  of 
dredging  for  maintenance  exceed  10  per  cent,  or  $1,400  per  annum. 
Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  Corps  of  Enghieera. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Enqmeers^  U.  S.  A* 
(Through  the  Division  Engineer.) 

[Pint  indonement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago,  III.,  September  SO ^  1903. 

UesiK'ctf uUy  forwarded  to  the  Chief  of  Engineers. 

O.  H.  Ernot, 
Colonel,  Corps  of  Engineers^ 
D!v  'ft/on  Engineer,  Northwest  Divunan. 


J  J  20. 

PRELIMINARY  EXAMINATION  AND  SURVEY  OF  MANISTIQUE  HARBOR, 

MICIlUiAN. 

[Printed  In  liouie  Doc  No.  429,  Fifty-eighth  ConRTev.  second  mmIod.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  January  IS,  190^. 

Sir:  1  have  the  honor  to  submit  herewith  reports,  dated  July  150, 
1902,  and  September  24,  1U03,  and  reports  supplementary  thereto,  by 


t|,: 
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preuminary  examination  of  mani8tique  harbor,  michigan. 

United  States  Engineer  Office, 

Milwaukee,  Win.,  July  30,  1902. 

General:  I  havo  the  honor  to  submit  the  following  report  upon  a 
preliniinarv  oxaniiiiation  made  at  Manisti(|uo  Ilarbor,  Michigan,  in 
compliance  with  instructions  contained  in  letter  from  Office  of  the 
Chief  of  Engineers,  Tnitcnl  States  Army,  dated  June  23,  1902,  and 
to  tH)mplv  with  an  it^^m  in  section  14,  of  ai^t  approved  June  13,  1902, 
and  whicK  reads  as  follows :  ''  Manisticiue  Ilaroor." 

The  harl>or  of  Manistique  is  situated  on  the  north  shore  of  Lake 
Michigan  and  at  the  mouth  of  the  Manistique  River.  The  original 
depth  at  the  mouth  of  the  river  was  8  feet.  The  Chicago  Lumbering 
Companv  constructed  two  parallel  slab  piers,  each  about  1,600  feet 
long  and  350  feet  apart,  and  dredged  a  channel  l>etween  them  to  a  depth 
of  11  feet  iKjfore  any  appropriation  had  been  made  by  the  Govern- 
ment 

In  May,  1873,  a  detailed  survey  of  and  report  on  this  harbor  was 
made  under  the  direction  of  Mai.  D.  C.  Houston,  Corps  of  Engineers, 
U,  S.  Army.  (See  Keiwrt  of  (liief  of  Engineers,  1S7{},  p.  254.)  The 
estimated  (»ost  of  the  proposed  improvement  was  J>290,000,  and  the 
conclusion  derived  from  the  survey  was,  '^ there  are  no  facts  tending 
to  show  that  the  general  commerce  of  the  country  will  be  benefited  by 
the  impn)vement  of  this  harbor."' 

In  Noveml>er,  1879,  another  examination  was  made  of  this  harbor 
and  report  submitted  under  date  of  I)eceml)er  20,  1879  (see  Report  of 
Chief  of  Engineers,  1880,  p.  1931),  in  which  a  small  amount  of  dredg- 
ing to  be  done  by  the  Tnited  Stjites  was  n»commended. 

The  original  i)roject  for  the  improvement  of  this  harbor  was  adopted 
in  1880,  and  provided  for  drinlging  a  channel  lietween  the  piers 
mlready  constructed  by  private  jmrties,  the  (*hannel  to  be  150  feet 
wide  and  13  feet  deep  Im»Iow  the  pres^Mit  datum,  i.  e.,  3.06  feet  l>elow 
high  water  of  1838,  or  581.28  fe<»t  alH)ve  mean  sea  level,  at  an  esti- 
mated cost  of  ♦(),<M)f).  For  th(»  purpose  of  carrying  out  this  project, 
appropriations  were  made  as  follows: 

Act  of— 

June  14,  1H80 $6,000 

March  3,  1881 1,000 

Total 6,000 

No  other  appropriations  have  ever  been  made  for  the  improvement 
of  this  harbor  oy  the  United  States. 

In  Octol)er,  1880,  a  survey  of  the  harbor  showecl  that  the  direction 
of  the  piers  lay  across  the  natural  channel,  and  directly  toward  a  reef 
having  onlv  alnrnt  10  feet  of  wat4»r  over  it.  The  company  which  had 
built  the  piers,  and  had  also  the  contnu^t  for  dredging,  found  it  neces- 
sary at  this  time  to  renew  al)out  330  feet  of  the  west  pier  which  had 
been  wtished  away.  The  superintendent  of  the  company  was  notified 
bv  the  officer  in  charjje,  Aiaj.  II.  M.  Rolwrt,  Corps  of  Engineers, 
U.  S.  Army,  that  the  direction  of  the  piers  would  have  to  be  cnanged. 
Tlie  (*ompany  declined  to  comply  with  this  demand,  and  their  contract 
was  annulled. 

Since  then  there  has  Ihhmi  no  dredging  done  at  this  harbor  by  the 
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[Thinl  indorsement.] 

Offick  Chief  of  Engineers,  U.  S. 

October  16^  1902. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  Hoard  of  EiijjfiiHMM-s  for  Rivers  and  Harbors,  constituted  by 
Spec^ial  OnhM-s,  No.  24,  lI(»ad([uartors,  Corps  of  En^neers.^  current 
series,  ui»der  provisions  of  section  8  of  the  river  and  barbor  act  of 
June  l»^,  U>0:i,  has  examined  and  reviewed  the  within  report  of  Maj. 
J.  (i.  Warren,  Corps  of  Knjjfineers,  on  a  prelinmry  examination  of 
Manistique  Harl)or,  Mielii^an.  This  examination  was  ordered  by  the 
river  and  harbor  act  of  »Iune  IH,  1902. 

Major  Warren  considers  the  localitv  worthy  of  improvement,  and 
reconunends  a  survey  to  cost  $750.  llis  views  and  recommendatioDS 
are  concurred  in  by  the  division  engineer,  Col.  O.  H.  Ernst,  Corps  of 
Engineers. 

It  appears  from  the  n^port  that  the  entrance  to  this  barbor  lies 
between  piers  constnu^ted  by  private  parties,  that  the  United  States 
has  expended  J|5t>,(X)0  in  dredging  between  those  piers,  and  that  the 
piers  are  wrongly  locjiti^d  witli  respect  to  the  natural  entranc*e. chan- 
nel. The  company  which  had  built  them  having  declined  to  change 
the  direction  of  its  piei's,  no  further  dredging  has  been  done  by  the 
United  States. 

The  commerce  of  the  harbor  has  increased  greatly  of  late,  local 
industries  of  importance  having  arisen  and  a  car-ferry  line  having 
been  established  between  Manisti(iue  and  Frankfort. 

The  Board  considers  that  the  connnercial  importance  of  the  harbor 
is  suflScient  to  justify  such  improvement  as  can  be  made  at  a  reason- 
able cost,  and  re(*ommends  that  a  survey  with  plan  and  estimate  of 
cost  of  the  proposed  improvement  be  made  by  the  district  officer,  and 
that  funds  be  allotted  for  this  purpose  tis  requested  by  him. 

A.  Mackenzie, 

Colo7ieI^  Oorpa  (^  Engineers^ 

Senior  Mefiiiber  of  Bocerd. 

[Fonrth  IndorHoment.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

October  SS,  190S. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Manistique  Harbor, 
Michigan,  authorized  by  the  river  and  harbor  act  of  June  13,  1902. 

Inviting  att(»ntion  t<)  the  report  of  the  Board  of  Engineers  of  Riv- 
ers and  Ilarbors,  in  tlie  preceding  indorsement,  I  recommend  that  a 
survey  of  the  locality  be  made  as  proposed. 

G.    L.    GlLLF^PIE, 

Iiri<j.  Gen.^  Chief  of  Engineers  ^  U.  S.  Army. 

[Firth  indorsement] 

War  Department, 

October  ^5,  1902. 

Approved  as  recommended  bv  the  Chief  of  Engineers. 

E.  Root, 
Secretary  iff  War. 


APPKNDIX   J  J BEPORT   OF   MAJOR   WARREN.  2875 

IRlxth  indonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wmhhigton,  October  ^,  190S. 

Rospectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
llarlK)rs  with  report  of  survey  as  recommended. 
Hy  i*ommand  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major ^  (Jorjm  of  En^meern, 

[Seventh  indonement.] 

Board  of  Engineers  for  Riyers  and  Harbors, 

WanhljigUm,  IK  C,  (Htthcr  29,  190S. 

1.  Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

2.  The  Ikmrd  of  Engineers  for  Rivers  and  Harbors  has  considered 
the  accompanying  report  of  the  district  officer,  dated  September  24, 
1908,  uj)on  a  survey  and  estimate  of  cost  of  improving  Manistique  Har- 
l)or.  Michigan,  and  the  indorsement  of  the  division  engineer  thereon. 
On  June  2(),  1903^  a  committee  of  the  Board  made  a  personal  inspec- 
tion of  th<»  harbor  and  vicinity.  * 

H.  In  third  indorsement  hereon  the  Board  stated  that  it  considers 
the  commercial  importance  of  this  harlwr  sufficient  to  justify  such 
improvement  as  can  be  made  at  a  reasonable  cost. 

4.  The  estimated  cost  of  the  project  proposed  by  the  district  officer 
is  JW92,(KH),  and  there  appears  to  the  Board  no  technical  objection  to 
this  plan.  In  the  opinion  of  the  lk>ard,  however,  the  prescMit  and 
reasonably  prospective  commerce  of  this  port  is  not  sufficient  to  war- 
rant the  expencliture  bv  the  United  States  of  so  large  a  sum.  The 
importance  of  the  harllwr  is,  however,  increasing,  and  the  Ik)ard 
Ijefieves  it  to  l)e  worthy  of  improvement  by  the  (teneral  Government 
to  a  limited  extent. 

5.  The  IVmrd  therefore  recommends  that  the  district  officer  be 
directed  to  modify  his  project  and  estimate  of  cost  to  include  only  the 
following: 

(//)  The  construction  of  the  east  pier  between  its  present  end  and 
the  breakwater; 

(h)  The  renewal  of  the  superstructure  of  the  breakwater  with  con- 
crete; 

(<•)  The  extension  of  the  breakwater  towaixl  the  L  marked  in  blue 
pencil  '' A^'  as  far  as  deemed  expedient,  having  in  mind  the  omission 
of  all  pier  construction  proposed  by  the  district  officer  on  the  west 
sido  of  the  harl)or;  and 

(d)  So  much  of  the  dredging  proposed  by  the  district  officer  as  lies 
outside  of  the  17-foot  i^ontour  on  tne  west  side  of  the  liarlH>r  mouth. 

It  is  estimated  l)y  the  Ikmrd  that  the  work  suggested  by  it  will 
materially  improve  the  harbor  at  a  cost  of  about  $160,<KK). 

For  the  Board: 

Chas.  J.  Allen, 

Lieut.  CoL^  Corps  of  FJngineerM^ 

Senior  Meniocr  oj  tlie  liiKinL 
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[Eighth  indonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wa^hiagton^  Nov/i^thher  16^  1903. 

Respectfully  returned  to  Major  Warren,  inviting  attention  to  the 
rejK^rt  of  tlio  Board  of  Engineers  for  Rivers  and  Harbors,  in  the  pro- 
ceding  indorsement,  and  with  request  that  he  prepare  and  submit  the 
modified  project  and  (\stimato  outlined  ))v  the  lioard  in  pai'agraph  5 

of  its  report. 

«  '      »  »  »  »  *  • 

By  order  of  the  Acting  Chief  of  Engineers: 

H.   F.  H0D0E8« 

Majoi\  CorpH  of  Engineers. 

[Ninth  indoracment.] 

United  States  Engineer  Office, 
MilwauJ(€e^  lf7^<.,  Noveinhei'  ]9^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  the  necessary  record  having  been  made. 

The  estimate  under  the  modifiecT  project,  as  called  for  in  *  *  * 
the  pi^cceding  indorsement,  will  be  prepared  and  submitted  at  an  early 
date. 

J.  G.  Warren, 
Major ^  C(n*ps  of  Engineers. 

[Tenth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Nmjemher  28^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  modified  plan  and  estimate  as  recommended. 
By  connnand  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Maj<n\  Corps  of  Engineers. 

[Eleventh  indoniement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  I).  (\^  Deceinhei*  o^  1903. 

1.  Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

2.  The  Board  has  carefully  reconsidered  the  project  and  estimate  of 
the  district  officer,  and  the  modified  project  suggested  by  the  Board  in 
seventh  indorsement  hereon. 

8.  After  mature  deliberation  the  Board  remains  of  opinion  that  the 
sum  proposed  to  be  expended  by  the  district  officer — to  wit,  lM92,0<X> — 
is  in  excess  of  the  expenditure  that  seems  advisable  when  compared 
with  the  prospective  benefits  to  commerce.  On  the  other  hand,  further 
study  shows  that  the  plan  suggested  in  the  seventh  indorsement  is 
faulty  in  providing  no  west  pier  to  intercept  sand,  which,  moved  along 
the  beach  W  westerly  winds,  would  be  held  by  the  proposed  east  pier 
^rtthin  the  umits  of  the  area  proposed  to  be  dredgea. 
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4.  In  view  of  the  facts  heretofore  recited,  believing  that  the  com- 
merce involved  will  ex^rience  advantages  commensuiute  with  the 
cost,  the  Board  is  of  opinion  that  a  project  should  be  adopted  to  include 
onlv  the  following  items  of  work  recommended  by  the  district  officer 
in  his  report  of  September  24,  1903,  on  the  survey  of  Manistique 
IIarl)or,  Michigan,  viz: 

(a)  On  the  east  side  of  the  harbor  mouth,  the  pier  connecting  the 
bhorc  with  the  old  breakwater;  the  renewal  of  the  superstructure  of 
the  latter  with  concrete,  and  its  extension  westwardly  to  the  point  of 
l)eginning  of  the  proposed  lake  ami,  marked  A  on  map  of  the  survey. 

(h)  On  the  west  side  of  the  harbor  mouth,  the  construction  of  so 
much  of  the  proposed  pier  as  lies  between  the  shore  and  the  17-foot 
contour  of  the  laRC. 

(f)  The  dredging  proposed,  except  over  the  area  lying  inside  the 
present  17-foot  contour  on  the  west  side  of  the  entrance. 

5.  It  appears  that  the  work  a}K)vo  desc*ribed  will  cost  not  to  exceed 
♦250,000,  out  it  is  recommended  that  the  district  officer  be  requested 
to  prepare  a  final  estimate. 

H.  It  is  not  believed  that  the  cost  of  maintenance  will  exceed  1^5,000 
per  annum. 
For  the  Board: 

A.  M.  MnxER, 
LuuL  Col. ,  Corps  of  KmjineerH^ 

Senior  Member  PreacnL 

[Twelfth  Imloncmcnt.] 

War  Department, 
Office  of  the  Chief  of  Enuineers, 

Was/n'nfjton^  Dtceinher  0^  1003. 

Respectfully  returned  to  Major  Warren,  requesting  early  return  of 
this  paper  with  the  estimate  referred  to  in  paragraph  6  of  the  preced- 
ing inoorsement. 
By  command  of  Brig.  Uen.  Gillespie. 

W.  V.  JuDSOii, 
Captain^  Corps  of  Engineers, 

[Thirteenth  indorK>ment.] 

UNFTEp  States  Engineer  Office, 

MihiHinket\  Tf7«,,  December  H^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army, 
with  the  estimate  inclosed  as  directed  in  the  preceding  indoi-sement. 

J.  G.  Warren, 
Major ^  Corps  of  Engineers. 

[Fourteenth  indonement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 
Washingtrm^  Ihceinher  21;  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Hftrbors  with  final  estimate  as  recommended. 
By  oonimand  of  Brig.  Gen.  Gillespie. 

H.  F.  Hodges, 
Major y  Corps  of  Engineers. 
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^nuUialiy  built  out  into  the  channel,  until  at  the  present  time  the  dis- 
tance l>etween  piers  at  entrance  is  about  250  feet. 

In  May,  1878,  a  detailed  survey  of  this  harbor  was  made  under  the 
direction  of  AIa|.  D.  C.  Houston,  Corps  of  Engineers,  U.  S.  Army, 
and  rei)ort  submitted  (see  Report  of  Chief  of  Engineers,  1873,  p.  254). 
Theostimate<l  cost  of  the  proposed  improvement  was^2yo,<MM.),  and  the 
c*on(*lusion  derived  from  the  survey  was,  *•  there  are  no  facts  tending 
to  show  that  the  general  commerce  of  the  country  will  be  benefited  by 
the  improvement  of  this  harlK)r." 

No  further  action  looking  toward  the  improvement  of  this  harl)or 
by  the  United  States  was  taken  until  November,  187J>,  when  an  exami- 
nation was  made  under  the  direction  of  Maj.  Henry  M.  Robert,  Corps 
of  Engineers,  U.  S.  Armv,  and  report  submitted  imder  date  of  Decem- 
ber 20, 1S79  (see  Report  of  Chief  of  Engineers,  1880,  p.  1931),  in  which 
a  small  amount  of  dredging  was  recommended  to  be  done  by  the  United 
States. 

The  original  project  for  the  improvement  of  this  harl>or  was  adopted 
in  1880,  and  provined  for  dredging  a  channel  Iwtween  the  piers  built 
b}^  the  Chicago  Lumbering  Company,  the  channel  to  Iw  l.V)  feet  wide 
and  13  feet  deep  below  the  present  dutum  plane,  which  is  581.28  feet 
al)ove  mean  tide  at  New  Yorlc  City;  the  estimated  cost  of  this  improve- 
ment was  3K>,(KM).  For  tho  purpose  of  carrying  out  this  project,  appro- 
priations were  made  as  follows: 

Act  of— 

Juno  14,  1H80 $5,000 

Man^ha,  1S81 1,000 

Total 6,000 

No  other  appropriations  have  ever  been  made  for  the  improvement 
of  this  harbor  by  the  United  States. 

In  ()ctol)er,  1880,  a  survey  of  tho  harl)or  showed  that  the  direction 
of  the  piers  lay  across  the  natural  channel,  and  directly  toward  a  reef 
having  only  alK)ut  lo  feet  of  water  over  it.  The  Chicago  Lumbering 
Comimny,  which  had  the  contract  for  dredging,  found  it  necessary  at 
this  time  to  rebuild  al)out  350  feet  of  the  west  pier,  which  had  been 
wasluul  awav. 

The  officer  in  charge,  Maj.  Henry  M.  Rol)ert,  Corps  of  Engineers, 
U.  S.  Army,  strongly  advised  the  Chicago  Luml)ering  Company  to 
change  the  direction  of  the  piers  so  as  to  conform  with  the  natural 
channel,  and  stated  at  the  siuiie  time  that  unless  the  direction  of  the 
piers  was  changed  he  should  recommend  that  there  l)e  no  further 
exix»nditures  bv  the  United  States  for  the  improvement  of  the  harbor. 
The  comi)any  ae<*lined  to  build  the  piers  as  recommended  and  their 
dredging  contract  was  canceled. 

Since  then  there  has  U^en  no  dredging  done  at  this  harbor  bv  the 
United  States,  and  the  harlH)r  was  dropjKKl  from  the  list  of  duties  of 
the  officer  in  charge  of  this  district,  by  authority  of  the  Chief  of 
Engineers,  in  letter  dated  January  2,  1806,  and  tinal  report  made  in 
monthly  report  for  February,  1896,  at  which  time  there  was  an  unex- 
pended* )mlanc*c  of  ♦2,<H4.i)r).* 

The  correspondence  relating  to  the  change  in  direction  of  the  piers, 
and  subsequent  annulment  of  contract  and  suspension  of  work  by  the 
United  States,  is  published  in  Re{K>rt  of  Chief  of  Engineers,  1881,  page 
2055,  ct  seq.,  and  1882,  page  2118. 
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Siuce  the  repori>  of  1S73  aud  1jS7i».  and  the  .suspension  of  openxkifr 
by  the  United  Stat<  s.  then*  have  l»een  developments  that  have  greith 
inrrea-sed  the  O'linnjen-ial  importaniM*  of  this  narl^Kir.  While  iLeCt 
caj,''o  Luniht-rin;^  Coniiiany  and  a^-.^o^iated  companies  i.'ontiziue  Ui  betbr 
hirgest  .shipiH-r??.  other  ini|N>rtant  indu>tries  have  Taeen  located  tf 
Manistiqiie.  aiuon^*-  which  are  the  Maiii^tit|iie  Iron  Conipmny.  haru^ 
at  the  prevnt  time  an  output  of  aJxmt  ■i'^jNy*  tons  per  annum:  tite 
Burrelf  (.'hemi«"il  (.'onipany.  and  the  White  Mari»le  JLioie  CV»mpdUiv. 

In  addition  to  thi"»e  indu-^trii-s.  and  of  far  more  imjK^rtam'e  to' lb? 
jreneral  ronmi^ne  of  the  ruuntrv.  i:?  the  e*itahli«»hment  of  a  car-fern 
lino  iH'twef-n  Mani>ti»|ue  and  P*ninkfort.  Mich.,  bv  the  Ann  Arbor 
Kailnjad  Com]xiny.  whii.h  fornix  a  new  transportation  line  bet  wen 
theea>t  and  we-t.  It  is  alr-»  reiK»rt4.Hl  that  within  a  short  time  another 
car-ferry  line  will  U,-  opened.  rnd<*r  dale  of  September  11.  1J*(«3,  Mr. 
Kichard  K.  Metheany.  president  of  the  Manistique.  ^larquette  tad 
Northern  Railroad  Comiismy.  writf>  a>  follows: 

Thi«  i.-«^-m[iarjy  will  witJiin  :w..  w»-«-ks  j»iit  on  a  lan^e  car  ferryhr^i  to  ofwntF 
l^iftwf^n  Mani-ii«jiK'arj'!  N-'rirjj-"n.  Mi«l»..  a:i*l  ii  i.-?  i-xi^ii-tt^l  that  wt-  ^haH  makett 
Ifast  one  r^'un'l  triji  N'tw^^n  itfr^f  i-trt.-?  ^wry  tlay  in  the  vear. 

The  Ixtf^it  i«  aU''it  4")  iV.-t  I'fW^  '.iver  ail  an<l  •Iraws  un<it.-r  full  i^arpi  of  car«aUni 
14  feet  forwanl  ao'l  lol  aft. 

In  addition  to  these  r-ar-ferry  line.-,  the  Goodrich  Transportation 
Comfmny  and  the  Hart  Line  maintain  re^ilar  lines  of  steamers,  ^11- 
in^  in  at  Mani??tiqur  durinjr  the  st-ason  (»f  navigation,  steamers  of  the 
tii>t-namf'd  line  rallin;.''  weekly  and  those  of  tne  other  line  three  or 
four  tinu"*  eaih  w».*ek. 

The  harUjr  of  Manistiijut*  i>  seldom  or  never  icebound  to  such  an 
extent  as  to  prevent  the  oix-i-ation  <»f  car  ferries.  The  Ann  Arbor 
liailrrrad  Comfjany  have  oix?rated  their  ferry  to  Manistique  for  sevenJ 
winters  without  .-•-riou-  trouMe  from  ice.  and  it  ij?  the  only  harhor  to 
which  their  ferry  line-r  extend,  north  of  Kewauuee.  Wis.,  that  is  open 
durincf  the  entire  year.  The  only  complaints  made  are  of  insuffiaent 
df-nth  of  channel. 

Mani^-tiqne  i-  the  r^mihern  terminus  of  the  Manistique,  Marquette 
and  Northern  Iliiilrrxid.  which  fxtends  northward,  connecting  with  the 
I>uliitli.  Snith  >hon'  anrl  Atlantit*  Railway  at  Shinifleton,  I^Lch.  It  is 
al^o  a  station  on  the  MirinMa|Kdis.  :!>t.  Paul  ana  Sault  Ste.  Alarie 
Railway,  and  is  thereby  in  direct  rail  commimication  with  9L  PklI, 
MinncufKjli^.  an'^l  the  Northwest. 

The  commercial  statist  if-  for  Manistique  for  the  calendar  year  ending 
Decem>M-r:U.  r.*<»i',  a^  furnished  by  Mr.  E.  W.  Miller,  depiity  collector 
of  customs,  are  as  follows: 


Entered.  Cl<«rvd. 


Sti-Am IM  .  l^'» 


Sail 

Totai 


IS  1» 


I 


Lumbor feet  B.  M..  75,910,000 

Lath,  pukei.s  ami  Hhiii^k* pieces..  14,0a0,000 

Pigiron ton*..  3,380 

Cufiof  freight 2,71S 
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Principal  imports. 

Coal tons..  1,960 

Omw  of  freight 2,303 

The  foregoing  statistics  are  necessarily  incomplete,  for  the  reason 
that  vessels  clearing  from  and  to  other  ports  ana  calling  in  at  Manis- 
tioue  are  not  required  to  report  at  the  custom-house. 

It  will  be  noted  from  the  foregoing  statistics  that  the  principal 
exports  are  lumber  and  other  forest  products  and  freight  cars  trans- 
ported b}'  the  car  ferries,  and  that  the  only  imports  of  importance  are 
cars  of  freight.  Lumber  and  other  forest  proaucts  ai*e  usually  carried 
in  vessels  of  comparatively  light  draft;  lurthermore,  the  supply  of 
standing  timl>er  tributary  to  Manistique  is  rapidly  being  reauced. 
The  exports  of  lumber  are  becoming  less  each  year,  and  it  will  be  only 
a  matter  of  a  few  years  until  they  Income  unimportant. 

But  the  ferrving  of  entire  freight  trains  across  the  lake  without 
breaking  bulk  is  rapidly  increasing  in  importance  and  will  probably 
continue  to  increase  with  the  building  up  of  the  Northwest,  with 
which,  as  before  stated,  Manistinue  is  in  airect  rail  communication. 
It  is  not  probable  that  there  will  be  a  very  material  increase  in  the 
local  commerce  of  Manistiaue  in  the  near  future;  but  the  general  com- 
merce passing  through  Manistique  will  probabl}^  become  of  more 
importance  each  year. 

The  harbor  of  Manistique  has  been  treated  by  the  Chicago  Lumber- 
ing Company  as  private  property,  all  the  improvemente,  with  the 
exception  of  the  small  amount  of  dredging  done  by  the  United  States, 
having"  been  made  by  them.  In  a  letter  to  the  Chief  of  Engineers, 
dated  July  26,  1881  (see  Report  of  Chief  of  Engineers,  1882,  p.  2118), 
Maj.  Henry  M.  Robert,  Corps  of  Engineers,  U.  S.  Army,  sa3's: 

The  (iisetiSBion  arising  out  of  the  break  in  the  pier  caused  by  the  etorni  in  October, 
ISSO,  in  my  opinion  shows  that  the  coinpanv  denires  to  retain  thin  as  a  close  harbor 
and  will  do  nothing  which  will  give  the  public  any  further  right  therein. 

In  view  of  this,  the  following  letter  was  sent  to  the  Chicago  Lum- 
bering Company: 

MiLWAUKKB,  Wis.,  September  P,  190S. 

Dear  Sirs:  I  am  preparing  a  report  on  Manistique  Harbor,  Michigan,  and  desire 
therein  to  set  forth  all  available  information  regaraing  the  present  and  prospective 
commence  of  this  harl)or.  I  shall  therefore  be  pleased  to  receive  from  you  at  your 
eariy  (convenience  such  information  relating  to  tnis  subject  as  you  can  ^ve. 

It  it<  understo(Kl  that  the  sli|)S  which  fonn  the  interior  harlx>r  of  Manistique  belong 
to  yon.     It  is  desired  to  know  whether  any  or  all  of  them  would  be  available  for 

Surptnes  of  general  commerce,  and  if  so,  when  they  would  be  available  and  for  what 
ratt  of  vessels. 

Very  respectfully,  J.  G.  Warren, 

Major^  i\frps  of  Engineers, 
Chicago  Li'mbering  Company, 

Manittiquey  Mich, 

No  reply  has  bi»en  received  to  this  letter,  and  it  is  not  known 
whether  or  not  the  slijw  mentioned,  and  which  are  shown  on  map 
accompanying  this  report,  would  })e  available  for  purposes  of  general 
commerce. 

As  stated  before,  it  is  expected  that  within  a  short  time  another 
large  car-ferrj'  steamer  will  oe  calling  in  at  Manistiaue,  the  maximum 
draft  of  this  steamer  being  15^  feet.  This  will  prooablv  be  the  max- 
imum draft  requii*ed  for  some  years  to  come,  nut  as  the  i^r  ferries 
have  been  and  probably  will  continue  to  be  operated  during  the  winter 
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seaHon,  when  the  water  is  often  from  2  to  2i  feet  below  Hatnm,  the 
depth  in  the  entrance  channel,  to  safelv  permit  the  car-ferry  steamers 
to  enter  at  any  time,  should  be  not  fess  than  19  feet  below  datum. 
The  act  authorizing  the  survey  specifies  no  definite  depth  to  be 
obtained.  In  the  estimate  whicn  follows  a  depth  of  19  feet  below 
datum  plane,  said  plane  beine  581.28  feet  above  mean  tide  at  New 
York  City,  is  assumed  as  the  depth  to  be  obtained. 

The  sur\'ey  developed  the  fact  that  solid  rock  underlies  the  outer 
harlx»r  at  variable  depths,  in  some  places  being  bare  and  in  other  places 
being  covered  with  sand,  sawdust,  and  clay.  Numerous  borings  were 
taken  where  other  materials  overlie  the  rock,  and  the  ^neral  surface 
of  the  rock  obtained  with  sufficient  a(*curacy  to  determine  the  location 
of  the  most  economical  and  practicable  channel. 

On  the  map  accompanying  this  repoil  are  shown  the  boundary  lines 
of  the  proposed  channel  andthe  location  of  the  piers  necessary'  to  pro- 
tect the  channel.  The  general  location  and  direction  of  the  proposed 
fuers  confonn  very  closely  to  what  was  proposed  by  Maj.  Henry  M. 
lobert,  Corps  of  'Engineers,  U.  S.  Army.  (See  map  facing  p.  2054, 
Report  of  Chief  of  Engineers,  1881.)  The  channel  between  these 
piers  is  practically  the  same  as  the  one  now  used,  and  it  can  be  deep- 
ened to  19  feet  below  datum  without  encountering  solid  rock. 

The  breakwater  shown  on  map,  about  opposite  the  present  harbor 
entrance,  was  built  about  seventeen  years  ago  by  the  Chicago  Lumber- 
ing Company,  and  consists  of  fourteen  cribs  each  26  feet  wide  and  30  feet 
long,  filled  with  stone  and  decked.  The  superstructure,  which  extends 
to  a  height  of  al)out  8  feet  above  datum,  is  in  fair  condition,  but  will 
hav(»  to  be  renewed  in  the  near  future.  It  is  then  proposed  to  rebuild 
it  with  concrete.  It  is  proposed  to  utilize  this  breakwater  by  connect- 
ing it  with  the  end  of  the  existing  east  pier,  and  also  with  the  proposed 
new  east  pier,  thus  forming  a  basin,  which  would  tend  to  still  the  water 
during  storms,  and  also  anord  a  turning  basin. 

The  pier  extensions  are  to  consist  of  timber  cribs,  20  and  24  feet 
wide,  and  provided  with  permanent  concrete  superstructures.  The 
distance  1x3 1 ween  piers  at  the  outer  end  is  to  be  300  feet.  Owinff  to 
the  rock  bottom,  it  will  be  impossible  to  drive  foundation  piles.  The 
cri})s  are  therefore  to  be  placed  on  a  foundation  of  stone,  a  trench 
being  dredged  to  the  solid  rock  Ijefore  building  this  foundation.  The 
east  pier  is  to  extend  af)out  2()0  feet  })eyond  the  west  pier,  so  as  to 
protect  the  entrance  from  seas  from  a  southeasterly  direction.  The 
west  pier  is  to  extend  to  the  19-foot  contour.  It  will  be  necessary 
to  remove  a))out  650  feet  from  the  outer  end  of  the  present  west 
pier,  and  also  to  excavate  a  portion  of  the  land  belonging  to  the  Man- 
istique,  Marquette  and  Nortnern  Railroad  Company  and  other  parties, 
as  is  indicated  on  the  map.  The  land  requirea  should  be  transferrea 
to  the  United  States  witnout  expense  before  the  proposed  improve- 
ment is  commenced.  The  Chicago  Lumbering  Company  shouJd  also 
release  all  claim  it  may  have  to  the  breakwater,  in  favor  of  the  United 
States. 

The  propK)sed  channel  is  to  be  200  feet  wide  and  19  feet  deep,  and 
the  basin  is  to  be  dredged  to  the  same  depth,  so  far  as  ma}^  be  possible 
without  encountering  solid  rock.  The  depth  of  19  feet  is  to  be  carried 
Ix^tweon  the  present  piei's  for  a  distance  of  1,000  to  1,200  feet  from 
their  outer  ends,  at  wnich  distance  solid  rock  is  encountered  at  a  depth 
less  than  19  feet.    The  plan  of  improvement  herewith  submitted  does 
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not  contemplate  any  rock  removal.  But  the  piers  are  to  be  so  built 
that,  ahoula  it  become  necessary  or  desirable  in  the  future  to  increase 
the  depth  to  'il  feet,  the  additional  depth  can  be  obtained  without 
having  to  rebuild  thcni. 

The  material  to  be  dredged  is  believed  to  be  mostly  sand  mixed  with 
sawdust.  For  many  years  it  was  the  practice  of  the  Chicago  Lumber- 
ing Company  to  discharge  the  sawdust  from  their  mills  directly  into 
the  river.  Much  shoaling  was  caused  thereby,  as  well  as  a  rapid 
advance  of  the  shore  line.  This  practice,  which  was  the  subject  of  a 
correspondence  between  Maj.  Henry  M.  Kobcrt,  Corps  of  Engineers, 
U.  8.  Army,  and  the  officers  of  the  company  (see  Report  of  Chief  of 
Engineers,  1881,  p.  2056),  has  now  been  discontinued,  and  at  thepresent 
time  the  sawdust  with  other  mill  refuse  is  disposed  of  by  burnmg. 

The  following  is  an  estimate  of  the  cost  oi  obtaining  a  channel  X9 
feet  deep  below  aforesaid-established  datum  plane,  and  is  based  upon 
existing  prices  of  materials  and  labor.  Concrete  superstructures, 
extendmg  from  a  plane  8  feet  below  datum  to  a  phinc  5  feet  above 
datum,  are  provided  for  in  all  cases. 

600  lineu  feet  pier,  16  by  23  feet,  at  (50 930,000 

400  linear  feet  pier,  20  liy  22)  feel,  »t  |H1 32, 400 

1,300  Uiiear  feet  pier,  24  by  22)  feet,  at  $92 110,600 

23,660  tone  stone,  fouDdation  and  riprap,  at  tl 22, 6fiO 

Total  lor  wert  pier $204, 660 

30O  linear  feet  pi.T,  I'd  hv  Uj  f«-t,«t»2 18,600 

200  linear  feet  put,  ■-■()  I.V  Hil  f,.|.t,  at  $6ii 13,200 

200  linear  feet  j.ii-r.  Jii  h'v  L'uj  t„-i.  at$7.S 15,000 

100  linear  (eet  jiii  r.  L'-l  hv  l".i  f.-t-t,  attTO 7,000 

260  linear  feet  i.I.t,  l'i  Iiv  171  l.v\.  at*T(l 19,000 

300  linear  feet  pier.  '.M  l.v  isj  fL^r.atlSl  24,300 

800  linear  feet  pi.T,  1'4  I.V  -2*  f.ri.atprj _.  18,400 

400  linear  feet  pi.  r.  Ji  l.v  .ji  („-(,  at»»M 39,200 

15,660  tons  itoii..  ( IlXi'mi  and  riprap,  at  (1 15,660 

Total  for  eart  pier 170,260 

420  linear  feet  concrete  superatructure  on  breakwater,  at  IDA 27,300 

Removing  6O0  linear  leet  old  wetrt  pier,  at  t12 6,000 

260,000  cubic  yards  dredging,  at  IS  cents 39,000 

Contingenciea,  superintendence,  etc 44,000 

Total 492,000 

Should  it  become  necessary  to  increase  the  depth  to  21  feet  below 
datum,  each  pier  should  be  extended  200  feet,  as  shown  on  map  by 
broken  red  Imes,  and  the  foregoing  estimate  would  be  increased  by 
the  following: 

200  linear  feet  pier,  24  b);  22i  feet,  at  $02 $18,400 

2,100  tuna  stone,  foundation  and  riprap,  at  $1 2,100 

Totoi  for  wert  pier $20,500 

aOO  linear  feel  pier,  24  by  24)  feet,  at  $98 19,600 

1,900  tona  stone,  foundation  and  riprap,  at  $1 1,900 

Total  for  east  pier 21 ,  600 

90,000  niMc  yarda  dredKinft.  at  16  centf 13, 600 

11,000  cubic  yarda  rock  excavation,  at  $S 66,000 

Contingencies,  superintendence,  eti- 11,600 

Total 122,000 

The  total  cost  of  obtaining  a  21-foot  harbor  would  then  be  $614,000. 
This  does  not  include  a  depUi  of  21  feet  in  the  basin,  to  obtain  which 
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it  would  be  necessary  to  remove  about  22,500  cubic  yards  of  rock, 
additional  at  an  estiniated  cost,  including  contingencies,  of  $133,750. 
It  is  l)elieved  that  the  proposed  depth  of  19  feet  is  all  that  will  be 
required  at  Manistique  for  many  years  to  come,  and  subject  to  the 
conditions  hereinbefore  stated,  that  the  necessary  land  shall  be  donated 
to  the  United  States^  and  that  all  claims  which  the  Chicago  Lumbering 
Company  may  have  to  the  breakwater  shall  be  relinquished,  the  harbor 
of  Manistique  is  considered  worthy  of  improvement  by  the  United 
States  in  the  manner  proposed. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Majot\  Corps  of  Engineers. 
Brig.  Gren.  G.  L.  Giu-espije, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Dnnsion  Engineer.) 

[First  indonemenC] 

Office  Division  Engineer,  Northwest  Division, 

Chicago.  1 11.^  September  29.  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  views  and  recommendations  of  Major  Warren. 

O.  H.  Ernst, 
Colonel.  Corps  of  Engineers^ 
Division  Engineer^  Xorthwesl  Division. 


supplementary  report  on  survey. 

United  States  Engineer  OPFicfB, 

Jfiliraiilree.  117*.,  Soremier  20^  1903. 

General:  In  conmliance  with  request  contained  in  eighth  indorse- 
ment.  Office  Chief  ot  Engineers,  November  16, 1903,  I  have  the  honor 
to  submit  the  following  estimate  of  the  cost  of  modified  project  pro- 
posed by  the  Board  of  Engineers  for  Rivers  and  Harbors  for  the 
improvement  of  Manistique  Harbor,  Michigan,  together  with  a  Uue- 
pnnt*"  :ihowing  in  red  the  proposed  modified  project. 

To  prepare  a  new  tracing  would  require  the  services  of  a  drmftsman 
for  about  ten  davs,  at  an  estimated  cost  of  %^.  and  for  which  there  is 
no  money  available.  A  blueprint  of  the  original  tracing  aooompany- 
ing  the  report  of  district  officer  dated  September  24,  ld03,  is  there- 
fore submitted  herewith,  as  the  proposed  modified  project  can  be 
clearly  shown  thereon. 

300  linear  feet  pier,  20  by  14 J  feet,  at  $67.50 $20,250 

200  linear  feet  pier,  20  bv  lej  feet,  at  $n.50 14,300 

200  linear  feet  pier,  20  by  20}  feet,  at  $S1 16,200 

Stone  foondation  and  riprap  for  above,  7,000  tons,  at$l 7,000 

Total  for  700  linear  feet  pier,  connecting  end  of  east  pier  with  easterly 
end  of  break  water 57, 750 

100  linear  feet  pier.  24  bv  15i  feet,  at  $7S 7,800 

250  linear  feet  pier,  24  by  17J  feet,  at  $S4.o0 21,125 

Stone  foundation  and  riprap  for  above,  2,255  tons,  at  $1 2,255 

Total  for  350  linear  feet  pier,  in  extension  of  present  breakwater  to 
point  marked  *'A"  on  tracing 31,180 

o  Not  printed. 
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The  total  estimated  cost  of  extending  the  breakwater,  by  pier  24  by 
17i  feet,  is  $90.92  per  linear  foot. 

The  foregoing  estimates  for  piers  provide  for  timber-crib  substruc- 
tures resting  on  stone  foundations,  and  having  concrete  superstruc- 
tures, all  as  described  in  report  of  September  ^,  1903. 

The  estimated  cost  per  linear  foot  of  pier  construction  is  higher  than 
in  the  estimate  submitted  in  report  oi  September  24,  1908,  for  the 
reason  that  it  is  believed  the  contract  unit  prices  would  be  from  5  to 
10  per  cent  higher  for  doing  the  less  quantity  of  work,  the  original 
estimate  having  been  made  on  the  assumption  that  a  contract  would 
be  let  for  the  entire  work  as  therein  specified. 

Estimate  of  coM  of  modeled  project, 

700  linear  feet  pier,  connecting  end  of  east  pier  with  easterly  end  of  break- 
water  $67,750 

350  linear  feet  pier,  in  extension  of  breakwater  to  point  marked  '*A"  on  map 
of  harbor 31,180 

420  linear  feet  of  concrete  snperstmcture  on  present  breakwater,  at  |65  per 

linear  foot 27,300 

150,000  cubic  yards  dredging  to  a  depth  of  19  feet  below  datum,  within 
limits  shown  by  broken  red  lines  on  olueprint  herewith,  at  15  cents 22, 500 

Contingencies,  superintendence,  etc 13, 270 

Total 152,000 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  Carps  of  Engineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  TJ.  S,  A. 

additional  supplementary  report  on  survey. 

United  States  Engineer  Office, 
MUttxmi:^^  Wis.,  Decet fiber  IJ^  1903. 

General:  In  compliance  with  request  contained  in  twelfth  indorse- 
ment, OfficH)  Chief  oi  Engineers,  December  9,  1903, 1  have  the  honor 
to  submit  the  following  estimate  of  modified  project  proposed  by  the 
Board  of  Engineers  for  Rivers  and  Harbors,  for  the  improvement  of 
Mani8ti<iue  Harbor,  Michigan: 

300  linear  feet  pier,  20  by  14*  feet,  at  $67.50 920,250 

200  linear  feet  pier,  20  by  164  feet,  at  $7 1.50 14,300 

200  linear  feet  pier,  20  by  20*  feet,  at  |«1 16,200 

7,000  tonti  of  Htone  for  foundation  and  riprap  for  above,  at  $1 7, 000 

Total  for  700  linear  feet  pier,  connecting  end  of  eafft  pier  with  easterly 
end  of  breakwater 57,750 

100  linear  ft«t  pier.  24  by  15J  feet,  at  $78 7,800 

250  linear  feet  pier,  24  by  17j  feet,  at$H4.50 21.125 

2,255  tons  of  stone  for  foundation  and  riprap  for  above,  at  $1 2, 255 

Total  for  350  linear  feet  pier,  in  extension  of  present  breakwater  to 
point  marked  **  A**  on  map  of  8ur\ey 31, 180 

600  linear  feet  pier,  20  by  22 Meet.  at$85 51,000 

7,250  tons  of  stone  for  foundation  and  ripfap  for  above,  at  $1 7, 250 

Total  for  600  linear  feet  of  west  pier,  from  present  shore  line  to  17-foot 
contour 58, 250 
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The  foregoing  estimates  for  piers  provide  for  timber-crib  substruc- 
tures resting  on  stone  foundations  ana  having  concrete  superstructures, 
all  as  described  in  report  of  September  24,  1903. 

The  estimated  cost  per  linear  foot  of  pier  construction,  which  is 
higher  than  in  the  estimate  submitted  in  report  of  September  24, 1908, 
is  taken  at  the  same  figures  as  stated  in  repK)rt  of  November  20,  1903, 
and  for  the  reasons  therein  set  forth. 

Eglimate  of  cost  of  modified  project. 

700  linear  feet  pier  connecting  end  of  east  pier  with  easterly  end  of  break- 
water   $57,750 

420  linear  feet  of  concrete  superstructure  on  present  breakwater,  at  $65  per 
linear  foot 27,300 

350  linear  feet  pier,  in  extension  of  breakwater  to  point  marked  **A"  on  map 
of  harbor 31,  ISO 

600  linear  feet  pier,  on  west  side  of  harbor,  from  present  shore  line  to  17- 
foot  contour 58, 250 

160,000  cubic  yards  dredging  to  a  depth  of  19  feet  below  datum,  over  area 
lying  outside  of  present  17-foot  contour  on  west  side  of  harbor,  and  dredg- 
ing[  trench  to  rock  for  west  pier,  at  15  cents 24, 000 

Contingencies,  superintendence,  etc 19, 520 

Total 218,000 

The  foregoing  estimate  is  in  accordance  with  the  project  laid  down 
by  the  Board  of  Engineers  for  Rivers  and  Harbors,  as  per  eleventh 
indorsement,  December  5,  1903. 

Attention  is  respectfully  invited  to  the  fact,  probably  unknown  to 
the  Board  of  Engineers  for  Rivers  and  Harbors,  that  under  this  project 
the  west  pier  is  not  anchored  at  the  inshore  end,  but  begins  directlv 
at  a  beach  which  is  known  to  be  of  very  unstable  and  shifting  material. 
During  the  progress  of  the  survey  the  beach  to  the  westward  of  the 

f)resent  harbor  entrance  was  cut  bock  at  least  75  feet.  The  dotted 
ine  shown  on  map,  about  150  feet  back  from  the  shore  line,  represents 
the  line  of  what  may  be  called  fairly  permanent  beach.  All  that  por- 
tion of  the  beach  between  the  shore  line  and  dotted  line  is  composed 
of  sawdust  mixed  with  sand,  and  comes  and  goes  with  every  storm. 

It  is  therefore  believed  that  if  the  west  pier  should  be  built  from 
the  shore  line  outward  the  first  storm  woula  leave  it  a  detached  work, 
by  washing  away  the  beach  to  the  northward  of  it,  and  its  purpose,  at 
least  to  a  considerable  extent,  would  be  defeated. 

In  view  of  the  foregoing  and  for  the  information  of  the  Chief  of 
Engineers,  I  have  prepared  a  second  estimate,  providing  that  the  con- 
struction of  west  pier  begin  at  the  point  originally  proposed,  as  thereby 
it  would  be  securely  anchored  to  the  existing  west  pier  and  be  extendi 
thence  to  17-foot  contour.  If  this  were  done,  it  would  be  necessary  to 
dredge  a  trench  to  rock  along  the  line  of  this  pier  through  the  beach, 
and  tne  estimate  provides  for  the  dredging  specified  in  report  of  Sep- 
tember 24,  1903,  except  for  dredging  trench  for  west  pier  beyond  the 
17-foot  contour. 

The  estimated  cost  of  the  west  pier  would  be  as  follows: 

600  linear  feet  pier,  16  by  23  feet, at  $53 $31,800 

600  linear  feet  pier,  20  by  22J  feet,at$85 51,000 

12,000  tons  stone  for  foundation  and  riprap  for  above,  at  $1 12, 000 

Total  for  1,200  linear  feet  o' west  pier H800 
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The  total  estimate  will  then  be  as  follows: 

Eaut  pier  and  breakwater  as  before $116, 230 

1,200  linear  feet  we«t  pier 94,800 

230,000  cubic  yards  dredging,  at  16  cents 84, 600 

Contingenciee,  superintendence,  etc 24, 470 

Total 270,000 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  CorpH  of  Engineers. 
Brig.  Gon.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


J  J  ". 


PRELIMINARY  EXAMINATION  AND  SURVEY  OF  MENOMINEE,  MIL- 
WAUKEE, AND  KINNICKINNICK  RIVERS,  MILWAUKEE  HARBOR, 
WISCONSIN. 

[Printed  fn  Hourc  Doc.  No.  120,  Fifty-eighth  Congrcm,  neoond  Mfliion.] 

War  DEPARTlfENT, 

Office  of  the  Chief  of  Engineers, 

WaAhingtortj  December  i,  1903. 

Sir:  I  have  the  honor  to  Bubmit  herewith  reports  dated  July  19, 1902. 
and  August  31,  1903,  with  map,**  by  Maj.  J.  G.  Warren,  Corps  of 
Engineers,  on  preliminary  examination  and  survey,  respectively,  of 
'^  the  Menominee,  Milwaukee,  and  Kinnickinnick  rivers,  in  the  city 
of  Milwaukee,  with  a  view  to  the  improvement  and  enlargement  of  the 
harbor  facilities  at  Milwaukee  by  tne  deepening  of  said  rivers  and 
the  construction  of  one  or  more  turning  oasins  or  otherwise,''  made 
pursuant  to  a  requirement  in  the  river  and  harbor  act  of  June  13, 1902. 

The  work  contemplated  involves  the  improvement  of  streams  which 
constitute  the  inner  narbor  at  Milwaukee,  where  an  exterior  harbor  of 
refuge  and  an  entrance  channel  have  heretofore  been  constructed  by 
means  of  a  breakwater  and  parallel  jetties  to  the  entrance  to  the  inner 
harbor,  a  large  portion  of  tne  cost  of  the  latter  having  been  borne  by 
the  city. 

It  is  the  opinion  of  Major  Warren  that  the  present  and  prospective 
commerce  will  justify  the  improvement  by  the  United  States,  and  this 
opinion  is  concurred  in  by  the  division  engineer,  Col.  O.  H.  Ernst. 
Corps  of  Engineers,  and  By  the  Board  of  Engineers  for  Rivers  ana 
Ilaroors,  which  has  examined  and  reviewed  these  reports  in  pursuance 
of  the  provisions  of  sections  3  and  14  of  the  above-mentioned  act. 
Major  Wan-en  presents  a  project  for  improvement  under  certain  stipu- 
lated conditions.  A  r^^umd  of  this  project  and  conditions  is  made  by 
the  Board  of  Engineers  in  its  report  of  October  2,  1903,  in  which  the 
Ik^rd  concludes  ^Hhat  it  is  desirable  for  the  United  States  to  under- 
take the  improvement  of  the  Menominee,  Milwaukee,  and  Kinnickin- 
nick rivers,  in  the  cit}'  of  Milwaukee,  in  the  manner  proposed  by  the 

oNot  reprinted;  priiiieil  iti  Houm'  I)(H>iiineiit  No.  120,  58th  Congrew,  seooml  seHdion. 
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district  officer,  and  subject  to  the  conditions  mentioned,'^  at  a  cost  of 
$318,581. 
1  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineere^  U.  S.  Army. 
Hon.  EuHU  Root, 

Secretai^y  of  War. 


preliminary  examination  of  menominee,   milwaukee,  and  kin- 
nickinnick  rivers,  milwaukee  harbor,  wisconsin. 

United  States  Engineer  Office, 

Milwaukee,  Wis.,  July  19,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  made  at  Milwaukee,  Wis.,  in  accordance  with 
instructions  contained  in  letter  from  Office  of  the  Chief  of  Engineers, 
United. States  Army,  dated  June  23, 1902,  and  to  comply  with  require- 
ments of  an  item  in  section  14  of  act  approved  June  13,  1902,  which 
reads  as  follows: 

Milwaukee:  The  Menominee,  Milwaukee,  and  Kinnickinnick  rivers,  in  the  city  of 
Milwaukee,  with  a  view  to  the  improvement  and  enlargement  of  the  harbor  facili- 
tiee  at  Milwaukee  by  the  deepening  of  said  rivers  and  the  construction  of  one  or  more 
turning  basins  or  otherwise.  In  any  estimate,  the  cost  of  land  required,  H  any, 
shall  not  be  included. 

2.  A  report  on  preliminary  examination  of  Milwaukee  Harbor, 
Wisconsin,  with  a  view  to  necessary  enlargement  and  suitable  protec- 
tion therefor,  was  submitted  on  August  6,  1900,  and  published  in 
House  Document  No.  86,  Fifty-sixth  Congress,  second  session. 

8.  A  description  of  the  present  harbor  and  a  summary  of  the  his- 
tory of  the  improvement  were  given  in  that  report,  to  which  attention 
is  respectfully  invited. 

4.  The  repK)rt  of  August  6,  1900,  dealt  primarily  with  the  proposi- 
tion for  an  outer  harbor,  and,  while  adverse  to  that  proposition,  stated 
that— 

When,  however,  the  present  interior  facilities  shall  have  been  fully  ntilixed,  ahonld 
it  be  then  denionstratea  that  turning  basins  were  necessary,  the  construction  of  such 
tumine  basins  might  properly  be  undertaken  by  the  United  States  in  the  interests  of 
general  commerce. 

6.  Nearly  6,000  vessels  of  all  classes,  including  the  largest  vessels 
on  the  Great  Lakes,  arrive  at  Milwaukee  annually,  and  as  the  rivers 
are  narrow  and  in  places  very  crooked,  it  is  very  difficult  to  turn 
the  larger  vessels,  commerce  biBing  thereby  impeded.  At  places  the 
rivers  are  so  narrow  that  vessels  lying  at  docks  on  opposite  sides  of 
the  river  nearly  obstruct  the  channel,  making  navigation  botii  difficult 
and  dangerous. 

6.  There  have  been  no  harbor  lines  established  by  the  United  States, 
and  the  encroachments  of  property  owners  upon  the  already  narrow 
channels  are  annually  making  them  more  and  more  restricted,  to  their 
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consequent  impairment  for  parpoaes  of  general  commerce.  It  is  evi- 
dent from  ttie  constant  encroachments  of  property  owners  upK)n  the 
navi^ble  channels  that  if  the  interior  harbor  of  Milwaukee  is  to 
remam  sufficient  to  accommodate  the  general  commerce  of  the  port, 
harbor  lines  should  be  established  by  the  United  States,  in  accoroance 
with  section  11,  river  and  harbor  act  of  March  8, 1899. 

7.  There  has  been  no  survey  of  the  rivers  forming  the  interior  har- 
bor of  Milwaukee  made  by  the  United  States,  and  such  maps  as  exist 
are  either  so  inaccurate  or  so  fragmentary  as  to  be  useless,  if  not  mis 
leadings  for  the  purpose  of  laying  down  harbor  lines.  In  order  to 
intelligently  establbn  harbor  lines,  a  complete  survey  will  have  to  be 
made  and  a  map,  or  maps,  prepared. 

8.  Accurate  maj^  are  also  desirable  in  order  that  an  intelli^nt  study 
of  the  entire  situation  can  be  made,  and  the  location  of  turning  basins 
determined,  should  their  construction  prove  advisable. 

9.  Milwaukee  is  the  second  harbor  in  commercial  importance  on 
Ijake  Michigan,  and  its  commero^e,  which  has  now  reachea  large  pro- 
portions, is  constantly  growing.  Recent  statistics  published  by  the 
Bureau  of  Statistics  of  the  Treasury  Department  place  Milwaukee  first 
among  the  lake  ports  in  coal  receipts,  the  total  receipts  of  coal  of  all 
kinds,  by  way  of  the  harbor  only,  for  the  calendar  year  ending  Decem- 
ber 31,  i901,  being  1,827,476  tons,  an  amount  exceeded  only  by  the 
combined  receipts  of  Duluth,  Minn.,  and  Superior,  Wis. 

10.  A  large  proportion  of  the  work  of  improvement  of  the  harbor  has 
been  done  by  the  city  of  Milwaukee,  the  amounts  expended  by  the 
United  States  and  by  the  city  on  the  harbor,  not  including  the  harbor 
of  refuge,  being  as  Ifollows: 

Expended  by  the  United  States $443,374.62 

Expended  by  the  city  of  Milwaukee 445, 971. 20 

These  amounts  apply  to  the  harbor  entrance  only,  i.  e.,  from  Lake 
Michigan  to  the  Milwaukee  River.  The  amounts  expended  in  dredg- 
ing and  otherwise  improving  the  rivers  or  interior  harbor  are  not 
included,  and  no  part  of  that  work  has  been  done  by  the  United  States. 
It  is  evident  from  the  foregoing  figures  that  tfie  relative  amounts 
expended  by  the  United  States  and  the  city  of  Milwaukee  in  the 
improvement  of  the  harbor  are  altogether  disproportionate  when  com- 
pared with  other  harbors  in  this  district  and  elsewhere. 

11.  The  city  is  replacing  its  old  swing  bridges  spanning  the  rivers 
with  bascule  bridges  as  rapidly  as  practicable,  thereby  clearing  the 
channel  of  center  piers  and  improving  navigation. 

12.  In  view,  therefore,  of  the  large  amount  of  commerce  involved 
and  of  the  public  spirit  evinced  by  the  city  of  Milwaukee  in  contrib- 
uting so  largely  to  the  improvement  of  the  harbor,  it  would  seem  that 
its  further  improvement  by  the  United  States  was  merited  to  such  an 
extent  as  may  be  consistent  with  public  policy. 

13.  I  am  of  the  opinion  that  present  and  prospective  commerce  will 
justify  the  proposea  improvement  by  the  Unitea  States. 

14.  It  is  therefore  recommendecT  that  a  complete  survey  of  the 
Menominee,  Milwaukee,  and  Kinnickinnick  rivers,  so  far  as  they  form 
the  interior  harbor  of  Milwaukee,  be  made,  and  maps  prepared  on 
which  can  be  laid  down  the  proposed  harbor  lines  and  turning  basins, 
and  that  the  necessary  harbor  Imes  be  established. 
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15.  The  estimated  cost  of  making  the  survey  and  preparing*  maps, 
etc.,  is  $2,000. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  TJ.  S,  A. 
(Through  the  Division  Engineer.) 

[First  indOFBement.] 

'  Office  Division  Engineer,  Northwest  Division, 

Chicago,  111.,  July  SI,  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  expressed  in  the  thiileenth  paragraph,  with  the 
understanding  that  the  right  of  way  is  to  be  furnished  free  of  charge 
to  the  United  States,  as  mtimated  in  the  law,  and  with  the  further 
understanding  that  the  depths  to  be  obtained  shall  be  maintainhd  by 
the  city  so  long  at  least  as  sewage  is  discharged  into  the  harbor. 

I  concur  in  the  recommendations  contained  in  fourteenth  and  fif- 
teenth paragraphs. 

O.  H.  Ernst, 
Lieut.  Col. ,  Corps  of  Engineers., 
Division  Engineer,  Northwest  Division, 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Au/jfust  12,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consiaei-ation  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Third  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

August  20, 1902. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  Board  of  Engineers  for  Rivers  and  Harbors  constituted  by  Spe- 
cial Orders,  No.  24,  Headquarters,  Corps  of  Engineers,  current  series, 
under  provisions  of  section  3  of  the  nver  and  harbor  act  approved 
June  13,  1902,  has  considered  the  within  report  of  Major  Warren  on 
the  preliminary  examination  of  Menominee,  Milwaukee,  and  Ejnnickin- 
nick  rivers,  in  the  city  of  Milwaukee,  Wis. 

In  the  opinion  of  the  Board  the  commerce  involved  is  so  large  as  to 
warrant  a  further  improvement  of  the  locality  in  the  interests  of  navi- 
gation, provided  a  complete  survey  shall  indicate  that  such  improve- 
ment can  be  made  at  a  reasonable  cost. 

The  Board  therefore  recommends  that  a  survey  be  authorized  with 
a  view  to  determining  the  character,  quantity,  and  approximate  cost 
of  the  work  necessary,  and  that  the  sum  of  $2,000  be  allotted  for  this 
purpose. 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers, 

Senior  Member  of  Board. 
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[Fourth  indonement.] 

OmcE  Chief  of  Engineers,  U.  S.  Army, 

August  21,  1902. 

Respectfully  submitted  to  the  Set*retary  of  War. 
This  is  a  report  on  preliminary  examination  of  Menominee,  Mil- 
waukee, and  Kinniekinnick  rivers,  at  Milwaukee,  Wis.,  authorized  by 
the  river  and  harbor  a(*t  approved  June  13,  19<)2. 

Inviting  attention  to  the  report  of  the  Board  of  F^ngineers  for  Rivers 
and  HarlK)rs  in  preceding  inaorscment,  I  recommend  that  a  survey  of 
the  locality  be  made  as  proposed. 

A.  Mackenzie, 
Acting  Chief  of  Engineers, 

[Fifth  indorsement.] 

War  Department, 

Augnst  25,  1902. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Cary  Sanger, 

Acting  Secretary  of  War. 

[Sixth  in<l<irsi>ment.] 

Office  Chief  of  Engineers,  U.  8.  Army, 

St^tejfiher  U,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harliors  with  report  of  survey  as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  HoDOES, 
Major,  Corps  of  Engineei*s. 

[Seventh  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  October  2,  1903. 

Respectfully  returned  to  the  Chief  of   Engineers,  United  States 
Army. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 


engineer 

thereon,  and  other  data  available.  On  June  24,  liX)3,  a  c^)mmittee  of 
the  Board  visited  the  lo(*ality  and  discussed  the  contemplated  improve- 
ment with  the  district  oiBcer. 

The  project  proposed  by  the  district  oflBcer  is  to  excavate  four  turn- 
ing l>a8ins,  one  m  the  Menominee  River  and  three  in  the  Kinniekinnick; 
to  excavate  a  channel  KK)  feet  wide  from  the  turning  ))a.sin  in  the 
Menominee  to  the  mouth  of  that  river,  and  150  feet  wide  therefrom 
to  the  harbor  entrance;  and  a  channel  from  KX)  to  150  feet  wide  from 
the  mouth  of  tiie  Kinniekinnick  to  the  uppermost  turning  basin  in  that 
river.    All  channels  to  be  21  feet  deep. 
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He  propot^es  that  tlie  United  Stateij  Nhall  not  do  any  work  of  main- 
tenance upon  these  rivefH  after  the  hasins  and  chanDcU  have  Itccii  pi'o- 
vidiid,  nor  upon  the  Milwaukee  River,  but  that  all  work  of  mainte- 
nance be  left  to  local  interests.  He  recommends  also  that  the  work  of 
improvement  shall  Iw  conditional  upon  the  donation  to  the  Uuitfd 
States,  free  of  coiit,  of  all  land  needed  for  turning  basintj  and  for  wid- 
ening and  straightening  the  river));  upon  the  revetment  or  dix: king  bv 
the  city  of  Milwaukee  of  all  turning  basins  and  connecting  channels 
wherever  nccessarj-;  and  upon  the  alteration  or  rebuilding  of  the  city 
bridge  across  the  Kinnickinnick  and  the  two  railwaj'  bridges  imme- 
diately above  in  Huch  wise  as  to  permit  the  passage  of  the  largest  ves- 
sels. The  estimated  cost  of  the  work  proposed  hv  the  district  officer 
is  $318,681. 

The  extent  and  character  of  the  commerce  of  this  port  is  described 
in  the  district  officer's  report.  The  Board  Ijelieves  that  in  comparison 
with  the  benefits  to  navigation  that  may  l>e  expected  to  i-esult  tiir 
estimated  cost  of  the  work  is  reasonable.  The  lioard  likewise  indorses 
the  conditions  which  the  district  officer  couples  with  his  recommenda- 
tion, but  believes  that  the  condition  us  to  the  revetment  of  basins  and 
channels  should  be  expanded  to  include  an  assumption  by  the  city  of 
Milwaukee  of  all  liability  for  damages  to  riparian  property  tluit  tuay 
result  from  the  prosecution  of  the  proposed  work. 

A  noticeable  feature  of  this  cose  is  tuat  it  is  here  proposed  to  take 
up  and  extend  a  work  which  up  to  this  time  has  been  carried  on  by 
loi-a!  interests  in  an  interior  lake  hartor.  The  lower  portions  of  the 
rivers  Milwaukee,  Menominee,  and  Kinnickinnick  constitute  the  com- 
mercial harltor  of  ^Iilwaukee.  While  the  improvement  of  the  interior 
waters  of  a  small  port,  the  business  of  which  was  to  a  i-onsidemble 
extent  local— that  is,  without  material  influence  upon  the  general  com- 
merce €>f  tlie  country — might  be  of  questionable  propriety,  the  Iknii'd 
believes  that  the  coinmcrcial  importance  of  Milwaukee,  and  its  location 
with  respect  to  main  arteries  of  trade,  render  the  jiroposed  impro\  e- 
ment,  at  the  estimated  cost,  a  matter  of  public  utility  and  profit.  Any 
particular  benefit  that  may  inure  to  the  Im-nl  comnmnity  in  excess  of 
that  which  extends  to  the  general  pulilic  will  be  nfl'sct  by  the  mainte- 
nance of  the  completed  channels  by  lo<-al  interests  at  their  own  expensi-. 
The  fact  tliat  sewage,  both  house  and  storui,  is  discharged  into  these 
rivers  is  an  additional  reason  why  the  United  States  should  be  put  to 
no  expense  for  maintaining  the  ciianuels  and  basins  after  they  have 
been  provided  at  public  expense. 

The  Itoard  is  accordingly  of  opinion  that  it  is  desirable  for  the  United 
States  to  undertake  the  improvement  of  the  '*  Menominee,  Milwaukee. 
and  Kinnickinnick  rivers,  in  the  city  of  Milwaukee,"  in  the  manner 

Eropoaed  by  the  district  officer,  and  subject  to  the  conditions  meutioned 
arein,  at  a  cost  of  $818,581. 
For  the  Board: 

Chas.  J.  Alcen, 

of  Engineer*, 

fthe  Bfiard. 
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survey  op  menominee,   milwaukee,  and  kinnickinnigk   rivers, 

milwaukee  harbor,  wisconsin. 

United  States  Engineer  Offick, 

Miliraxikee^   W!s,^  Augunt  «yi,  190ii. 

(fenkral:  1  have  honor  to  nubmit  the  following  report  of  a  survey 
and  estimate  of  cost  of  the  improvement  of  Milwaukee  Harbor,  Wis- 
consin, in  accordance  with  the  requirements  of  an  item  in  section  14, 
river  and  harbor  act  approved  June  18,  1902,  which  reads  as  follows: 

Milwauki>e:  The  Mononiinee,  Milwaukee,  aiid  Kinnickinnick  riveni,  in  the  city  of 
Milwauk(H.\  with  a  view  to  the  impnn'einent  ani]  enlai^ment  of  the  harhor  facilities 
at  MilwaiikiH'  by  the  deepeniiifj^  of  siid  rivers  and  the  construction  of  one  or  more 
turning  iMu^insor  othemise.  In  any  entimate,  the  (*ost of  land  requiriMl,  if  any,  shall 
not  l>e  included. 

2.  The  har))or  of  Milwaukee  in  situated  on  the  western  shore  of  Lake 
Michigan,  about  100  miles  north  from  the  head  of  the  lake.  The 
present  harbor  entrance  is  an  artificial  channel  located  about  3,000  feet 
north  of  the  original  mouth  of  the  Milwaukee  River.  Two  small 
stmams,  known  as  tlie  Menominee  and  Kinnickinnick  rivers,  empty 
into  the  Milwaukee  River  a  short  distance  from  the  harbor  entrance. 
The  three  rivers  mentioned  constitute  the  interior  or  conmiercial  har- 
bor of  Milwaukee.  The  harbor  of  refuge,  located  immediately  north 
of  the  har)K)r  entrance,  is  formed  by  pwtrtially  inclosing  a  portion  of 
Milwaukee  Bay  bv  a  breakwater  7,250  feet  long,  which  provides  a  safe 
anchorage  grouncf  of  al>out  296  acres,  outside  of  the  18-foot  contour. 
The  relative  location  and  size  of  the  rivers,  together  with  the  loi*ation 
of  old  river  mouth,  present  harbor  entrance,  and  harlwr  of  refuge,  are 
shown  on  the  map  a<*comi)anying  this  report. 

3.  The  earliest  survey  of  this  harbor,  with  a  view  to  its  improvement 
by  the  United  States,  was  made  by  Lieutenants  Center  and  Rose  in 
1836.  The  map  of  the  survey,  proposed  plan  of  improvement,  and 
re|>ort  on  same  were  publishea  in  Senate  Document  No.  175,  Twenty- 
fifth  Congress,  sccona  session.  The  plan  therein  proposed  was  almost 
identiml  with  the  one  subsequently  adopted,  and  provided  for  an  arti- 
ficial entranc*e  to  the  Milwaukee  River  at  about  the  location  of  the 
present  harbor  entrance. 

4.  Nothing  further  was  done  b^  the  United  States  looking  toward  the 
improvement  of  this  harbor  until  1843,  when  Congress  appropriated 
$30,000,  and  the  following  year,  1844,  $20,000,  a  total  of  $50,000,  which 
was  expended  in  an  attempt  to  improve  the  original  river  mouth  by  con- 
structing piers  and  dredging  a  channel  between  them  to  a  depth  of  10  feet. 

5.  In  1852  Congress  appropriated  $15,000  to  be  expended  on  the 
plan  of  improvement  proposed  in  188^.  This  sum  was  totally  inade- 
auate,  and  the  city  of  Milwaukee  raised  by  taxation  the  sum  of 
wO,000,  to  )je  expended  for  the  same  purpose.  Work  on  the  present 
entrance,  formerly  known  as  the  ^^  straight  cut,''  was  (*ommenced  in 
1865,  but  no  further  appropriation  was  made  by  the  United  States 
untU  1866. 

6.  Between  1855  and  1867  the  city  of  Milwaukee  constructed  two 
crib  piers,  each  1,120  feet  long,  and  dredged  a  channel  between  them 
to  a  aopth  of  12  Ifeet.  All  the  expenses  of  this  work  were  def niyed 
by  the  city  of  Milwaukee,  except  $15,(MN)  appropriated  by  the  Tniti^d 
Slates,  as  before  stated.  The  total  amount  expended  by  the  city  of 
Milwaukee  on  the  improvement  of  the  harbor  entrance  is' $445,1^7 1.20. 
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7.  Since  1867  the  improvement  has  been  carried  on  entirely  by  the 
United  States,  and  up  to  the  pre.sent  time  $1«618«124.67  Has  been 
appropriated  for  the  improvements  made  by  the  General  Government 
at  Milwaukee,  distributed  as  follows: 

Suney  of  1836 $400.00 

Improving  old  mouth  of  Milwaukee  Kiver 50, 000. 00 

Improvinj?  present  harbor  entrance 461,925.36 

Harbor  of  refuge 1,105,799.31 

Total 1,618,124.67 

8.  The  present  project  of  improvement  provides  for  the  maintenance 
of  a  depth  of  21  feet  f>elow  datum<,said  datum  being  581. 28  feet  above 
mean  tide  at  New  York  City.  The  improvement  carried  on  by  the 
United  States  terminates  at  the  shore  end  of  the  piers,  no  work  having 
been  done  on  the  interior  harbor  by  the  General  Government.  The 
city  of  Milwaukee  maintains  a  depth  of  from  14  to  21  feet  in  the 
riverH. 

9.  To  comply  with  the  provisions  of  the  act  quoted  above,  a  careful 
Murvey  of  the  rivers  has  been  made,  and  the  results  have  been  plotted 
to  a  scale  of  1  inch  to  W)  feet,  on  11  large  sheets.  The  map  accom- 
panying this  report  is  a  panto^fraphic  reduction  of  the  large  scale  maps, 
with  the  addition  of  the  results  of  a  survey  of  the  barter  of  refuge, 
made  in  1901. 

10.  Esi)ecial  care  has  been  taken  both  in  making  the  survey  and  in 
plotting  tlH5  notes  to  insure  accuracy,  as  it  is  proposed  to  lay  down  on 
the  large  scale  maps  a  s^'stemof  harbor  lines,  which  will  be  completed 
and  submitted  for  approval  as  soon  as  the  will  of  Congress  in  the  mat- 
ter of  proposed  improvement  is  known. 

11.  The  locations  of  the  proposed  turning  basins  are  shown  on  the 
map  in  red.  It  will  be  noted  that  no  turning  basin  is  shown  on  the 
Milwaukee  River.  This  river  is  the  largest  of  the  three,  having  an 
average  width  of  about  225  feet.  A  dam  across  the  river  about  3  miles 
from  the  harbor  entrance  marks  the  head  of  navigation,  although  actu- 
ally no  vessels  go  above  the  bridge  at  Uacinc  street,  immediately  below 
the  (lam,  which  has  no  draw  span.  With  the  exception  of  the  upper 
end  of  the  river,  botli  sides  or  it  are  docked.  In  many  places,  now- 
over,  the  docks  are  not  available  for  commercial  purposes,  as  large 
buildings  are  located  c^lose  to  the  edge,  the  docks  serving  the  purpose 
of  revetments  only  and  being  of  no  use  as  wharves.  Beyond  main- 
taining a  depth  of  21  feet  there  is  little  or  no  opportunity  of  effecting 
any  improvement  of  the  Milwaukee  River. 

At  the  upper  end  of  the  river  bluffs  rise  on  each  side  close  from  the 
edge,  making  the  construction  of  a  turning  basin  in  that  portion  of 
the  river  impracticable.  Such  land  as  could  be  converted  into  a  turn- 
ing basin  is  occupied  by  large  and  important  manufacturing  plants^ 
and  the  cost  of  acquiring  it  would  l)e  so  great  as  to  be  practically 
prohibitive. 

12.  The  situation  on  the  Menominee  River,  ♦  ♦  ♦  with  its  tribu- 
tary canals  and  slips,  is  but  little  better  than  on  the  Milwaukee  River, 
and  in  some  respects  is  even  worse,  it  being  narrower,  with  an  average 
width  of  about  140  feet.  Many  important  manufacturing  plants  are 
located  along  this  river,  including  some  of  the  largest  coal  yards  in  the 
city.    The  upper  portion  of  the  Menominee  River,  shown  at  bottom' 
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of  map,  is  practically  the  head  of  navi^^ion.  The  river  there  makes 
a  short  bend,  and  is  spanned  by  two  railroad  bridges  belonging  to  the 
Chicago,  Milwaukee  and  St.  Paul  Railway  Company,  which  has  like- 
wise an  extensive  system  of  ti^acks  and  yards  in  that  yicinity. 

13.  The  site  for  the  proposed  turnmg  basin  on  the  Menominee 
Uiyer,  shown  on  map,  is  )>elieved  to  be  the  only  practicable  site  on 
the  riycr,  the  necessary'  land  being  at  the  present  time  unoccupied. 
The  Milwaukee  (las  Light  Company  has  lately  erected  a  large  plant 
nearly  opposite  the  site  proposed,  and  some  of  the  largest  coal  docks 
are  located  just  below  it.  The  proposed  basin  is  to  be  21  feet  deep, 
t)50  feet  long,  and  about  500  feet  wide;  this  is  the  greatest  width  that 
can  be  obtained  without  unwarranted  cost,  and  while  not  sufficient 
to  permit  the  largest  yessels  to  turn,  will  accommodate  fully  90  per 
cent  of  the  vessels  entering  this  liarbor  (550  feet  is  the  present  maxi- 
mum length  of  vessels  navigating  the  Great  Lakes).  Whenever  prac- 
tic*al)le,  however,  a  turning  basin  should  have  a  least  diameter  of  650 
feet,  so  that  the  largest  vessel  could  be  turned  therein,  and  at  the  same 
time  allow  other  vessels  to  be  moored  to  the  doi^ks.  In  connection 
with  the  turning  basin  it  is  proposed  to  dredge  a  channel  21  feet 
deep  and  al)out  lOO  feet  wide,  from  the  basin  to  the  mouth  of  the  river, 
and  from  theiu^  to  the  harbor  entrance,  the  width  to  be  150  feet. 

14.  The  city  of  Milwaukee  is  now  building  a  bridge  of  the  bascule 
tyiK*  at  Musiiego  avenue  in  place  of  the  old  center-pier  di-aw,  and  a 
contract  has  l)een  awarded  for  a  now  bascule  bridge  at  West  Water 
stnH»t.  The  Chii-jigo,  Milwaukee  and  St.  P&ul  Ranway  Company  is 
also  ulK)ut  to  rebuild  its  bridge  immediately  below  the  West  Water 
Street  Bridge,  placing  a  new  center  pier  on  the  south  side  of  the 
river«  thus  providing  a  channel  through  the  bridges  in  the  center  of 
the  stream.  The  bridge  at  Sixteenth  street  is  of  the  bascule  type.  The 
remaining  bridges  crossing  the  main  river  and  its  lateral  canals  are 
eenttT-pier  swing  bridges,  but  it  is  expected  that  when  it  becomes  nec- 
essary to  rebuikV  them  they  will  l)e  i*eplaced  by  bascule  bridges. 

15.  The  Kinnickinnick  Kiveroffers  better  opportunities  for  improve- 
ment and  development  than  either  of  the  other  two  rivers.  Its  width 
is  not  so  Lfreat  as  the  Milwaukee  River,  Imne  from  150  to  200  feet, 
but  the  adjoining  land,  which  is  low  and  easily  excavated,  is  not  as 
fully  occupied  as  on  either  of  the  other  rivers,  and  it  is  believed  the 
value  of  same  is  less.  The  river  is  accessible  by  both  the  Chicago, 
Milwaukee  and  St.  Paul  Railway  and  the  Chicago  and  North- Western 
liailway,  and  runs  through  the  south  part  of  the  city,  which  is  rapidly 
)>ecoining  the  great  manufacturing  district  Its  improvement,  tnere- 
fore,  would  Ik;  of  great  benefit  to  general  commerce. 

ir>.  Three  turning  basins,  each  navinga  least  diameter  of  660  feet 
and  a  depth  of  21  feet,  are  proposed  to  be  located  on  the  Kinnickinnick 
River,  the  basins  to  be  located  as  shown  on  map  and  to  be  connected 
with  the  har1)or  entrance  by  a  channel  from  100  to  150  feet  wide  and 
21  feet  deep.  Basin  No.  1  is  to  he  located  at  the  mouth  of  the  Kin- 
nickinnick and  at  the  lower  end  of  the  shallow  lagoon  shown  on  map. 
Basin  No.  2  is  at  the  sharp  bend  in  the  river  immediately  above  Clin- 
ton Street  Bridge,  and  Basin  No.  3  is  at  the  present  h^ad  of  navigation. 

IT.  The  three  bridges  (one  highway  and  two  railroad)  croesing  the 
river  at  a  turn  in  same  just  below  Basin  No.  2  are  at  the  present  time 
a  very  serious  obstruction  to  navigation.  Before  Basin  rfo.  2  would 
l)e  of  any  l)enefit  to  commerce  it  would  be  necessary  to  so  improve  the 
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rirer  at  thut  point  tbat  it  might  be  imxi^iMiAt  for  the  Iftrgest  reasefaw 
As  dhown  OD  the  map.  it  is  proposed  to  widen  the  rirer  mt  the  bridges, 
therebr  stni^teDing  the  channel.  The  bridges  woaM  also  hare  to  be 
reoonstmcteol  sk>  as  to  afford  a  practicabie  center  channel  for  the  largest 
vessels.  The  present  bridge  at  Clinton  street  has  a  clear  width  of  open- 
ing on  either  side  of  62  feet.  While  that  is  sufficient  for  the  present 
needs  of  na>i^tion«  it  »  believed  that  the  minimom  clear  opening  for 
drawbridge?  m  this  locality  should  be  75  feet. 

18.  At  the  present  time  the  sharpness  of  the  torn  jnst  above  Clinton 
Street  Bridj^e  prevents  large  vessels  from  reaching  the  npper  part  of 
the  Kinnickmnick.  even  were  the  conditions  jost  below  miproved  as 
before  mentioned.  By  locating  Basin  No.  d  at  this  place,  therefore, 
not  onlv  is  a  taming  basin  provided,  bat  the  npper  river  is  made 
available  to  large  vesc^ls. 

liK  The  foHowing  is  the  estimate  of  cost  of  the  proposed  improve^ 
ment  as  oatlined  alx>ve.  and  is  simirfy  for  the  necessary  dredging: 

MeDr^minee  River:  Cnbic  ymrds. 

TnmioirUKin 339, 7€0 

Cbanoel  frDin  moatb  of  river  to  baan 56,000 

Tr.€al 396,700at  15  cents.  159,355 

CoDtin^enciesT  saperintendence,  etc,  10  per  cent 5,935 

Total  for  Menominee  River 05.290 

Kinnickinnick  River:  Cubic  jmrdi. 

Tomine  Basin  No.  1 299,700 

Channel  from  harbor  entrance  to  baein 47, 700 

Total Sl7.-I00at15centi.     52,110 

Contingendes,  eaperintendenee,  etc.,  10  percent 5,211 

Total  forBann  Xo.  1 57.321 

CtzMcjudL 

Taming Bann  Xo.2 351.S0O 

Channel  from  Basn  No.  1  to  Bann  No.  2,  including 
widening  of  river 128,800 

Total 480, 600  at  15  cento.     73;  080 

Omtingendep,  saperintendence,  etc,  10  per  cent 7,; 


Total  for  Basin  No.  2 711,299 

Cubic  jmnk. 

Tnminff  Basin  No.  3 552,600 

Channd  from  Basin  No.  2  to  Basin  No.  3 1^,500 

Ibtal 707, 100  at  15  cents.  106,065 

Contingencies,  saperintendence,  etc.,  10  per  cent 101,606 

Total  for  Basin  No.  3 116,671 

Summary: 

Menominee  River 65, 290 

Kinnickinnick  River: 

Basin  No.  1 $57,321 

Basin  No.  2 79.299 

BflrilnNo.  3 116,671 

353,291 

Granfi  total 316,561 
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20.  The  commereo  of  Milwaukee  is  large  and  steadily  increasing. 
Milwaukee  to-dav  stands  first  among  the  harbors  on  the  Great  Lakes 
in  coal  imports  \)y  vessel.  For  the  calendar  year  ending  December 
31,  1902,  the  imports  of  coal  by  way  of  the  harbor  amounted  to 
1,489,970  tons,  which  was  loss  than  the  average,  owing  to  the  coal 
famine  that  prevailed  during  the  latter  half  of  tne  year.  For  the  cal- 
endar year  ending  December  31,  1JH)1,  the  coal  imports  by  way  of  the 
liarbor  amountedto  1,852,476  tons,  and  it  is  not  unreasonable  to  antici- 
pate that  the  imports  for  1903  will  exceed  2,000,000  tons.  A  large 
portion  of  the  coal  received  by  vessel  is  loaded  on  cars  and  shipped 
west. 

21.  Under  date  of  August  6,  1900,  a  report  on  preliminarj'  exam- 
ination of  Milwaukee  Harbor,  Wisconsin,  with  a  view  to  necessjiry 
enlargement  and  suitable  prott»ction  therefor,  was  submitted,  and  puh- 
lisheo  in  I  louse  Document  No.  86,  Fifty-sixth  Congress,  second  session, 
to  which  attention  is  invited.  The  plan  of  improvement  therein  dis- 
cussed was  for  an  exterior  liarbor.  The  matter  was  referred  to  a  com- 
mittee from  the  Milwaukee  Chamber  of  Commerce.  The  report  of  the 
committee,  which  was  adverse  to  the  pro|)osition,  is  publisned  in  full 
in  the  above-mentioned  document.  While  the  report  of  August  6, 
1900,  was  unfavorable  to  the  plan  for  an  exterior  harbor,  it  was  stated 
tliat  ^'when,  however,  the  present  interior  harbor  facilities  shall  have 
been  fully  utilized,  should  it  be  then  demonstrated  that  turning  basins 
were  necessary,  the  construction  of  such  turning  basins  might  prop- 
erly be  undeitaken  by  the  United  States  in  the  interests  of  general 
commerce." 

22.  The  present  available  dockage  is  nearly  all  utilized,  such  as 
remains  onlv  partially  used  being  so  situated  as  to  be  practicallv  inac- 
cessible to  tlie  larger  class  of  vessels.  In  confirmation  of  this  it  may 
be  said  that  available  dock  frontage  at  the  present  time  is  held  at  from 
$100  |)er  front  foot  upward,  with  an  ever  increasing  tendency. 

23.  At  the  present  time  there  are  al>out  21.8  miles  of  dock  frontage 
on  the  three  rivers,  distributed  as  follows: 

Milcfl. 

Milwaukee* 7. 6 

MenoniiiUH* S.  7 

Kinuickinnick 5. 5 

Total 21.8 

24.  These  figures  represent  the  actual  available  dock  frontage,  and 
are  exclusive  of  ends  of  and  entrances  to  slips  as  well  as  such  portions 
of  the  frontage  as  are  obstructed  by  l)ridges.  Under  presetit  condi- 
tions, however,  it  is  not  all  available  for  commercial  purposes,  on 
account  of  buildings  close  to  edge  of  docks,  as  previously  mentioned. 
Many  of  the  docks  are  old  and  iK)or,  and  were  constructed  when  the 
channel  depth  was  but  12  to  !<>  feet. 

25.  Of  tne  total  frontage  al)ove  mentioned,  the  following  amounts 
are  the  f rantages  not  provided  with  docks  or  revetments: 

Miles. 

Milwaukee 0.9 

Menomini'e 3 

Kiiinickinnick 2. 4 

Total 3.6 

K.VU  1904 1H2 
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in  1869,  and,  as  subsequently  moditied,  provided  for  a  small  artificial 
harbor,  consisting  of  two  interior  basins  having  a  combined  area  of 
about  6i  acres,  ana  connected  with  Lake  Michigan  by  a  channel  between 
parallel  piers,  about  150  feet  apart,  the  depth  in  channel  and  basins  to 
be  13  feet  below  the  established  datum  plane,  which  is  3.0()  feet  below 
the  plane  of  reference  of  United  States  Lake  Survey,  or  high  water 
of  1838,  or  581.28  feet  above  mean  tide  at  New  York  City.  The 
present  project  was  completed  in  1896.  Since  then  the  expenditures 
at  this  harbor  have  been  for  maintenance.  The  total  amount  appro- 
priated for  the  improvement  of  this  harbor  is  $204,936.50. 

The  Sauk  River,  so  called,  is  only  a  small  creek  which  empties  into 
Lake  Michigan  at  Port  Washington.  This  stream  offers  no  advantages 
for  the  construction  and  development  of  an  interior  harbor.  On  the 
contrary,  it  has  been  peccssary  to  prevent  its  discharge  into  the  har- 
bor basm,  which  was  rapidly  filling  up  with  the  silt  brought  down  in 
time  of  freshets. 

Bluflfs  from  50  to  100  feet  high  rise  from  the  shore  both  north  and 
south  of  the  harbor,  so  that  the  area  avail&ble  for  an  artificial  interior 
liarbor  is  limited,  and  has  been  fully  utilized  in  the  constniction  of 
the  present  basins.  The  area  of  the  harbor  can  only  be  increased  by 
the  construction  of  exterior  works,  thereby  utilizing  the  lake  front  for 
harbor  purposes.  Such  construction,  it  is  my  experience,  can  only  be 
justifiea  when  a  corresponding  benefit  to  the  general  interests  of  com- 
merce is  reasonably  certain. 

The  principal  industry  of  Port  Washington  is  the  manufacture  of 
chairs,  carried  on  by  one  concern,  which  occupies  nearly  all  the  front- 
age on  the  north  basin.  Other  industries  of  lesser  importance  are  two 
foundries,  a  malting  company,  two  brickyards,  a  furniture  factory, 
and  a  tannery. 

The  present  depth  in  the  harbor  is  13  feet  below  the  aforesaid  estab- 
lished aatum  plane.  At  the  time  of  the  adoption  of  the  present  proj- 
ect this  depth  was  actual  and  ample  for  all  needs  of  commerce  on  the 
Great  Lakes.  At  the  present  time,  however,  owing  to  the  great 
increase  in  the  draft  of  vessels  and  the  lowering  of  the  level  of  Lake 
Michigan,  only  the  smaller  craft  can  enter  the  harbor,  the  actual 
depth  being  about  11  feet. 

The  present  harbor  could  be  increased  in  depth  by  dredging,  but, 
owing  to  the  limited  and  restricted  area  of  the  basins,  there  is  no  doubt 
that  were  the  depth  increased  so  as  to  permit  vessels  of  deeper  draft 
to  enter,  the  harbor  could  be  used  only  in  calm  weather.  Experience 
has  shown,  in  the  case  of  other  harbors  on  the  we^t  shore  of  I^ke 
Michigan,  that  an  increase  in  depth  produces  a  corresponding  increase 
in  disturbance  in  the  harbor  as  a  result  of  storms. 

At  the  present  time  and  under  existing  conditions  it  is  unsafe  for 
any  but  small  craft  to  enter  the  harbor  of  Port  Washington  or  to 
remain  there  during  heavy  storms,  the  combined  area  of  the  two 
basins  being  insufficient  to"  allow  the  inrushing  water  to  spread  out 
and  thereby  still  itself;  and,  as  has  already  been  stated,  the  available 
area  for  interior  basins  is  now  fully  utilized.  If  the  depth  were  to  be 
increased,  it  is  believed  that  it  would  be  unsafe  for  vessels  to  attempt 
to  enter  or  to  remain  in  the  present  harbor,  except  during  calm 
weather,  and  that,  so  far  as  a  '^  harbor"  is  concerned,  it  would  be  little 
better  than  the  old  "  bridge  piers"  of  thirty  years  ago,  that  extended 
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directly  from  the  shore  into  the  lake.  To  make  the  harbor  of  Port 
Washington  available  for  deeper  draft  vessels  at  all  times^  it  would 
therefore  be  necessary'  to  construct  one  or  more  breakwaters,  thus 
forming  a  protected  exterior  harlx)r. 

There  are  no  regular  lines  of  steamers  calling  at  Port  Washington. 
The  Goodrich  Transportation  Company,  which  maintains  a  regular 
lino  of  steamers  for  l)oth  freight  ana  passengers  on  the  west  shore  of 
Ijake  Michigan,  never  call  at  Port  Washington.  During  the  season 
of  1902  the  Barry  Transportation  Company  attempted  to  maintain  a 
regular  line  of  steamers  calling  at  this  harbor.  The  service  was,  how- 
ever, very  irregular. 

The  commerce  of  Port  Washington  is  small  and  entirely  local  in  its 
cliaractor.  The  principal  imports  by  way  of  the  harbor  are  coal  and 
lumber  for  local  consumption.  The  amount  of  coal  thus  imported 
does  not  exceed  9,000  tons  per  annum;  the  imports  of  lumber  do  not 
exceed  7,000,000  feet  B.  M.  per  annum.  No  coal  is  shipped  from  Port 
Washington  into  the  interior  of  the  State.  The  exports  by  \yay  of 
the  harix)r  are  insignificant. 

A  claim  has  l)een  put  forward  by  persons  interested  in  the  improve- 
ment of  this  harl)or  that  it  **  is  often  sought  as  a  harbor  of  refuge  by 
weather-bound  vessels."  It  is  not  known  that  any  vessels,  except 
fishing  vessels  and  similar  small  craft,  seek  Port  Washington  as  a 
harlK)r  of  refuge.  Such  vessels  are  of  light  draft  and  can  readily  enter 
the  present  harbor,  and,  for  reasons  already  stated,  any  deepening  of 
the  narbor  would  prove  harmful  rather  than  beneficial  to  tnem.  In 
my  opinion,  therefore,  and  for  reasons  ali*eady  stated,  the  claim  for  a 
harlKir  of  refuge  is  not  well  taken. 

On  AprilllS,  1899,  a  report  was  made  on  a  preliminary  examination 
at  Port  Washington,  and  subsequently  published  in  House  Document 
No.  44,  Fifty-sixth  Congress,  first  session.  As  some  of  the  people  at 
Port  Washington  expressed  dissatisfaction  with  that  paper,  every 
opportunity  has,  in  the  present  case,  been  given  to  those  interested  to 
Im^  heard  and  to  present  such  fact«  and  figures  as  might  enable  them 
to  establish  a  claim  for  better  harbor  facilities. 

As  a  result  of  several  conferences  with  leading  citizens,  the  petition  ^ 
appendi^l,  marked  "A,"  was  received.  As  this  was  of  a  very  general 
nature,  and  as  nothing  was  furnishe<l  in  support  of  the  claims  which  it 
set  forth,  a  set  of  (questions  was  prepared  and  sent  to  the  principal 
signers  of  the  p<»tition,  with  request  for  categorical  answers.  Those 
received  are  appended,  marked  '^B,""  **C,"*  *'  D."" 

In  view  of  all  the  information  obtainable  and  of  the  facts  as  submitted 
hen^with,  I  am  of  the  opinion  that  the  existing  harbor  facilities  at  Port 
Washington,  Wis. ,  are  ad(Hiuate  to  the  present  and  prospective  demands 
of  commerce  at  that  place  and  that  no  further  improvement  is  necessary 
at  this  time;  therefore  no  survey  is  recommendfed. 
Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  CWps  of  Engineers. 

Brig.  Gen.  Q.  L.  Giu-espie, 

Chiff  of  Engineers^  l\  S,  A. 
(Through  the  Division  Engineer.) 


«  Not  printed. 
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[Pint  IndorBement.] 

Office  Division  Engineer^  Northwest  Division, 

ChicagOy  lU.^  January  16^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 

The  local  conditions  at  Port  Washington  being  unfavorable  to  harbor 
improvement  except  at  great  cost,  and  the  prospective  trade  of  the 
port  not  being  sufficient  to  justify  a  heavy  expenditure,  I  concur  in 
the  opinion  thatf  no  enlargement  of  the  present  project  is  desirable, 
and  in  the  recoimuendation  that  no  survey  be  made. 

O.  H.  Ernst, 
Lieut.  CoL^  Corps  of  Engvaeers^ 
Dwision  Engineer^  Northwest  Division. 

,  [Second  indonement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Eebraary  J,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  oi  1902,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Cohmel^  Corps  of  Engineers. 

[Third  indorsement.] 

Board  of  Engineers  for  Rtvers  and  Harbors, 

Washington^  D.  C^Jvly  11^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm  v. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  a  preliminary  examination  of 
**  Harbor  at  Port  Washington,"  Wis.,  the  indorsement  of  the  division 
engineer  thereon,  and  all  other  data  available.  On  June  24,  1903,  a 
committee  of  the  Board  inspected  the  locality  and  held  a  public  hear* 
ing,  at  which  interested  parties  were  given  opportunity  to  express  their 
views. 

Port  Washington  is  situated  upon  the  west  shore  of  Lake  Michigan, 
about  25  miles  north  of  Milwaukee,  and  about  27  miles  south  of  She- 
boygan. It  is  a  manufacturing  town,  with  a  population  in  1900  of 
3,010.  The  only  railroad  passmg  through  Port  Washington  is  the 
(Jhicago  and  Northwestern,  which  here  parallels  the  lake  snore. 

The  harbor  is  artificial,  consisting  of^two  interior  basins  or  slips, 
connected  with  the  lake  by  a  channel  between  parallel  piers  150  feet 
apart.  The  present  depth  in  basins  and  channel  is  13  feet,  measured 
from  the  established  datum  plane,  or  about  Hi  feet  measured  from 
the  present  lake  surface,  and  this  is  the  depth  required  under  the 
existmg  project. 

The  available  wharf  frontage  upon  the  two  basins  is  about  2,200  feet. 
Due  to  neigfhboring  bluflfs,  this  could  not  be  increased,  nor  could  the 
area  of  the  basins,  about  5|  acres,  at  reasonable  expense. 

The  absence  of  any  interior  transportation  route  other  than  the 
railroad  above  mentioned  forbids  expectation  that  products  to  or 
from  interior  points  would  seek  Port  Washington  Harbor.    The  com- 
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merce,  originating  in  the  town  or  comprising  articles  destined  for 
consumption  or  manufacture  there,  is  all  that  would  l>e  affected  by  any 
improvement. 

Ijocal  industries  include  a  large  chair  factory,  a  furniture  factory, 
4  foundries,  1  flouring  mill,  1  brewery,  1  tannery,  and  2  brickyards, 
employing  in  all  about  1.500  men. 

About  7,000,000  feet  B.  M.  of  lumber  is  received  annually  at  Port 
Washington,  of  which  about  one-half  now  comes  by  water.  The  local 
coal  consumption  is  about  9,000  tons  annually,  and  nearly  all  is  received 
by  water.  The  annual  production  of  briclcs  is  reported  at  5,000,000, 
of  which  3,000,000  are  barged  to  Milwaukee. 

There  are  no  wholesale  distributing  houses  at  Port  Washington, 
package  freight  received  being  for  local  consumption  only. 

It  is  estimated  by  interest^  parties  that  the  total  freights  in  and 
out  aggregate  about  70,000  tons,  about  one-thii^  by  water. 

The  wharf  fronta^  and  basin  area  are  ample  for  all  commerce, 
existing  or  prospective.  Much  of  the  interior  harbor  is  exposed  to 
wave  action,  and  existing  depths  forbid  the  entrance  of  other  than 
light-draft  vessels.  Due  primarily  to  insufficient  depths,  no  regular 
line  of  steamers  now  makes  Port  Washington  a  port  of  call. 

It  is  possible  that  the  saving  due  to  decreased  freight  rates  might 
exceed  the  expense  of  maintenance  and  the  interest  on  the  original 
cost  of  the  improvements  necessary  to  obtain  and  protect  an  interior 
harbor  of  suitably  increased  depth.  Nevertheless,  the  harbor  is  too 
near  Milwaukee  to  give  promise  of  becoming  a  general  distributing 
point  or  of  developing  any  trade  of  other  than  local  importance. 
There  are  many  such  harbors,  the  improvement  of  which  would  be  of 
undoubted  local  benefit,  but  can  not  be  undertaken  for  financial  reasons 
until  places  of  more  general  importance  have  been  suitably  provided 
for.  For  this  reason  the  Board  records  its  opinion  that  the  further 
improvement  at  Port  Washington  by  the  General  Government  is  not 
advisable  at  the  present  time. 

For  the  Board: 

H.  F.  HoDOES, 
Major ^  Corpn  of  Engineers^ 

Senior  Member  Present. 


J  J  23. 

SURVEY  OF  HARBOR  AT  SOUTH  MILWAUKEE,  WIS. 
[Printed  in  lloune  Doc.  No.  116,  Pifty-eichth  Congivai,  teoond  Beskm.] 

War  Department, 
Officte  of  tub  Chief  of  Engineebs, 

Washington^  December  i,  190S, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  dated  April  10, 
1903,  by  Maj.  J.  G.  Warren,  Corps  of  Engineers,  on  resurvey  of  har- 
bor at  South  Milwaukee,  Wis.,  with  a  view  to  a  modification  of  the 
present  plan  of  said  harbor  and  the  construction  of  a  harbor  suitable 
for  the  needs  of  commerce  at  said  port,  with  plans  and  estimates  of 
the  same,  ordered  by  the  river  and  narbor  act  of  June  13,  1902. 


2904   BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

The  present  plan  for  the  improvement  of  this  locality  contemplates 
the  construction  of  parallel  piers  to  provide  a  harbor  entrance  200  feet 
wide,  18  feet  deep,  at  an  estimated  cost  of  $138,000,  and  $5,000  was 
appropriated  for  the  purpose  by  the  river  and  harbor  act  of  June  3, 
1896. 

Major  Warren  states  that  an  inner  harbor  at  the  locality  could  be 
provided  by  improvement  of  Oak  Creek  with  a  channel  varying  from 
250  feet  at  the  entrance  to  a  least  width  of  150  feet,  with  a  turning 
basin  of  300  feet  in  diameter  at  its  upper  end.  In  bis  opinion,  how- 
ever, such  a  channel  would  be  of  but  fittle  practical  benefit,  and  it  is 
neither  feasible  nor  advisable  to  construct  such  an  inner  harbor. 

Two  other  plans  for  improvement  are  presented,  as  follows: 

A.  For  a  aetached  breakwater  so  arranged  as  to  inclose  a  basin 
accessible  from  the  lake  by  two  entrances,  each  300  feet  wide,  the  basin 
to  be  dredged  to  a  depth  of  21  feet  below  datum,  all  at  an  estimated 
cost  of  ^20,000,  exclusive  of  the  cost  of  wharves  and  slips,  which 
should  be  provided  by  private  parties  or  the  city  of  South  Milwaukee 
at  their  own  expense.  Under  this  plan  the  present  project  is  to  be 
abandoned  and  Oak  Creek  diverted  so  as  to  flow  into  Lake  Michigan 
to  the  north  of  the  proposed  harbor. 

B.  This  plan  necessitates  certain  modifications  of  the  present  proj- 
ect, and  provides  for  the  construction  of  a  basin  of  about  10  acres 
area  inclosed  by  a  pile  pier  to  the  north  of  the  present  entrance.  It 
involves  removal  of  the  inshore  end  of  the  north  pier,  extension  of 
the  south  pier,  diversion  of  Oak  Creek  so  as  to  discnarge  south  of  the 
harbor,  and  dredging  the  basin  and  entrance  channel  to  a  depth  of  18 
feet  below  datum.  The  estimated  cost  of  this  plan  is  $236,000,  and  it 
does  not  include  the  cost  of  revetting  the  west  side  of  the  l)asin,  which 
should  be  done  b}'  private  parties.  A  depth  of  21  feet  below  datum 
under  this  plan  is  estimated  to  cost  $300,000. 

For  reasons  given  in  his  report,  Major  Warren  expresses  the  belief 
that  present  and  prospective  commerce  does  not  justify  the  construc- 
tion of  a  harbor  at  this  olace,  and  his  views  are  concurred  in  by  the 
division  engineer,  Col.  O.  H.  Ernst,  Corps  of  Engineers. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors  pursuant  to  the  provisions  of  sections  3  and  14  of  the  last 
river  and  harbor  act;  the  locality  has  been  visited,  and  a  public  hear- 
ing has  been  held  at  which  interested  parties  were  given  an  opportunity 
to  express  their  views.  From  the  facts  before  it  the  Board  concludes, 
in  its  report  of  July  17,  1903,  that  the  benefit  received  from  the  con- 
struction of  a  harbor  at  South  Milwaukee  would  not  be  commensurate 
with  the  cost,  and  that  it  is  not  advisable  for  the  United  States  at  this 
time  to  construct  a  harlx)r  there. 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
liruj.  Gtn.^  Chief  of  Engineers^  U.  S.  Army. 

Hon.  EuHU  Root, 

Secretary  of  War. 
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repobt  of  maj.  j.  g.  warrkn,  cokp8  of  enginkers. 

United  States  Engineer  Office, 

Milwaukee^  TF/w.,  April  10^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  of  harbor  at  South  Milwaukee,  Wis.,  with  a  view  to  ascertain- 
ing tfie  feasibility  and  advisability  of  the  construction  of  a  harbor 
Huitable  for  the  needs  of  commerce  at  said  port,  in  accordance  with 
the  requirements  of  section  14,  river  and  harbor  act  approved  June  13, 
1902,  together  with  a  map  ^  of  the  survey  showing  plans  for  said  harbor, 
and  an  estimate  of  cost  of  same. 

The  harl)or  of  South  Milwaukee  is  situated  at  the  mouth  of  Oak 
Creek,  a  small  stream  emptying  into  Lake  Michigan  about  10  mile^ 
8outh  of  the  harl)or  of  Milwaukee.  The  city  of  bouth  Milwaukee  is 
located  on  the  high  ground  on  either  side  of  Oak  Creek,  and  while  a 
sepanite  municipality,  is  really  a  manufacturing  8ul)urb  of  Milwaukee. 
The  general  elevation  of  the  citj^  above  Lake  Michigan  is  from  HO  to 
7o  fi»et.     Its  population,  accordmg  to  the  census  of  1900,  was  3,392. 

Prior  to  1891  there  was  a  small  hamlet,  known  as  Oak  Creek,  where 
the  citv  now  stands.  About  the  vear  mentioned,  a  svndicate,  known 
as  tiie  South  Milwaukee  Company,  acquired  possession  of  a  large  tract 
of  land  surrounding  and  including  the  village  of  Oak  Creek,  platted 
it,  and  made  a  commencement  on  a  haH)or  entrance  at  the  mouth  of 
the  small  creek,  from  which  the  original  village  derived  its  name  by 
building  two  pwtrallel  pile  piei's  200  feet  apart,  the  north  pier  being 
()00  feet  long  and  the  south  pier  3(>0  feet  long,  and  by  dredging 
J)etween  them  to  a  depth  of  al)out  12  feet. 

The  harl)or  work  done  by  this  syndicate  was  of  no  benefit  to  com- 
merce. The  piers  were  built  of  all  varieties  of  loi-al  timlnM*,  l>eech, 
hickory,  cotton  wood,  etc*.,  having  b^en  used  for  both  piles  and  timber. 
The  workmanship  was  of  aliout  the  same  quality  as  the  materials. 
Neither  pier  i.^  of  any  value  for  iwrmanent  harbor  improvements,  and 
in  the  present  ])roject  for  the  improvement  of  this  harlK)r  it  is  pro- 
vided that  the  piers  built  bv  the  South  Milwaukee  Company  shall  be 
taken  up  and  replaced  by  others  of  suitable  material  and  construction. 

The  it«*m  in  the  river  and  harlK)r  act  approved  August  18,  1894, 
appropriating  S7,000  for  improving  harl)or  at  Milwaukee,  Wis.,  con- 
tained the  following  proviso:  '^ancT  including  survey  of  the  harbor  at 
South  Milwaukee  with  a  view  to  the  improvement  thereof.'"  This 
survev  was  ordered  without  a  preliminary  examination,  and  was 
a<vonlingly  made  luider  the  direction  of  Mai.  James  F.  Gregory,  Corjw 
of  Kngineers,  U.  S.  Army,  by  Mr.  J.  A.  ft.  Tompkins,  C.  ti.,  whose 
reiK)rt,  with  estimate  of  cost  and  maps  of  harlnir  and  of  proposed 
Imrljor  entrance,  was  published  in  the  Annual  Keport  of  the  Chief  of 
Engineers  for  1H95,  page  2(>42  et  seq.  The  estimated  cost  of  the  har- 
lK)r  entrance  therein  proposed  was  $138,CMK).  Major  Gregory  made 
no  report  on  this  survey,  tnc  al)ove- mentioned  reiK)!t  being  submitt<Ml 
by  C^ipt.  Carl  F.  Palfrey,  Corps  of  Engin(»ers,  U.  S.  Anny,  without 
recommendation  or  comment,  in  his  annual  rejwrt  for  1895. 

The  river  and  harbor  act  of  June  3,  1890,  appropriat^nl  $5,(HM>  for 
the  improveiiH^nt  of  harbor  at  South  Milwaukee.  This  money  was 
expended  on  an  extension  of  1S5  feet  to  the  north  pier,  built  by  the 

«  Not  printed. 
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.Viiith  Milwaukftf"  Comfjftnv.  It  wa.-  not  lon.'iiidt^n'd  ;nlvi-ariu-  t-  l^ 
any  drM^inj^  until  thf:  pier."  ihoul^l  havfr  li^-m  nifit^-ri:illy  ^-At^-ti-i^-l.  a.- 
-tiirh  as  pr^viou.-^ly  hjyl  ^i*rf*n  donfr  Jiv  thfr  Sriuth  .Mil-.viiiik»^-i-  r.-Ui^iany 
ha/"!  pro vryl  valuer If.-i.-*.  thf:  channfrl  tillinj/  up  -«>:»ii  aftrr  h:i\iii.r  be^n 

In  hi«4  annual  n*fKirt.  for  l**i«*J  f.'apt.  ^rf*o.  A.  Ziun.  <.«)rp>  •  f  tlntri- 
nftftr.-i,  IJ.  S.  Anrny.  rcf/tuinif-iidfA  an  appropriati'.n  «.»f  ^{'-''.j.*^***  f«jr 
thft  irnprov^irnfrnt  r,f  tbi-»  JiarfK*r.  thi^j  amount  b^.-in;/  tht*  b:il;ini  h  i^f 
thft  f»,Htirnat>*d  co^t  afif'S  (U'Aiirtlnv^  thf?  amount  :ilr»-.uly  :ippn»priat»^<l. 
Thfn;  iH  no  doubt  that  thi.^  nrromnu-ndation  wa-.  rii.ulr  «'Mitir»;ly  from 
an  fn^\nf'f*T\n^  standjKiint  and  without  rfjnird  to  «-onjiuerci:il  r«'»|iiirfr'- 
mftntH.  Conffrf'-w,  by  appropriatin</ fcjMMj.  .->ho\v»-d  iin  ii»ti-nri'»ii  ••: 
makinc^  a  harJK>r  at  this  pla^re.  Surh  h>ein^  d^.-tmnirivd  uji'fn.  it  wa.- 
d^^Mirablf;  that  t\u*.  f.ntirfi  amount  estimated  a^  n»Ter?-i:iry  tu  r.iinpitt*' 
the  project  should  \tf'.  ma^ie  available  on  account  of  «-coiioiuy  <»f  r«iii- 
Htruction.  In  his  annual  reTK>rt.s  for  IStiT  and  !>*.♦>  Captain  Zinn 
maken  no  further  recrmimendation.s  for  appropriation^^,  and  with  tho 
exr^'.ption  of  the  one  recommenrlation  a>x>vc  mentionf<l,  non»*  has  «.'ver 
\}i*i».n  made. 

•So  far  as  is  known,  there  has  never  V)een  any  coinmerie  through 
the  harlxjr,  and  at  the  pren^mt  time  the  harl)or  \<  entindy  valueless. 
The  mouth  of  Oak  Oeek  is  nearly  closed  by  a  sand  Imr,  and  the  depth 
of  wat4'T  h^tween  the  piei-s  varies  from  about  1  foot  at  tlie  inner  end 
U>  a  maximum  of  aUjiit  1 1  feet  at  the  outer  end  of  the  north  pier. 

The  typical  harf)or  on  the  west  shore  of  I^ake  Mi<hi;ran  is  hx^ated 
at  and  near  the  mouth  of  a  river,  and  the  improvements  made  }>y  the 
Unit4*d  Stat4'M  c^irisistof  making  the  river  available  for  puri>oses  of 
e^mimerce  by  forming  and  maintaining  an  entrance  channel  from  the 
river  mouth  into  I^ake  Michigan  of  Huch  a  width  and  depth  as  the 
necdH  of  eomnu^rce.  demand,  the  channel  being  prot(^cted  bv  pimllel 
pierH.  The  har)M)r  prof>er  is  the  river,  along  which  do<-ks  and  whar\es 
are  l(>ciit4Ml,  and  the  channel  in  the  river  is  usually  maintained  by  the 
municiiNility  or  private  parties,  the  improvements  made  hy  the  United 
StatcM  t^^rniinating  at  the  nhore  line. 

The  present  proje<'t  for  South  iVIilwaukee,  and  which  is  shown  on 
the  map  by  broken  Idack  line^,  provides  for  such  an  entrance  to  Oak 
Creek.  l\>  l)o  of  any  ])nictic4ible  uses  for  purposes  of  general  com- 
merce the  inU^rior  channel  or  harbor  in  Oak  (Veek  should  be  not  less 
than  160  feet  wide.  The  (channel  should  be  as  nearly  straight  as  pos- 
niblo,  and  should  have  a  Inisin  at  or  near  its  upper  end.  of  sufficient 
area  to  jn^rmit  veswds  to  1m»  turned  therein.  There  should  be  room  on 
each  Hide  of  the  channel  for  wharves  and  warehouses,  which  should  be 
eaaily  aecH^Hsible  bv  railroad  as  wcdl  as  bv  ordinarv  streets  and  roads. 
Kurtnermon*,  the  interior  harl)or  should  be  so  located  and  pn»tected 
as  to  Im»  available  at  all  times,  and  permit  vessels  to  safely  lie  at  their 
ni<K>rings  under  all  conditions  of  weather. 

The  to])ogra])hv  of  the  vallev  of  Oak  Creek  and  country  immediately 
adjacent  thereto  Is  shown  on  the  accompan3'ing  map,  the  land  contouiN 
being  drawn  at  vertical  int*»rvals  of  6  feet  above  tlie  datum  plane,  or 
lero  of  gauge.  A  proposed  interior  channel  and  turning  basui  is  also 
ahown  on  tlic  map  by  broken  red  lines.  The  width  of  this  pro]X)sed 
^diannel  varies  from  250  feet  at  the  entrance  to  a  least  width  of  15o 

4:  the  channel  is  provided  with  a  turning  basin  of  3(X)  feet  diameter 
I  upper  end.    The  distance  from  the  inner  eud;4  of  the  piers  to 


APPENDIX   J  J — BEPOBT   OF   MAJOB  WABBEN.  2907 

the  center  of  turning  basin  is  about  1,700  feet,  and  there  is  about 
3,000  feet  of  wharf  fronta^  on  the  two  sides  of  the  chanm^U  exclusive 
of  the  turning  basin.  This  proposed  channel  is  l)elieved  to  bo  the  best 
attainable.  It  is  believed*  however,  that  this  channel  would  be  of  but 
little  practical  benefit.  As  may  l>c  seen  from  the  map,  Oak  Creek, 
which  is  shallow,  is  very  crooked  and  lies  at  the  })ottom  of  a  deep 
ravine  the  sides  of  which  are  very  steep. 

The  bottom  of  this  ravine  is  from  60  to  70  feet  below  the  general 
level  of  the  surrounding  country.  The  material  of  the  side  slopes  is 
clay,  and  there  are  numerous  springs  on  each  side  of  the  ravine.  At 
places,  the  proposed  channel  woula  require  a  side  cutting  of  from  25 
to  30  feet,  which  would  carry  the  slopes  practically  to  the  top  of  the 
ravine.  The  resulting  channel  would  l)e  nothing  but  a  canal,  with  no 
available  room  for  wliarves  and  warehouses,  practicallv  inaccessible 
by  railroad,  and  only  to  be  reached  by  ordinary  roads  by  very  steep 
grades.  The  channel  would  be  exposed,  and  it  is  doubtful  if  vessels 
could  lie  safely  moored  at  the  wharves  during  a  severe  storm  from  an 
easterly  Quarter. 

It  is  believed  that  it  is  neither  feasible  nor  advisable  to  construct  an 
interior  harbor  at  this  place,  and  therefore  no  estimate  of  the  cost  of 
the  same  is  made.  Two  other  plans  for  a  harbor,  however,  remain  to 
be  considered,  both  being  entirely  artiticiul  harbors,  not  dependent 
upon  Oak  Creek,  and  loi^ated  directly  in  Lake  Michigan.  These  plans 
are  shown  on  the  map  in  full  red  lines  and  are  marked  '"A"  and  ''  B.'' 

Plan  A  provides  for  a  detached  breakwater  so  arranged  as  to  inclose 
a  Imsin,  access  to  which  can  be  had  from  the  lake  by  two  entrances, 
each  300  feet  wide.  Wharves  and  slii>s  are  to  l>e  built  along  the  shore 
as  shown.  The  inclosed  basin  is  to  Ik*,  dredgini  to  a  depth  of  21  feet 
below  datum.  The  breakwater  is  to  be  built  and  the  dredging  in  the 
basin  is  to  be  done  by  the  United  States.  The  wharves  and  slips  are 
to  be  built  by  private  parties  or  by  the  city  of  South  Milwaukee. 

Under  this  plan,  the  present  project  is  to  be  abandoned  and  Oak 
Creek  divertea  so  as  to  now  into  LsJce  Michigan  to  the  north  of  the 
proposed  harbor.  Experience  has  shown  that  in  the  case  of  a  small 
stream  flowing  into  an  artificial  basin,  considerable  silt  and  alluvium 
is  deposited  by  it,  and  in  periods  of  freshet  the  amount  becomes  so 
great  as  to  cause  very  appreciable  shoaling. 

Access  to  the  wharves  can  be  had  by  railroad,  and  the  harbor  would 
be  capacious  enough  to  accommodate  the  largest  vessels  engaged  in 
the  commerce  of  the  lakes. 

The  breakwater  is  to  be  built  of  timber  cribs  filled  with  stone,  and 
sunk  on  a  pile  foundation.  The  superstructure  is  to  be  of  concrete. 
While  the  nrst  cost  of  this  style  of  construction  would  be  greater  than 
if  built  entirely  of  timber,  it  is  believed  that  on  account  of  the  per- 
manency of  the  work  and  the  constantly  increasing  cost  of  timber  it 
would  be  more  economical.  The  cost  of  this  breakwater  would  proba- 
bly range  from  $75  to  $175  per  linear  foot,  the  average  being  probably 
about  $150. 

The  estimate  of  the  cost  of  the  breakwater  and  dredging  is  as  follows: 

3.500  linear  feet  of  breakwater,  at  $150  per  linear  foot $525,000 

400,000  cable  yards  dredging,  at  15  cents  per  cubic  yard 60. 000 

Gontingendee,  superintendence,  etc.,  6  percent 35.000 

Total 020,000 


E 


2908      REPORT   OK   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABKT. 

No  estimate  is  made  of  the  cost  of  wharves  and  slips,  but  the  cost 
of  building  same  would  probably  be  not  far  from  $500,000. 

Plan  B  provides  for  a  small  artificial  basin  inclosea  by  a  pile  pier 
to  the  north  of  the  present  entrance.  This  plan  necessitates  certain 
modifications  of  the  present  project.  With  the  exception  of  the  exten- 
sion of  1807,  the  present  north  pier  is  to  be  entirely  removed,  and  the 
inshore  end  of  the  projected  north  pier  is  to  be  abandoned.  The  south 
pier  is  to  be  built  from  the  shore  on  a  straight  line,  parallel  to  the 
north  pier.  The  fender  piling  provided  for  in  the  present  project  is 
not  to  DC  built. 

The  basin  will  contain  approximately  10  acres,  and  the  west  side  of 
it,  which  would  be  available  for  wharves,  is  to  be  revetted  by  private 
parties  and  not  by  the  United  States.  Oak  Creek  is  to  be  diverted  so 
as  to  discharge  south  of  the  harbor,  for  the  same  reasons  as  already 
iven  for  plan  A.  The  basin  and  entrance  channel  is  to  be  dredgM 
y  the  United  States  to  a  depth  of  18  feet  below  datum,  this  being 
t6e  present  projected  depth  for  this  harbor.  The  estimate  of  the  cost 
of  plan  B,  exclusive  of  revetment,  is  as  follows: 

600  linear  feet  crib  pier,  at  $90  per  linear  foot $54, 000 

400  linear  feet  pile  pier  ( 18  feet  wide},  at  $30  per  linear  foot 1^,  000 

2,315  linear  feet  pile  pier  ^  14  feet  wide),  at  $25  per  linear  foot 57, 875 

565,000  cubic  yards  oredging,  at  15  cents  per  cubic  yard 84, 750 

Tearing  out  930  feet  old  pier,  at  $5 ' 4, 650 

Changing  creek  channel 1, 000 

Contingencies,  superintendence,  etc 21,  725 

Total 236,000 

If  it  should  be  desired  to  provide  a  depth  of  21  feet  below  datum, 
the  piers  would  have  to  be  extended  be3"ond  their  present  projected 
length,  and  the  foregoing  estimate  should  be  increased  by  about 
$64,000,  making  the  total  estimated  cost  of  21  feet  of  water,  by  plan 
B,  $300,000. 

While  the  pile  pier  inclosing  the  basin  would  be  built  almost  entirely 
in  Lake  Michigan,  it  is  believed  that  the  shore  line,  which  has  advanc^ 
300  feet  in  the  past  eight  years,  would  continue  to  advance,  so  as 
eventually  to  extend  outside  of  the  proposed  pier,  thus  forming  an 
interior  basin. 

As  regards  the  feasibility  of  the  two  plans  A  and  B,  above  outlined, 
there  is  no  doubt  that  the  interests  of  a  general  and  growing  com- 
merce would  be  better  subserved  by  plan  A.  This  plan  provides  for 
four  slips,  each  600  feet  long  and  150  feet  wide,  and  in  each  of  which 
two  of  the  largest  vessels  on  the  lakes  could  lie  at  the  same  time.  It 
is  believed  that  ample  wharfage  is  provided;  all  the  wharves  could  bo 
reached  by  railroad.  The  breakwater  would  thoroughly  protect  the 
inclosed  basin  so  as  to  afford  shelter  at  all  times. 

This  plan  is,  however,  a  costly  one,  not  only  to  the  United  States, 
but  to  the  private  parties  and  others  who  would  be  required  to  build 
the  wharves  and  slips,  the  total  estimated  cost  of  the  completed  har- 
bor being  not  less  than  $1,000,000  and  possibly  $1,500,000.  It  is  not 
believed  that  either  the  present  or  any  prospective  commerce  at  South 
Milwaukee  would  justify  so  large  an  expenditure. 

Plan  B,  which  is  merely  a  modification  of  plan  A,  is  Ktimilar  to  the 
harbor  at  Waukegan,  111.,  and  Port  Washington,  Wis.  At  Wauke- 
gan,  however,  there  is  practicallv  an  unlimited  area  of  low  land  to  the 
northward  of  the  harbor,  which  permits  of  indefinite  extension,  by 
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meanK  of  a  main  channel  with  lateral  slips.  Such  extension  at  South 
Milwaukee  is  impossible^  as  the  beach  is  comparatively  narrow,  and 
the  bluffs,  the  foot  of  which  is  but  a  short  distance  from  the  shore,  are 
from  GO  to  70  feet  high. 

The  general  topography  at  South  Milwaukee  Harbor  more  nearly 
resembles  that  at  Tort  Washington  Harbor,  where  two  small  artificial 
basins  were  constructe<l,  and  the  Sauk  River,  a  stream  of  al)out  the 
same  size  as  Oak  Creek,  was  diverted  to  one  side. 

From  experience  had  at  Port  Washington,  it  is  believed  that  plan 
IJ  would  prove  inadequate  for  anything  except  a  small  local  commerce, 
and  that  the  harbor  would  be  available  onl^  in  comparatively  fair 
weather.  It  is  not  believed  that  its  construction  would  result  in  any 
material  benefit  to  general  commerce. 

Finallv,  as  regards  the  general  commercial  interests  that  might  be 
l)enefited,  it  umst  l)e  said  that  there  appears  to  be  little  or  no  reason 
for  the  construction  of  any  harbor  at  this  placp.  There  are  at  the 
present  time  two  deep-water  harbors  close  to  South  Milwaukee,  l)oth 
of  which  have  a  dcptn  of  21  feet;  Milwaukee  Harbor  being  about  10 
miles  north,  and  Uacine  Harbor  about  13  miles  south  of  South  Mil- 
waukee.    At  Milwaukee  there  is  also  a  large  harbor  of  refuge. 

With  a  view  to  determining  the  commercial  interests  that  might  be 
l)on(*fited  by  the  construction  of  a  harbor,  and  also  the  probable  extent 
of  such  l)enefits,  I  sent  the  following  letter  to  Mr.  Fred  W.  Rogers, 
secretary  of  the  South  Milwaukee  Company: 

Milwaukee,  Wib.,  March  P,  190S. 

Dear  Sir:  The  river  and  liarbor  act  approved  June  13,  1902,  contained  the  follow- 
ing item: 

"Harl)or  at  South  Milwaukee:  Reflurvey,  with  a  view  to  the  modification  of  the 
present  plan  of  gaid  harbor,  and  with  a  view  to  aiK*ertaining  the  feasibility  and 
advi^tabinty  of  the  conFtruction  of  a  harbor  suitable  for  the  needs  of  commerce  at 
Kaid  |>ort,  with  plauH  and  efltimates  of  the  same.'* 

In  acH*onlaiRv  with  the  foreg^)inf?  requirements  a  survey  has  been  made  and  a  map 
prt»|)ariHl  undtT  my  direction.  In  onler  that  the  report  on  said  survey  may  he  com- 
I>lete,  it  is  desirable  that  as  full  information  as  poflBiole  be  had  regarding  the  present 
an<l  pn)M{)ective  (?(»mmercia]  importance  of  South  Milwaukee.  I  shall  be  pleased  to 
have  you  fill  out  answers  to  the  inclosed  questions  and  return  same  to  tnis  ofiSce, 
toyri'thVr  with  any  other  information  you  may  have  on  the  subject. 

I  have  to  rtHiuest  that  you  will  furnish  me  with  the  names  of  prominent  business 
hoiiHi's  at  South  Milwaukee  that  I  may  also  send  to  them  blanks  to  be  filled  out  in 
onier  that  the  information  may  be  complete  as  poesible. 

Vt'ry  respectfully,  J.  O.  Warren, 

MajoTt  Onrjt^  of  Engineers. 

Mr.  Freii  VV.  Rociers, 

Serrftary,  South  Miltvaukfe  Cbm/xmy,  3iiltcatUtffj  Wis. 

Similar  letters,  with  inclosures,  were  also  sent  to  the  mayor  of  South 
Milwaukee,  the  Bucyrus  Company,  and  to  Mr.  Byron  E.  Walter, 
president  of  the  Advancement  Association.  With  the  exception  of 
letters  of  ai*knowledgement,  the  only  reply  received  was  the  following: 

Please  fill  out  answers  to  tlie  following  Questions  relative  to  the  commerce  of  South 
Milwaukt>e,  Wis.,  and  return  in  inclo^a  official  envelope  to  Maj.  J.  G.  Warren, 
Corps  of  Kn^rineers,  U.  8.  Army,  Milwaukee,  Wis.  Exact  figures  are  not  nececeary; 
reasonably  close  approximations  are  all  that  are  required. 

( 1 )  What  are  the  annual  receipts  of  coal?    50,000  tons. 

(2^  What  are  the  annual  receipts  of  lumbei?    7,000,000  feet  B.  M. 

(3)  What  is  the  total  commerce?    Imports,  120,000  tons;  exports,  90,000  tons. 

(4)  (a)  In  the  event  of  increased  haroor  facilities,  in  your  opinion  what  percent- 
age of  the  foregoing  would  be  shipped  by  watei?  Imports,  40  per  cent;  exports,  20 
p«r  cent. 
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(6)  In  your  opinion,  what  would  be  the  principal  articles  shipped  by  wateif 
Coal,  coke,  lumber,  brick,  lime,  iron,  farm  products,  stone,  and  seneral  merchandise. 

(5)  What  are  the  principal  manufactures  of  South  Milwaukee?  Steam  shovels  and 
dredses,  merchant  bar  iron,  horseshoes,  baskets,  sash,  doors  and  blinds,  gloe, 
whisky,  office  furniture,  gray  iron,  malleable  castings  and  merchant  hardware,  pack- 
ins  boxes,  and  fire  engines. 

J6)  Please  state  any  other  facts  or  information  not  above  enumerated  bearing  upon 
this  subject.     ( No  answer. ) 

C.  Franke,  Mayor. 

Bybon  E.  Walter,  Advancement  AgaocioHon. 

From  this  one  report  it  would  appear  that  the  commerce  is  and 
would  be  entirely  local  and  of  only  moderate  amount.  Some  coal  and 
lumber  might  be  received  by  vessel,  but  it  is  doubtful  if  the  exp>ort8 
by  way  of  the  harbor  would  be  of  any  importance. 

Several  manufacturing  establishments  are  located  at  South  Milwau- 
kee, and  their  combined  output  is  undoubtedly  large  and  important; 
but  it  is  such  as  would  naturally  be  shipped  by  rail  rather  than  by 
water.  Furthermore,  these  establishments  are  located  from  half  a 
mile  to  a  mile  and  a  half  from  the  harbor,  so  that  a  transfer  by  drays 
or  other  mode  of  conveyance  between  them  and  the  docks  would  be 
necessary. 

On  account  of  the  topography  of  South  Milwaukee  it  would  be  prac- 
tically impossible  to  locate  manufacturing  establishments  directly  at 
the  harbor  under  any  of  the  proposed  plans.  It  might  be  possible  to 
locate  coal  docks,  but  the  coal  would  have  to  be  hauled  up  very  steep 
grades  and  for  a  considerable  distance;  and  it  is  probable  that  the 
various  manufacturing  establishments,  which  would  be  the  largest  con- 
sumers, could  obtain  their  coal  from  Milwaukee  by  rail,  delivered  at 
their  plants,  cheaper  than  by  wa}'  of  the  harbor.  The  same  is  true  as 
regards  lumber. 

South  Milwaukee  is  on  the  main  line  of  the  Chicago  and  Northwestern 
Railway  between  Chicago  and  Milwaukee,  and  is  connected  by  electric 
railway  with  Milwaukee  and  Racine.  Passenger  travel  is  therefore 
amply  provided  for,  and  with  the  exception  of  possible  excursions  on 
Sundays  and  holiday's,  it  is  doubtful  if  there  would  be  any  passengers 
to  or  from  this  place  by  way  of  the  harbor. 

In  view,  therefore,  of  the  difficulties  and  excessive  cost  of  building 
a  harbor  suitable  for  the  requirements  of  general  commerce,  of  the 
close  proximi^  of  Milwaukee  and  Racine  harbors,  and  of  the  purely 
local  nature  of  the  commerce  of  South  Milwaukee,  it  is  believed  that 
present  and  prospective  commerce  does  not  justify  the  construction  of 
a  harbor  at  tnis  place. 

Very  respectf ulW,  your  obedient  servant, 

J.  G.  Warren, 
Major^  Corps  of  Emjineen. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engl  neer»^  U.  S,  A. 
(Through  the  Division  Engineer.) 
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[Flnt  fndonement] 

Okfk'k  Division  Engineer,  Northwest  Division, 

.  Chicago,  111,  April  13,  1903. 

licsiKH't  fully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  it  is  not  advisable  to  construct  a  harbor 
at  South  Milwaukee. 

O.  H.  Ernst, 
Colond,  Corps  of  Engineers^ 
Division  Engineer,  Northwest  Division. 

[Second  indonemcnt.] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

April  18,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
l)ors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps  of 
Engineers,  series  of  1902.  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel  J  Corps  of  Engineers. 

[Third  indoivcment.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  July  17,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Ifeard  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
report  of  the  district  officer  and  the  indoraement  of  the  division  engi- 
ne<'r  n^hiting  to  plans  and  estimates  for  the  further  improvement  of 
the  liar!K)r  at  South  Milwaukee  based  upon  a  "resurvey,  with  a  view 
to  the  nuKlitication  of  the  present  plan  of  said  harbor^and  with  a  view 
to  ascertaining  the  feaKibinty  and  advisability  of  the  construction  of  a 
hurl>or  suitable  for  the  needs  of  commerce  at  said  port."  A  committee 
of  the  Board  insi)ected  the  locality  on  Juno  28.  1903,  and  on  the  same 
day  held  a  public  hearing  at  Milwaukee,  at  wiiich  interested  persons 
wore  given  opportunity  to  expre^  their  views. 

South  Milwaukee  is  but  10  miles  south  of  Milwaukee,  Wis.,  of  which 
city  it  is  a  manufacturing  suburb.  About  ten  years  ago  two  piers,  200 
foot  apart  and  600  and  30(.)  feet  long,  respectively,  were  constructed  in 
this  l<x*ality  at  the  mouth  of  Oak  Creek  oy  a  local  land  company,  and 
the  area  l>etween  tho  piers  was  di*edged  to  a  12-foot  depth. 

Nq  preliminary  examination  of  the  locality  on  the  part  of  the  United 
States  has  lieon  made  hitherto,  but  based  upon  a  survey  of  the  harbor 
with  a  view  to  \Xa  improvement,  directed  in  the  river  and  harbor  act  of 
August  18,  lSi)4,  an  appropriation  of  $5,000  was  made  in  1896,  and 
this  sum  was  expended  in  extending  the  north  pier  185  feet  The 
offwt  of  this  appropriation  was  apparently  the  adoption  by  Congress 
of  a  project  to  improve  the  liarbor  at  a  totisil  cost,  as  ascertained  from 
the  sur\'ey  alwve  mentioned,  of  $138,000. 

By  reason  of  the  bluffs  adjacent  to  Oak  Creek,  which  would  not  per- 
mit the  convenient  use  of  the  same  for  dock  purposes,  even  if  this  very 
small  stream  were  dredged  to  tho  requisite  depth  and  width,  it  is  the 
opinion  of  the  district  officer,  concurred  in  by  the  Board,  that  no  suit- 
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ahle  inner  harbor  of  the  common  lake  type  can  be  formed  at  South 
Milwaukee. 

It  appears  that  an  outer  harlwr  of  very  limited  capacity  adequate 
for  but  a  small  local  commence  and  unsafe  in  storms  would  cost 
^236, U<KJ.  The  estimate  for  a  safe  outer  harl)or  of  capacity  sufficient  to 
accommodate  at  wliarves  simultaneously  eight  large  lake  carriers  is 
^20,(XK).  In  the  latter  case  the  construction  of  wharves  by  private 
parties  would  Ije  a  verj'  expensive  undertaking,  probably  equaling  in 
cost  the  breakwater  harbor  itself. 

The  proximit\'  of  Milwaukee  would  probably  prevent  the  develop- 
ment of  a  general  conmierce.  Inbound  shipments  would  l)e  for  loi'al, 
priv-ate,  or  factorv  consumption,  and  outbound  shipments  would  con- 
sist of  but  a  smalf  proportion  of  the  articles  locally  manufactured. 

The  following  are  the  more  important  manufacturing  plants  at  South 
Milwaukee: 

The  Buoynis  (^ompany,  mannfactnring  steam  sliovcls,  dreilges,  eU*. 
Eagle  Horseshoe  Company,  manufacturing  l>ar  iron  and  steel,  horseshoes,  et-t'. 
Stowell  Manufacturing  and  Foundry  Company,  manufacturing  miscellaneous  hard- 
ware. 
The  Whitmore  Comi)any. 
Stollenwerk  &  Weber  Box  Factory. 

All  shipments  to  and  from  South  Milwaukee  are  bv  rail.  Incom- 
plete returns  from  interested  parties  indicate  approximately'^  the  fol- 
lowing annual  receipts: 

Tons. 

Coal 50,000 

Lumber 10,000 

I ron  and  steel 30, 000 

Miscellaneous 30,000 

Total 120,000 

The  shipments  from  South  Milwaukee  aggregate  about  90,000  tons 
annually,  mostly  of  wood  and  metal  manufactures. 

The  freight  rate  on  coal  received  at  South  Milwaukee  exceeds  by  25 
cents  per  ton  the  mil  and  water  rate  at  Milw^aukee.  If  there  were  a 
harl)or  at  South  Milwaukee,  considerations  of  return  freight,  inferior 
unloading  facilities,  etc.,  might  1x5  expected  to  increase  the  rates  on  coal 
to  that  harbor  over  the  Milwaukee  rate.  Moreover,  there  would  be  a 
charge  for  hauling  the  coal  from  the  harbor  to  the  factories — a  consid- 
erable distance  in  some  cases — whereas  coal  received  by  rail  is  delivered 
conveniently  to  the  consumer.  The  same  reasoning  applies  to  the 
lumber  and  pig-iron  receipts. 

It  is  not  believed  that  tne  benefits  arising  from  the  construction  of 
a  harbor  at  South  Milwaukee  w^ould  now  oe  commensurate  with  the 
cost.  It  is  therefore  the  opinion  of  the  Board  that  it  is  not  advisable 
for  the  United  States  at  tiiis  time  to  construct  a  harbor  at  South 
Milwaukee. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col.^  Corps  of  Engin^erH^ 

Se^iior  Member  oftlic  Board. 
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PRELIMINARY   EXAMINATION  OF    HARBOR  AT  STONE   HAVEN,    WIS- 
CONSIN. 

[Printed  In  House  Doc.  No.  218,  Fifty-eighth  Conirrcw,  second  aciition.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Decen}her  i,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  July  21, 
1902,  by  Maj.  J.  G.  Warren,  Corps  of  En^ineern,  on  prelimfnary 
examination  of  harl)or  at  Stone  Haven,  Wis.,  witii  a  view  to  the 
improvement  of  the  same  by  the  construction  of  piers,  or  othemvise, 
to  meet  the  demands  of  commerce  at  this  port,  made  in  pursuance  of 
a  requirement  of  the  river  and  harbor  act  approved  June  13,  19<)2. 
Major  Warren  is  of  the  opinion,  concurred  in  by  Lieut.  Col.  O.  H. 
Ernst,  Corps  of  Enrineei-s,  the  division  engineer,  that  the  improve- 
ment of  the  locality  by  the  General  (jovernment  is  not  advisable. 

This  report  has  i>ecn  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  ITarbors,  in  pursuance  of  sections  8  and  14  of  the  above-mentioned 
act,  and  the  Boaitl  states  in  its  report,  dated  March  17,  1903,  that  it 
believes  that  the  improvement  of  harbor  at  Stone  Haven  by  the  con- 
struction of  piers,  or  otherwise,  is  not  justified  by  the  demands  of 
commerce  at  this  port,  and  that  it  is  not  desirable  for  the  United 
States  to  undertake  the  improvement 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  sen^ant, 

G.  L.  Gillespie, 
Br!(j.  Gen.^  Chief  of  Engineers^  U.  S,  Anny, 

Hon.  Elihu  Root, 

SetTetary  of  War. 


rel*ort  of  maj.  j.  (1.  warren,  corps  of  engineers. 

United  States  Engineer  Office. 

Milwaukee,  Wia.^  July  21,  1902. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminar}'  examination  made  at  Stone  Haven,  Wis.,  in  accordance  ' 
with  instructions  contained  in  letter  from  Office  of  the  Chief  of  Engi- 
neers, United  States  Army,  dated  June  23,  1902,  and  to  comply  with 
reauirements  of  an  item  in  section  14  of  act  approved  June  13,  11K)2, 
which  reads  as  follows:  *' Harbor  at  Stone  Haven,  with  a  view  to  the 
improvement  of  the  same  by  the  construction  of  piers  or  otherwise  to 
meet  the  demands  of  commerce  at  this  port" 

Stone  Haven,  so  called,  is  W^ted  on  the  west  shore  of  Lake  Michi- 
gan, and  about  8  miles  north  of  Port  Washington,  Wis.  The  village 
of  Belgium,  a  station  on  the  Chicago  and  Northwestern  Railway  and 
situated  about  i\  miles  west  of  Stone  Haven,  is  the  nearest  railway 
shipping  point 

The  lake  bottom  in  the  vicinity  of  Stone  Haven  is  generally  a  thin 
layer  of  sand,  overlying  the  limestone  rock.    There  is  no  river  or 

KNG  1901 1S3 
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creek  flowing  into  Lake  Michigan  at  Stone  Haven,  and  the  locality 
offers  no  natural  advantages  for  a  harbor.  Any  harbor  that  might  be 
constructed  at  this  place  would  consist  of  au  artificial  basin  formed  by 
inclosing  a  portion  of  the  lake  with  piers  and  breakwaters. 

There  is  a  large  limestone  quarry  located  at  Stone  Haven,  and  on 
March  22,  1900,  the  Secretary  of  War  granted  a  permit  to  the  Lake 
Shore  Stone  Company,  a  corporation  owning  and  operating  the  quarry, 
to  build  and  maintain  a  pier  extending  1,000  feet  from  the  shore  into 
Lake  Michigan.  A  crib  pier  has  been  built  in  accordance  with  the 
terms  of  the  permit,  and  on  the  outer  end  an  elevator  for  handling 
and  storing  crushed  stone  has  been  constructed,  and  to  which  the  stone 
is  carried  by  means  of  a  tramway  built  along  the  pier.  The  depth  of 
water  in  the  vicinity  of  the  elevator  is  about  14  feet. 

The  pier  affords  but  slight  protection  to  vessels  lying  alongside  of 
it,  and  is  practically^  no  more  than  a  ''bridge"  pier,  such  as  was  used 
in  former  years  at  various  harbors  before  their  improvement  was 
begun  by  the  United  States. 

While  the  Lake  Shore  Stone  Compan}^  have  displayed  much  enter- 
prise in  developing  their  property,  and  have  been  under  heavj  expense 
m  making  the  guarr;^  accessible  to  vessels  by  means  of  the  pier  before 
mentioned,  their  business  constitutes  the  only  commerce  now  existing 
at  Stone  Haven  that  would  be  benefited  by  the  proposed  harbor.  The 
surrounding  country  is  purely  agricultural,  and  it  is  believed  that  not 
only  present  but  prospective  commerce,  other  than  that  originating 
at  the  quarry  of  the  Lake  Shore  Stone  Compan}',  would  be  in  no  man- 
ner benefited  by  the  proposed  improvement. 

The  harbor  of  Port  Washington,  Wis.,  situated  about  S  miles  south, 
has  a  depth  of  13  feet  below  datum,  and  the  harbor  of  Sheboygan, 
Wis.,  about  19  miles  north,  has  a  depth  of  19  feet,  which,  under  the 
project  authorized  by  act  of  June  13,  1902,  will  be  increased  to  21 
feet  below  datum.  It  is  believed  that  the  present  needs  of  general 
commerce  are  fully  subserved,  and  that  a  harbor  at  Stone  Haven  is 
unnecessary. 

For  the  foregoing  reasons,  therefore,  the  improvement  of  the 
locality  by  the  General  Government  in  any  manner  whatsoever  is  not 
recommended. 

Very  respectfully,  your  obedient  servant, 

J.  G.  Warren, 
Major ^  Cor j>iii  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Enqhieers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Third  Indorsement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  III. ,  August  i,  190^, 

Respectfully  returned  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  the  improvement  of  this  locality  b  not 
advisable. 

O.  H.  Ernst, 
Lieut,  CoL ,  C(rrp8  of  Engineers^ 
Divis^ion  Engineer^  Northwest  Division. 
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[Fourth  indonement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Au^st  12,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
tiUgineers,  current  series,  for  consideration  and  recommendation,  as 
rcmiired  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Fifth  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  17,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Array. 

The  lk>ard  of  Engineers  for  Rivers  and  Harbors  has  given  due  con- 
sideration to  the  within  report  of  the  district  officer,  the  indorsement 
of  the  division  engineer  tnereon,  and  a  letter  from  the  Lake  Shore 
Stone  Company  interested  in  the  improvement. 

Stone  Haven  has  no  natural  advantages  for  a  harbor,  and  there  is  a 
harbor  of  general  utility  8  miles  to  the  south  and  another  19  miles  to 
the  north  of  this  locality. 

The  onI\*  commerce  involved  is  that  originating  from  a  single  pri- 
vate industry,  and,  in  the  opinion  of  the  Board,  no  general  commerce 
would  result  from  the  desired  improvement. 

The  cost  of  an  artificial  harl)or  would  be  large  and  entirely  dispro- 
portionate to  the  resulting  commercial  l)enefits. 

The  lk)ard  therefore  believes  that  the  improvement  at  Stone  Haven 
by  the  construction  of  piers,  or  otherwise,  is  not  justified  by  the  demands 
of  commerce  at  this  port,  and  that  it  is  not  desirable  for  the  United 
Stati's  to  undertake  this  improvement. 

For  the  Board: 

H.  F.  HoixiES, 
Major,  Cor/>s  of  Engineers, 

Senior  Metnher  Present. 
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IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS  AND  CHICAGO 
RIVER,  ILLINOIS,  AND  OF  CALKMET  RIVER,  ILLINOIS  AND  INDIANA; 
SURVEY  OF  ILLINOIS  AND  DES  PLAINES  RIVERS,  ILLINOIS,  FOR 
WATERWAY  FROM  LOCKPORT,  ILLINOIS,  TO  ST.  LOUIS,  MISSOURI. 


REPORT  OF  COL.  0.  IL  ERNST,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH  OTHER 
DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVBMENTB. 


L  Chicago  Harbor,  Illinois. 

2.  Chicaf^  River,  Illinoifl. 

8.  Calumet  Harbor,  Illinois. 

4.  Calumet  River,  Illinois  and  Indiana. 


5.  Survey  of  Illinois  and  Des  Plaines  riv- 
ers, Illinois,  for  waterway  from 
Lock  port,  Illinois,  to  St  Louis, 
Missouri. 


EXAMINATION. 

6.  (^alumet  River,  Illinois. 


United  States  Engineer  Office, 

(7ium/o,  in.,  Juff/  15,  190i. 

General:  I  have  the  honor  to  forward  herewith  the  annual  reports 
upon  the  works  in  iny  charge  for  the  fiscal  year  ending  June  30, 11)04. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Colonel,  CorpH  of  Engin^rn. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Enqineern,  V.  S,  A. 


K  K  I. 


IMPROVEMENT  OF  CHICAGO  HARBOR,  ILUNOIS. 

OuUr  hasin. — This  basin  originallv  covered  455  acres  of  the  area  of 
Lake  Michigan,  of  which  270  acres  fie  seaward  of  the  dock  line  estab- 
lished by  the  Secretarv  of  War  September  22, 189o,  and  185  acres  west 
of  this  dock  line.  The  dock  line  is  about  1,300  feet  east  of  the  right 
of  way  of  the  Illinois  Central  Railroad  and  2,000  feet  distant  from  and 
parallel  to  the  easterly  breakwater  of  the  basin. 

Under  authority  granted  by  the  Secretaiy  of  War  July  24,  1895,  a 
bulkhead  has  been  constructed  along  the  dock  line,  and  the  area  shore- 
ward of  the  dock  lino  is  now  being  tilled  in  by  the  city  of  Chicago  for 
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-oaihwanlly  fr^iCQ  thi?r  river,  bj  ahoat  1.15- •  f»^<r«  in  iriiSi.  cocnpn^ii^ 
a^j^^it  7'.»  arrr^.  is*.*  r^^ti  dr^^i  to  a  lepch  -i^f  ±1  f*=^t  '-jelov  Chicago 
^liir  •'Luring,  trrfr  c»>otnf.-t  for  whi-.-rk  w^*  ol-jr-^i  Ifce^.-^mh^r  •^^  15«»±. 


During'  th^  j*iar  irr*r^ul4r  iretiging  bsk-  hphrc  i:or  in  this  Area  by  the 

Grk  cofnmi-pfi^Jt^r-  of  th*-  .-:tT  of  Coi-a^*.  for  tbe  pcrrose  of  filling 
biiyl  the  dock  lii>r  for  the  park. 

The  dred^n$r  dooe  in  fomker  year?  nesoltei  in  %  ±I-f«>:<  chaniiel  in 
the  river  from  Pine  street  to  the  Jake  aai  the  sune  irpch  orer  the  har 
at  the  harbor  entraoee  a?  well  a-?  over  the  7^  ^.-rtj  of  the  basin  men- 
tioned above. 

The  (Hers  ao^i  breakwaters,  except  the  north  pier,  are  seneraily  in 
fair  conditioo.  Being  contracted  of  wooden  cribisw  baUa^ted  with 
fstone.  their  •uper^triMrtores  miL^t  all.  in  «»ar?e  of  time.  \i^  rebuilt ; 
bot  unle^  ^^me  unex]:^:ted  ao-ident  ^hould  occur,  that  work  may  be 
deferred  -eieral  years  for  all  except  the  north  pier.  That  pier  has 
differed  from  fire  and  collUion?.  a?  well  as  decay,  and  it  i^  proposed  to 
replace  the  .superstrocture  with  concrete,  in  accordance  witn  the  sketch 
mbmitted  witn  the  last  annual  report,  when  fon-ls  become  available. 

It  18  prc^Kksed  to  Wre  the  funds  now  available  and  those  recommended 
for  appropriation  for  the  fi^jcal  year  ending  June  3>>.  l'.«»5.  in  dredging 
the  outer  iMbdn,  in  maintaining  existing  woiks.  and  in  rebuilding  the 
mpenrtrueture  of  the  north  pier  in  concrete. 

ibere  was  no  contract  in  force  in  Chicago  Harbor  during  the  fiscal 
year  19W. 

Joly  1,  19Ce,  haknee  anexpended $2,442.^ 

JoiMr  30.  lifCM,  amoant  exf/einied  daring  fi:>cm]  vear,  for  mainteiiaDtfe  of 
imprr/venMnt '. 768.39 

Joly  L 1904.  falance anexpended 1,674.55 

Amoant  (tfnimaXhd  i  required  for  completion  of  existing  project 409. 960. 00 

hm/i^inl  that  ran  fje  \tr%f1^Xah\y  expende*^!  in  fiscal  year  en«Ung  Jane  30. 
VMA^  in  a^ldition  to  the  tjalance  anex[«n«l€f«l  Jaly  1.  1901: 

For  work.**  of  irnprovetnent I2S5. 000. 00 

For  roaintenanrc  of  improvement 10, 000. 00 

2S6.000.00 

8a(mjitt«d  in  c-^mi plianc-e  with  re^joireiuent^  **i  ssundrr  civil  act  of  Jane 
4,  1H&7,  and  of  serlion  7  of  the  river  and  harbr*r  a?t'of  1S99. 


IJMT  or   AFPBOPRIATIONS   rr>B   UJkHBOB  AT  CHICAGO.  ILL. 

By  art  of —  Bv  act  of — 

July  11,  1870 1100,000.00       "    Julv  13,  1892 «iS,000.00 

Maw;h3,  1871 100,000.00            August  18,  1894 80,000.00 

JonelO,  1872 90,000.00            >Iarch  3,  1899 100,000.00 


Man:h3,  1873 90,000.00 

June  23,  1874 75, 000. 00  Total  appropriated  .  1, 910, 000. 00 

March  3,  1875 78, 000. 00  Received  from  all  sources 

August  3,  1876 5,000.00  since    1870    (transfer   of 

June  18,  1878 75,000.00  ,      tugs,  sales,  etc.) 921.16 

March3,  1879 75,000.00  |                                                

June  14,  1880 145,000.00                ToUl 1.910,921.16 

March  3,  1881 150, 0(J0. 00  Expenditures  to  June  30, 

AugUKt2,  1882 200,000.00         1901 1,909,246.61 

July5,  1884 100,000.00                                                   

August  5,  1886 75, 0(X).  00  i  Balance  unexpended 

August  11,  1888 200,000.00                   June  30, 1904 1,674.55 

September  19, 1800 ...  100, 000.  oo 


APPBKDIZ  K  K — REPOBT  OF  COLONEL  EBN8T. 


2919 


COMMBBCIAL  STATISTICS. 

Receipts  and  sliiprnenU  by  lake  at  Chicago  during  calendar  year  J90S, 


Receipts. 


Ton«. 


Coal 

Iron  ore... 
Hardware 
Lumber... 
Shingles.. 

Lath 

POMUl 

Tiea 

Poles 

Wood 

Salt 


Plaster... 
Cement . . 
WhiUng.. 
Asphalt.. 

SSS^::: 

Wheat... 
Plaxneed. 
Oats 


Coflfee 

Liquors ..... 

Sugar 

Groceries  ... 

Stone 

Unclaidlled. 


985,133 

106,792 
25,468 

866,166 
6,870 
210 
88,  M4 
91,979 
36.816 
18.485 

206.708 
14,106 

116,258 

11,017 

7,173 

10,678 

776 

86,640 

24,976 

1.205 

14.616 

18,670 

250, 122 

252.455 
15.900 

630,553 


Shipmentsi. 


Wheat 

Com 

Oat** 

Rve  

Flour 

Gnu<8  mhkIs. 
MillstufTH.. 

Malt 

Oilcalte.... 

SpelttT 

Lead 

Glucose 

Sugar 

Oil. 


Pork 

Beef 

Tall<»w 

Starch 

Broom  com 

Hides 

Leather  .... 

Wool 

Groceries... 
Unclassiflcd 


Total 3,828,206 


Total. 


Compftrison  ofreceipte  and  shipments  for  year$  1S94  to  lOOS^  iticlusive. 


Year. 


Tons. 


Year. 


1894 7.209.236 

1896 7,205.942 

1896 6,:M7.163 

1897 7,149.759 

1898 7.891, 4M 


1899. 
1900. 
1901. 
1902. 
19U3. 


Tons. 


175,970 

1.114,802 

148,691 

n.656 

272, 092 

1.232 

57, 519 

3,H91 

ir>.  301 

l.Sll 

2,914 

14.061 

7.  on 

9.185 

538 

50 

5.072 

9.658 

TXi 

504 

473 

5. 391 

17.910 

369.814 


2, 277, 348 


Tons. 


6.lH9,i;6:» 
5,S73.070 
«,  If*  1.2 12 
.5. 1H1.792 
6. 105,  ft.'iS 


Amount  of  ri'vonuo  <'ollt»cte<l  during  fistral  year  1904 $8, 141, 662. 07 

Arrimls  and  clearances  a/vessels^  ("hicttgo  Harbor. 


.^t<iim , 
^11 ... 


Arrivals. 


Number. 


5,164 
673 


ToUl 


5,737 


Tons. 


4,237,197 
189, 175 


Clearanoea. 


Number. 


5,079 
583 


TOUM. 


4,l(}«'i.22:» 
190,094 


4.426,872 


5,662       4.:iv.,3iy 


KKPORT  OF   MR.  (i.  A.   M.   LlLJKNl  KANTZ,  AfttllKTANT   ENGINEER. 

rxiTKi)  States  Engineer  Office, 

Chicagip,  III.,  July  1,  l!K>4. 

CoivONSl:  I  have  the  honor  to  Bubmit  the  following?  report  on  operatiouH  in  Clii(ra^> 
Harbor,  llHnoiH,  <luring  the  year  en<iing  June  'M\  liKM: 

Then*  was  no  contract  in  font*  during  the  year  for  any  work  of  imi)n)venient  t»f 
this  harbor,  and  no  such  work  was  done. 

(^)NDITION   OK  THE    WORKS   ON    JUNE  30,   WHH, 

Tlic  south  jner. — Tlie  su|H»r8trncture  over  this  pier  was  rebuilt  in  1893.  It  is  in 
reasonably  fair  condition,  save  in  scattertti  places  when*  the  top  side  tinil)ers  and 
crow-ties  have  lM*4*n  danmgiHl  by  vcshi*1s  and  tugs  that  moor  along  the  pier,  fastening 
their  linoB  to  tiie  ties. 
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The  north  pier. — West  of  the  ** Light-house  slip"  this  pier  is  entirely  occupied  by 
private  parties — except  the  part  us^  by  the  Ligot-House  Department — and  tnls  part 
of  the  pier  is  in  ^ir  condition.  The  superstructure  of  the  portion  cast  of  the  slip  is 
in  a  state  of  extreme  decay.  It  was  rebuilt,  eight  courses  in  height,  in  1891.  Sev- 
eral fires,  together  with  collisions  with  vessels  and  the  work  of  the  elements,  have 
brought  about  this  condition,  which  requires  a  new  superstructure  in  accordance 
with  the  project  submitted  to  the  Department  with  last  year's  report.  The  pile  pro- 
tection at  the  outer  end  is  also  badly  broken  up. 

The  easterly  breakwater. — ^The  superstructure  was  rebuilt  in  1891.  It  is  in  verv  fair 
condition,  save  some  decay  in  the  decking  and  top  side  timbere  in  scattered  places, 
especially  m  the  southerly  and  more  expc^ed  portion,  and  in  two  places  where  colli- 
sions with  vessels  have  occurred,  viz,  one  very  bad  break  on  the  east  side,  650  feet 
from  the  north  end,  where  the  steamer  KcUamazoOy  of  the  Williams  Line,  ran  into  it 
on  July  3,  1901;  the  other  about  midway  on  the  west  side,  where  a  comparatively 
slight  damage  has  been  done  by  some  unknown  vessel.  The  pile  protection  at  the 
w^iterly  end  of  the  ''return  "  is  broken  up,  but  a  clump  of  13  piles  remains  in  good 
condition  as  a  protection  in  front  of  this  place.  The  new  life-saving  station  at  the 
north  end  is  completed,  but  not  yet  occupied. 

Tlie  southerly  breakwater. — The  superstructure  was  rebuilt  in  1893.  It  is  generally 
in  fair  condition  and  similar  to  that  over  the  easterly  breakwater.  Deck  planks  are, 
however,  decayed  or  lost  in  scattered  places,  this  being  especially  the  case  towara 
the  outer  or  easterly  end,  which  is  most  exposed  to  seas.  One  of  the  clumps  of 
piles  at  the  north  end  is  broken  up  and  has  only  two  piles  left. 

The  exterior  breakwater. — ^The  superstructure  was  rebuilt  in  1894  to  1895  and  is  gen- 
erally in  sood  condition,  save  some  slight  damages  done  b^r  unknown  vessels. 

Channel  at  the  entrance. — There  is  an  available  channel  with  not  less  than  from  20.5 
to  22  feet  below  Chicago  city  datum  from  the  lake  to  Rush  Street  Bridge.  The  Illinois 
Central  Railroad  Company's  bridge  near  the  mouth  of  the  river  has  now  been 
removed. 

MisceUaneous  remarks. — In  October,  1903,  the  existence  of  two  shallow  places  in  the 
vicinity  of  the  harbor  were  reported  to  this  office  and  investigated,  viz:  (1)  Oppo- 
site the  private  pier  at  Thirtieth  street,  2,100  feet  from  its  outer  end.  This  was 
found  to  consist  of  clay,  with  a  depth  of  14  feet  over  it,  about  20  feet  in  diameter 
and  surrounded  by  water  20  feet  in  depth.  It  was  entirelv  removed  on  the  23d  of 
November,  1903.  (2)  At  a  point  south  30°  17^  west,  1 .69  miles  distant  from  the  Lake 
View  crib  and  south  39°  45^ east,  1.62  miles  distant  from  the  Lake  V^iew  pumping 
station  at  the  foot  of  Montrose  Boulevard.  The  shoal  api)eared  to  consist  of  a  pile 
of  rubblestone.  The  shallowest  place  found  was  13  feet  and  the  place  was  sur- 
rounded by  depths  varying  between  19  and  21  feet  The  ore-laden  steamer  Wawaiam^ 
which  struck  this  shoal,  was  probably  not  less  than  a  mile  to  the  eastward  of  its 
proper  course. 

The  outer  portion  of  the  old  ''Casino  pier ''  at  Jackson  Park  has  been  removed  in 
part.  The  inner  1,400  feet  are  to  be  rebmlt  Electric  lights  will  be  maintained  at  the 
outer  end  of  the  old  work  until  it  has  been  ascertained  that  no  submerged  piles 
remain  in  place. 

WORK   PROPOSED   FOR  THE   YEAR   ENDING   JUNE  30,  1905. 

There  being  at  present  no  funds  available  for  the  improvement  of  this  harbor,  no 
work  is  now  proposed  for  the  ensuing  year. 

1  am.  Colonel,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCEANTZ, 

Astidamt  Engineer 
Col.  O.  H.  Ernst, 

Corps  of  Engineers, 


K  Ka. 

IMPROVEMENT  OF  CHICAGO  RIVER,  ILLINOIS. 

ThiH  river  constitutes  the  inner  harbor  of  Chicago,  III.     Its  navig- 
able jmrb*  lie  wholly  within  the  city  limits  of  Chica^. 

In  the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  page  2^4, 
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may  be  found  a  full  report  upon  this  stream  and  its  needed  improve- 
ment, and  in  his  Annual  Ileport  for  1897,  page  2793,  a  history  of  the 
improvement  and  some  detailed  information  as  to  the  obstructions  to 
naviji^ation  existing  along  its  channels.  Rcfen^nce  is  made  in  his  Report 
of  1902,  page  209Y,  to  the  work  undertaken  by  the  sanitary  district 
of  Chicago  m  connection  with  tbe  improvement  of  this  river. 

At  the  close  of  the  fiscal  year  enaing  June  30,  1902,  the  project 
under  the  act  of  June  3,  1896,  as  modified  by  the  act  of  June  4,  1H97, 
for  improvement  by  dredging  to  allow  passage  bv  vessels  drawing  10 
feet  of  water,  and  to  cut  away  certain  obstructive  bends  and  projecting 
docks,  had  been  completed. 

During  the  fiscal  year  just  closed  no  work  was  done  by  the  United 
States,  but  the  sanitary  district  of  Chicago  continued  its  work  of 
improvement,  having  dredged  197,611  cubic  yards  of  material  and 
built  1,248  linear  feet  of  wooden  dock,  and  8,276  cubic  yards  of  con- 
crete doi'k.  For  this  information  I  am  indebted  to  Mr.  Isliam  Ran- 
dolph, chief  engin(»er  of  the  sanitary  district. 

The  securing  of  the  22  tmcts  of  land  necessary  for  the  two  turning 
basins  provided  for  by  act  of  Congress  of  June  13,  1902,  has  been 
diligently  prosecuted.  Purchases  were  made  by  agreement  with  the 
owners  wherever  pnicticable,  5  tracts  being  thus  secured  during  the 
year  in  addition  to  the  2  tracts  secured  last  year.  Ten  tracts  have 
been  condemned,  but  not  paid  for;  the  certified  transcript  of  the  record 
of  pro<*eedings  in  the  United  States  district  court,  with  abstracts  of 
title  and  other  jmpers,  have  been  forwarded  to  the  Attorney-General 
for  his  approval  l)efore  making  payment  therefor.  One  tract  was 
c(»ded  by  act  of  the  Illinois  State  legislature  approved  May  13,  1903. 
One  tnict  has  teen  omitted  by  authority  of  the  Secretary  of  War 
dated  May  21,  1904.  The  title  pai)ers  for  the  remaining  3  tracts  are 
now  ready  to  l>e  forwarded  to  the  Attorney -Cieneral  for  his  approval. 

The  dnift  of  vessels  navigating  the  Chicago  River  is  limited  to  about 
1*J  fe(»t,  there  Inking  onlv  about  17  feet  of  water  over  two  of  the  tun- 
nels under  the  river,  ana  a1)out  18  feet  over  the  third. 

C'ongress,  by  act  approved  April  27,  liH)4.  declared  these  tunnels 
unreasonable  olwtructions  to  the  free  navigation  of  the  river  and  made 
it  the  duty  of  the  SiHTctar}'  of  War  to  give  notice  to  the  persons  or 
corporations  owning  or  controlling  them  so  to  alter  them  as  to  render 
navigation  over  them  free,  easy,  and  unobstructed.  Under  instruc- 
tions from  the  Chief  of  Engineers,  I  made  an  investigation  of  all  the 
facts  concerning  the  tunnels,  and  submitted  a  report  on  May  26, 1904, 
which  was  published  as  War  Department  Document  No.  22Y. 

(xomplaints  from  the  navigation  interest  having  l)een  received  against 
the  Illinois  Central  liailroad  bridge  near  the  mouth  of  the  river,  a 
public  hearifig  was  held  November  21,  1903,  at  which  all  parties  in 
interest  were  given  an  opportunity  to  be  heard.  As  a  result  thereof 
the  Secretary  of  War,  under  date  of  Deceml)er  22,  1903,  ordered  the 
com{)any  to  remove  the  bridge  and  pier  to  a  depth  22  feet  below  Chi- 
cago city  datum.  After  some  delay,  due  to  a  protest  from  the  com- 
panv  and  a  rehearing  of  the  case  hy  a  Board  of  Engineer  OflScers,  the 
t)ri(lp»  and  pier  M'ere  finallv  removed  about  the  end  of  the  fiscal  year. 
A  slight  deficiency  in  depth  was  found  at  the  site  of  one  of  the  rest 
piers  which  the  company  promptly  agreed  to  remedy. 

There  wits  no  contract  in  foi-cc  in  Chicago  River  during  the  fiscal 
year  1904. 


i922      KEPDST  or  TH£  chief  of  EXGIXXZK.  r.  S.  AKXT. 

Juij  1.  1S08.  balance  oXiexpeDded $$15,341.53 

JnxMr  STj,  l^M.  an]K>fiiit  exp^nderi  dorins  dsL-al  Teair.  f*>r  work«  c*i  improve- 
ment  : ;. 22,903.21 

July  I,  l&OI,  balaoce  anexpeiyled 323,901.32 

Jaijr  I.  liffH.  ontitaiiding  Iiabilitie> 139.115.64 

July  1,  IftTM,  boiaDoe  avaulable 1^7»5.68 


APPBOPBIATIOS9L 

Act  of  Jane  3,  1896 $9O,00aOO 

fkiDdry  citU  act,  Jane  4,  IstfT 113,000.00 

Sundry  mil  a^t,  Jalv  1,  ISJto 400,000.00 

.Strndrr  dvil  act,  Jane  6,  19CH) 62,000.00 

Actof  Jonel3,  1902 306,457.00 

Reodred  from  sale  of  prrjperty 1, 481. 12 

TrjdaJ 932,938.12 

Expenditaree  to  Jane  30.  1904  i  exclosive  of  $25.0Uii  ali«*tt€d  from  appro- 
priation for  Chicago  Hartx)rof  Angogt  IS.  ISWi 609,036.80 

Balance  unexpended  July  1,  1904 323,901.32 


REFOBT  OF   MR.  «.  A.  M.   LIUEXCR-^XTZ.  .\sei.«rAXT   EXGHCEER. 

United  States  Exgixeee  Office, 

Chira^^  IlL,  Jti/y  ♦,  i«l^ 

Colo^tel:  1  have  the  honor  to  submit  the  following  report  on  operations  in  Chicago 
River,  lllinobf,  during  the  fisi-al  year  en* ling  June  30.  1904: 

There  wa«  no  trfnlTVLci  in  force  during  the  year  for  any  work  of  improvement  of 
thifl  river,  and  no  jfuch  work  was  done. 

WORK  DOXE  DCIUNG  THE  YEAR. 

In  the  matter  of  f>ecuring  titles  to  the  tract^^  of  lan<l  required  for  the  coortmction 
of  the  two  profKj««eil  turning  basins,  the  following  proervsB  was  made: 

The  land  rer^uired  was  divide«l.  aocurding  to  ownerehip  i»r  location,  into  6  tracts  for 
the  North  Branch  Ijasin  and  16  for  the  S<»uth  Branch  basin.  Prior  to  July  1,  1903, 
3  of  these  tracts  had  Ijeen  secure*  1,  viz,  \os.  1  and  2  of  the  north  basin,  by  purchase, 
and  No.  13  of  the  south  basin,  cedeil  by  a4*t  o(  the  State  legislature. 

linring  the  vear  there  have  been  secured  5  tracts  by  purchase,  Noe.  1,  2,  3,  5,  and 
16  of  the  south  l)asin.  Ten  tracts  were  condemned' between  the  6th  and  14th  of 
April  last,  viz,  Nos.  4,  5,  and  6  of  the  north  Insin,  and  7,  8,  9,  10,  11,  12,  and  14  of 
the  south  basin.  The  court  record,  with  judgments,  etc..  in  these  oases,  were  for- 
warde<i  to  the  Attomev-General  for  his  approval  on  Jiuie  17  and  18 — for  tracts  5  and 
6,  north  basin,  on  the  latter  date,  and  for  the  oiherv  on  the  former. 

Under  authoritv  from  the  Socretarv  of  War  of  Mav  21,  iy04,  it  was  decided  to  omit 
tract  No.  3,  north  basin,  as  it  would  not  materially  affect  the  usefulness  of  that  basin, 
and  as  the  sum  of  $7,513  would  thereby  be  save*!  and  to  that  extent  counterbalance 
the  increase  in  the  amounts  of  the  verdicts  above  the  appraise*!  valuation. 

The  title  papers  for  three  tracts,  Nos.  4.  6,  and  15,  south  liasin,  the  Chicago  Termi- 
nal Transfer  Kailrrjad  Company's  property,  are  about  ready  to  l^e  forwarded  to  the 
Attomey-Generalfnr  ap[)roval. 

The  payments  made,  or  to  Ite  made  for  all  the  land  to  be  acquired,  as  compared 
with  the  originally  appraised  valuations,  including  the  buildings  on  the  land,  lease- 
hoKls  and  dainaces  to  remaining  land,  but  not  including  docks  to  be  buUt  or  other 
work  to  be  done,  nor  expenses  of  the  condemnation  suits,  are  as  followb: 
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Appraised 
valuen. 


North  Branch  baiiin:  ' 

Tract  1 fir2,/>44.00 


Tracts 
Tracts. 
Tract  4. 
Tracts. 
Tract*. 


41,863.57 
8,575.00 
4.896.80 
8,976.00 

49,978.50 


Total  for  north  badn 221,833.87 


South  Branch  basin: 

Tract  1 

Tract2 

Tracts 

TTact4 

Tracts 

Tract  6 

Tract? 

Tracts 

Tract  9 

TraiaiO 

Tract  11 

Tract  12 

Tract  13 , 

Tract  14 

Tract  15 

Tract  16 


2, 
3, 
8, 
2, 
1, 

1. 
1. 
3. 

2, 
19, 
27, 
14. 

6. 


199.75 
037.50 
375.75 
000.00 
076.00 
676. 12 
625.00 
125.00 
125.00 
667.39 
5-23. 25 
435.46 
503.32 
822.76 
592.26 
('>85. 75 


Paid  or  to  be 
paid. 


fliar&i4.00 

41,863.57 

0.00 

4,896.80 

9.302.40 

63,339.40 


231,946.17 


2. 199. 75 

3,087.50 

8,375.75 

2.000.00 

1,076.00 

5,676.12 

750.00 

1,350.00 

1,350.00 

4,741.74 

627.90 

2,666.26 

0.00 

27,822.76 

14.592.26 

6,685.75 


Total  for  nouth  basin. 


95.470.31 


77,951.79 


RKCAPm'LATION. 

For  North  Branch  banin '221, 833. 87 

For  South  Branch  basin 96, 470. 31 


231,946.17 
77,951.79 


ToUl 317,301.18 


809.897.96 


Difference,  repreeentinfj  amount  8ave<l $7,406.22 

The  Hiiin  thuH  8ave<l  in  Heciirin)^  the  nec^eHsary  lantl  was  somewhat  increased 

thnai^h  |)ayments  made  by  private  {larties,  duly  authorized  by  the  Secretary  of  War, 

as  folio wh: 

For  wrecking  the  buildinfw  on  tract  2,  North  Branch  basin $150. 50 

For  removing  black  noil  from  tracts  1  and  2,  North  Branch  basin 216. 50 

Total :W7.00 

A  further  increase  in  this  amount  will  be  made  when  the  Imildings  on  land  taken 
for  the  South  Branch  basin  are  Hild. 

Two  lines  of  soundings  were  run  from  Rush  Street  Brid^  to  the  junction,  in  the 
main  branch  of  the  river,  an<i  then<*(*  to  Belmont  avenue  in  the  north  branch,  viz: 
one  line  through  the  right-hand  channel  and  the  bridge  draws,  the  other  through 
the  left-hand  channel,  toascertain,  approxunately,  the  prevailing  depths.  The  result 
showe<l  as  follows,  the  depths  having  reference  to  city  datum: 

From  Rush  street  to  the  junction  the  availalile  depth  was  found  to  be  from  17.5 
to  21  feet,  except  16.5  feet  in  the  north  draw  of  Rush  Street  Bridge,  which  is  seld^mi 
if  ever  used  by  any  other  boats  than  tugs;  17  in  mid-cliannel  across  I^a  Salle  street 
tunnel  and  16.5  feet  in  the  northerlv  chimnel  near  the  point  opposite  Lake  StnH.'t 
Bridge.    The  southerly  channel  is  the  deepest,  ^nerally  from  18.5  to  21  feet. 

From  the  junction  to  (^hicago  avenue,  the  available  depth  is  18.5  to  20  feet,  exivpt 
in  the  east  draws  at  Kinzie  street,  where  only  10.5  to  11.5  fett  were  found;  near  and 
in  the  east  <lraw  of  Indiana  Street  Bridge,  15.5  to  16.5  feet 

(liicago  avenue  to  North  avenue,  17  to  20  feet,  except  at  Division  an<l  Bla(*khawk 
street  bridge,  («ast  channels,  16  to  16.5  feet. 

North  avenue  to  Fullerton  avenue,  16  to  18  feet,  except  at  Chicago,  Milwauk(>e 
and  St.  I'ttul  Railway  bridge,  14.5  to  15.5  feet;  in  the  east  <lraw,  Webster  Avenue 
Bridge,  15.5  feet;  at  North  vVestem  Railway  bridge,  west  draw,  15  feet  at  and  near 
Fullerton  Avenue  Bridge,  w^est  draw,  8.5  to  1).5  feet,  and  in  the  east  draw  10.5  tn  17 
feet. 

Fullerton  avenue  to  Belmont  avenue,  from  15.5  to  17  feet,  excent  14.5  (vet  in  tlit- 
east  draw  of  Diversey  Avenue  Bridge  and  in  the  channel  through  the  tcm|M>niry 
bridge  at  north  Western  avenue  and  9.5  feet  to  15  feet  near  Belmont  avenue. 

The  North  Branch  Canal  has  a  <*hunnel,  through  the  middle,  of  at  least  17.5  ff<'t, 
bat  generally  from  18.5  to  20.5  fei>t. 
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WORK    PROPOSED    FOR  THE   ENSUING    YEAR. 

As  soon  as  all  the  legal  papers,  now  in  the  hands  of  the  Attorney-General,  or  about 
to  be  sent  to  hiui,  have  lx»en  apnrove<l  it  is  proposed  to  pay  for  the  land  not  yet 
secure<^l;  to  advertise  for  proposals  for  the  work  of  construction,  after  the  specifica- 
tions for  this  work  have  lK?en  nrepared  and  apj)roved  by  the  Department;  to  dispoee 
of  buildings  remaining  on  the  land  and  to  begin  actual  operations. 
I  am,  Colonel,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LiLJENCRANTZ,  Aiufuitant  Engineer. 
Col.  0.  II.  Ernst, 

Corps  of  Ent/ineers. 


K  K3. 


IMPROVEMENT  OF  CALUMET  HARBOR,  ILLINOIS. 

The  object  of  the  work  originally  was  to  provide  a  deep  entrance  to 
the  Calumet  River  and  the  port  of  South  Chic*ago.  Unaer  the  latest 
project  it  is  also  to  provide  a  narbor  of  refuge  and  anchorage  ground  in 
front  of  the  river  mouth,  as  well  as  an  easy  approach  to  tne  entrance. 

The  first  object  is  accomplished  by  first  protecting  the  proposed 
channel  by  parallel  piers  300  feet  apart,  projecting  into  the  lake  from 
the  shore,  and  then  dredging  between  them  to  the  proper  depth.  Work 
was  begun  in  1870,  and  by  the  30th  of  June,  1870,  2,020  linear  feet  of 
the  south  pier  and  3,640  feet  of  the  north  pier  had  been  completed,  and 
a  channel  16  feet  deep  between  the  piers  had  been  secured,  which 
completed  the  old  project. 

By  the  act  of  June  3, 1896,  the  project  was  enlarged  so  as  to  provide 
for  an  extension  of  the  piei's  and  an  increase  in  the  channel  depth  to 
20  feet. 

By  the  act  of  March  3,  1899,  it  was  still  further  enlarged  so  as  to 
provide  for — 

1.  A  breakwater  4,400  feet  long  connected  with  the  shore  and  run- 
ning due  east  into  the  lake,  terminating  in  water  32  feet  deep. 

2.  A  second  breakwater  a}x)ut  2,000  feet  long  running  in  a  southerly 
direction  from  the  outer  end  of  the  first,  but  detached  therefrom,  the 
interval  between  the  two  breakwaters  to  be  not  less  than  2,500  leet, 
the  exact  location  of  the  second  breakwater  and  the  necessity  of  build- 
ing it  to  be  left  for  determination  after  completion  of  the  fii*8t. 

3.  The  anchorage  area  sheltered  by  those  breakwaters  to  be  dredged 
to  20  feet  depth. 

4.  Extending  the  south  pier  at  the  mouth  of  the  Calumet,  800  feet. 

5.  Dredging  in  the  Calumet  River  to  a  width  of  200  feet  and  depth 
of  20  feet  for  a  dishince  of  2  miles  from  the  mouth. 

The  act  of  June  13,  1902,  authorized  a  modification  of  the  first  and 
second  items  by  substituting  for  the  detached  breakwater  an  extension 
in  a  southeasterly  direction  of  the  first  breakwater  for  a  distance  not 
to  exceed  2,500  feet.     (See  sketch  VI  accompanving  last  annual  report.) 

At  the  beginning  of  the  fiscal  year  all  of  the  above  work  had  been 
completed  except  the  first  item,  work  on  which  was  begun  April  3S, 
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1903,  and  tho  third  item,  which  wa8  91  per  cent  completed.  This  third 
item,  dredging  tho  area  sheltered  by  breakwaters,  which  was  being 
prosecutecT  under  a  contract  with  the  Lydon  &  Drews  Company,  of 
Chicago,  entered  into  March  19,  1902,  was  completed  November  1(), 
1908,  the  total  amount  of  material  dredged  under  the  contract  being 
1,440,734  cubic  yards,  of  which  207,623  <*ubic  yards  were  removed 
during  the  fiscal  year.  The  payments  under  this  contract  aggregated 
♦229,076.71.  The  result  accomplished  was  tin*  deepening  to  21  feet 
below  Chicage  city  datum  of  tho  area  sheltered  by  the  breakwaters 
and  the  channel  between  the  piers,  thus  giving  an  unobstructed  approach 
to  the  harbor  from  deep  water  in  the  lake  to  the  entrance  to  the 
Calumet  River,  as  well  as  affording  ample  anchorage  ground  protected 
from  northerly  winds. 

For  the  extension  of  the  breakwater  in  a  southeasterly  direction  a 
contract  was  entered  into  Noveml)er  12,  1902,  with  the  lirm  of  Gillen 
&  Gillen,  of  Uacine,  Wis.,  and  work  was  l>egun  April  23,  1903.  The 
following  work  has  l)een  accomplished  under  this  contract;  1,600  feet 
of  stone  foundation  completett;  15  cribs,  each  30  by  100  feet,  24  courses 
high,  sunk  in  place  ana  filled  with  stone;  500  feet  of  superstructure, 
including  decking,  completed;  about  200  feet  of  ice  guard  placed. 
The  payments  to  the  contractors  aggregate  $98,948.02. 

Under  a  special  agreement  entered  into  with  the  firm  of  Gillen  & 
Gillen  for  repairing  the  damage  to  the  breakwater  inflicted  by  the 
steamer  Jfafoa  of  the  Pittsburgh  Steamship  Company,  December  9, 
1902,  the  work  was  done  at  a  cost  of  ^7,014.19,  exclusive  of  inspection 
charges.  Suit  to  recover  the  cost  of  repairing  this  damage  has  been 
brought  by  the  United  States  against  tne  steamship  company  in  the 
United  States  district  court  for  the  district  of  Minnesota,  and  is  still 
pending. 

The  piers  and  breakwaters  are  in  good  condition  except  the  super- 
structure over  the  inner  or  westerly  1,2(K)  feet  of  the  south  pier,  which 
was  built  in  189tj  and  will  require  rebuilding  at  an  early  date. 

The  st^lf-registering  gauge  was  maintained  throughout  the  j'ear  and 
a  table  of  daily  and  month!}'  means  was  constructed  for  each  month. 
The  original  rolls  and  a  copy  of  the  tables  have  l>een  sent  to  the  lake 
survey  office  for  preservation  and  for  use  in  the  studv  of  the  general 
hvdraulics  of  the  Great  Lakes.  Sudden,  extreme  ductuations  were 
observed  onlv  once.  On  August  5,  the  level  of  the  lake  fell  2.35  feet 
in  one  hour,1[)etween  12.20  and  1.20  p.  m. 

It  is  proposed  to  apply  the  funds  now  available  to  the  continuation 
of  tho  extension  of  tne  east  and  west  breakwater  in  a  southeasterly 
direction  and  to  the  necessary  repair  and  maintenance  of  the  works. 

Manet/  stateniettt. 

July  1,  1903,  balance  unexpended $464,  Oil).  07 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  workH  of  improvement $154, 446. 39 

For  maintenance  of  improvement 7, 876. 00 

162,351.39 

July  1,  1904,  balance  unexpended 301,668.68 

July  1,  1904,  amount  covered  by  uncompleted  contractu 165, 572. 23 


'l^i9*Z^'t       KKVOKT    oy   THK   CHttr   0¥   nfOlJSOXb.   C.  a- 


AmUtrKtATlOTifL 


f5y  »/'f  ffi 

Jft\v  II,  I'tVO     . 

Mnfth  :j,  i«V:j 

MMf/h  ;'r,  IH'/r» 
Ain^«i*f  «.  IkT'; 

JflM«  IK,   IK/H  . 

Mjifrh  ;i,  IHMI     .,.. 
AiltfUMf  'A  IMH'/      .. 
.fillv  Tf,    |HH1 
Afli^llM.  N,  IHHIl      ... 
Alll^fint  II.  IHHH.. 
Mi>iit4>rnlM>r  10,  IWN) 

.hiiv  i;i,  iw»y 

Autfll^i  IH,  IMfH  .. 


4r>.  rKjr>.  fit) 
25,  rjrjT).  (to 
ij5,  fjrir>.  (JO 
2r>,  (fftfK  (K) 

irj,(r(f(h(tO 

vz,  micro 

2(1  OOf).  fK) 

3(1,  orjT).  (10 

J«>,  (KK).  (K) 
20,  (KK).  00 
10,  (KK).(K) 
20. 4(K).  00 
20,  fKK).  (K) 
15,  (KK).  00 
15,(KX).(K) 


By  art  of — 

JniM^3,ian6 

March  3,  1«99 

inneft,  1900 

WzrchZ,  IflOl 

Hnndry  cini  act  of  Jnne  28, 

r^>2 

Hnndry  rivil  act  of  March 
3,  1903 

Total 

Arnrmnt  received  from  aale 
of  property 

Total 

p}xfK7nd(Hl  to  Jane  30, 1904. 

BalaiKM;  unexpended 
June  30,  1904 


175,000.00 
LiO,  000. 00 
185,  .150. 00 
255,000.00 

215, 000. 00 

201,480.00 

1, 547. 230. 00 

1.00 

1,547,231.00 
1, 245, 562.  32 

301, 668. 68 


iiinl  i\f  i^mhiiHii  tn/tivrr  dtiriiifj  jUml  ijntr  rndivg  Jmif.  SO^  1904^  (hlumet  HarboTf  Illinois, 


HHIIK*  MIMI  fl«1(1r««iM  nf  (Mill 

irnotor. 


tlH»    IVlllMI    iV    l»h'W«    r.i. 

VtiMlt«*.  Ill 

(HlliMitVutlhli.  MiM'tiii*.  NVU 


Nnluro  of  (Mmtmi't. 


Date. 


htiHltflitM Mar.  19,190-i 

ItriMtkWNtor  notiNtniotloii ..'  Nov.  I'J.  1902 


To  expire. 


Sept.    1,1908 
Dec.  31,1908 


Closed. 


Not.  20.1908 


HmHi  Mf  iili«iv<»  iiuMitlotiiHl  tMmtmoti*  won«  oxttMuiiHl  for  a  reasonable  time. 


IMMMKRlMM.  HrrATI»TU>», 


AhiiMuH  of  ti^whuo  ^HtlUvtiHl  Mt  uwin^Ht  iH»rt  of  tnitrv  (Chicago)  dur- 
iuitlUHil  y«>**r  Wm ". 18,141, 


07 
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Niiitttirr.       TMUk       Nombcr.       T^MHk. 
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Oomparimn  of  receipts  and  shipments  by  lake  at  South  Chicago^  III,^  for  calendar  years 

1894  to  J90S,  inclusive. 


Year. 


18M 

lK9r> 
1897 
1896 


Tons. 


1,436,897 
2,857,760 
2,973,?24 
8,498,-218 
4,U7,626 


Year. 


1899. 
1900. 
1901. 
1902. 
1903. 


Tons. 


3.229.874 
3,783,674 
3.995,277 
4.451,428 
4,742,225 


report  op  mr.  u.  a.  m.  liuencrantz,  a88i8tant  engineer. 

United  St.vtks  Encuneer  Okkicb, 

ChicatjOf  III.,  Julys,  1904. 

Colonel:  I  havo  the  honor  to  mibmit  the  followinjj:  report  on  openitions  in  Calu- 
met IIarlK>r,  IllinoiH,  during  tlie  lineal  year  ending  June  30,  1tK)4. 

At  the  iM'ginning  t»f  the  year  there  were  two  fontracta  in  force  for  the  improvement 
of  thin  har])or,  viz: 

1.  With  the  Lydon  &  DrewH  Com[iany,  of  Chii-ago,  Wl.,  date<l  March  16,  1902,  for 
dee|)eninu:  the  area  pheltere<l  by  the  hri'akwatcrand  the  channel  l)etween  the  harbor 
piers,  and 

2.  With  MewrH.  Gillen  &  Gillen,  of  Racine,  Wis.,  datcMl  Noveml)er  12,  1902,  for  the 
extension  of  the  bn*ak water  a  dintance  of  2,500  feet. 

A  spei'ial  aKn^enient,  authorize<l  by  the  Chief  of  Kii^imH,*rH  in  a  letter  dated  May  2, 
1903,  wan  also  in  force  with  the  laat-name^l  firm.  This  wa^  for  repairing  tlie  damage 
done  to  the  breakwater  by  the  steamer  Matoa  on  I>ecember  9,  1902. 

WORK    DONE   lURINi;   THE   YEAR. 

Tndcr  the  first  of  thc^  contracts  work  was  continued  until  the  16th  of  November, 
]\^i,  when  it  wan  tvimpleted,  the  last  ikayment  made,  and  the  contract  <'loeed.  The 
t<ital  amount  of  matenal  removed  under  the  tH)ntract  was  1,440,734  cubic  yards,  of 
which  207,523  <ubic  yards  were  dretlge<i  during  the  fiscal  year. 

Work  untler  the  wH»ond  contract  was  iH-gun  with  the  forming  of  the  stone  founda- 
tion for  tlie  first,  the  angle  crib.  This  crib  was  sunk  in  plat^e  and  filled  with  stone 
on  the  7th  of  July,  1903.  The  prevalen<*e  of  unusually  unfavorable  weather  reeulted 
in  the  sinking  of  only  9  cribs  in  all  up  to  I>e<vnil)er  9,  when  operations  were  closed 
for  the  winter.  Work  for  the  seaaon  of  1904  was  resumed  on  April  15,  and  at  the 
dost?  of  the  year  the  following  work  had  been  act*ompli8hed: 

The  stone*f(»undation  wa«  practically  complete*!  for  a  distance  of  1,600  feet;  fifteen 
<Til>s,  each  30  feet  wide,  24  courses  high,  and  100  feet  long,  were  sunk  in  place  and 
fille<l  with  stone.  The  superstructure,  including  decking,  was  completed  over  the 
first  5  criliH  sunk  and  was  built  in  part  alx)at  500  feet  farther.  Only  alK>ut  200  linear 
feet  of  the  ice  guard  was  placeil,  owing  to  the  prevailing  high  stage  of  the  lake  level. 

The  <*ontract  was  to  have  expire*!  on  I)ecembt»r  31,  1903,  but  owing  to  the  excep- 
tionally unfavorable  weather  during  the  greater  part  of  the  year,  together  with  strikes 
and  other  obntnictive  c<inditions,  the  contractors  requested  an  extension  of  time, 
which  was  granted  by  the  Chief  of  Engineers,  on  October  29, 1903,  for  "a  reasonable 
time.'* 

The  work  under  the  special  agreement,  the  repair  of  the  damaged  part  of  the 
breakwater,  was  completed  and  paid  for  on  September  15,  1903.  The  total  cost  was 
$7,014.19. 

CONDmON  OF  THE   WORKS  ON  JUNE   30,  1904. 


The  north  pier  is  in  serviceable  condition. 

The  south  pi«T:  The  superstructure  over  the  inner  or  westerly  1,200  linear  feet  of 
this  |»ier  is  in  a  state  of  decay,  especially  the  easterly  300  feet*  of  this  stretch,  an<I 
re<]uires  rebuilding  at  an  earlv  <!ate.  The  present  superstructure  was  built  in  1892. 
The  l>a lance  of  the  pier  is  in  fair  condition. 

The  breakwater  is  in  gutxl  condition. 
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The  lake  trade  of  Calumet  River  and  Harbor  for  the  calendar  year 
11K)3  was  about  300,000  tons  greater  than  in  the  previous  year.  The 
jfrowth  of  this  trade  has  been  almost  continuous  since  1894,  as  is  shown 
m  the  tabular  statement  attached  to  my  report  on  Calumet  Harbor 
herewith.  It  is  very  far  from  having  reached  its  limit.  A  number  of 
large  additional  enterprises  have  planned  to  locate  upon  the  river  with 
the  hope  and  belief  that  the  obstructions  to  navigation  will  be  removed. 
It  is  much  to  be  desired  that  this  be  done  without  unnecessary  delay. 
The  amount  which  I  recommend  l)elow  as  the  '^  amount  that  can  be 
profitably  expended  in  the  fiscal  3'ear  ending  June  80,  1906,"  is  the 
amount  required  to  complete  the  rock  excavation.  It  is  suggested 
that  the  place  is  of  sufficient  national  importance  to  justify  placing  it 
under  the  continuous  contract  system. 

It  is  proposed  to  apply  the  funds  now  available,  and  those  asked  for 
for  the  year  ending  June  30,  1906,  to  continuing  the  enlargement  of 
the  channel  progressively  up  stream. 


Money  Hiatertumt. 

July  1,  190:^,  l)alan<v  unexpi^nded $82,361.22 

Amount  allotUnl  from  a{>pn>priation  for  maintenance  of  river  and  harbor* 
improvement,  act  of  April  28,  1904 48,000.00 

125,:^61.22 
June  :U),  HHM,  amount  expendeil  durinjr  flwal  year,  for  works  of  improve- 
ment  '. 22,910.58 


July  1,  HK)4,  balam*e  unexpended 102,250.64 


J uly  1 ,  1 904,  amount  (x>vereil  by  uncompleted  contracts 47, 725. 36 


Amount  (e8timate<I)  require*!  for  completion  of  exi»ting  projivt 423,822.50 

Amount  tnat  can  !«  profitably  exiM'mled  in  fiscal  year  ending  June  'M\ 
HK)6,  in  a<)dition  to  the  Imlam^e  unexpende*!  July  1,  1904: 

For  works  of  improvement *. $300, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

310,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


Bv  act  of — 

Julv5,1884 $60,000.00 

AuKUst5,  1886 30,000.00 

August  11, 1886 60,000.00 

8epteml)er  19,  1890 50, 000. 00 

Julv  13.  1892 75,000.00 

August  18,  1894 45.000.00 

June  3,  1896 50,000.00 

Manh3,  1899 60,000.00 

June  13. 1902 76,000.00 

April  28, 1904 43,000.00 


Total 528,000.00 


Amount  expended  to  June 
30,  1904 $425, 549.  .36 

Allotted  to  Board  of  Engi- 
neers for  Rivers  and  Har- 
bors   200.00 


Balanct*     unexpended 
June  30,  1904 102,250.64 


KNU  1904- 
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UKT  OK  CONTRACTS   IN    I«t>RCK   DURINO    FISCAL   YEAR   ENDING   JUNE  30,    1904. 

Oihum't  Rirery  Illinois  and  Indiana. 

_ 


Niwno  wul  mldit'MH  of  t'omraott>r.       [  ^**"t^j?/  *^^""  I         I>«te.  To  expire. 


ciriftlthH,  McDermott  Atui  WhU  imnlg-  !  Dre<iging ;  Feb.  JO.lSiKf     Nine  moiitlia after  openititp  of 

inpr  romiNftny,  rhieaRo.  I  I      nATiKation  in  1908. 


rontrai't  oxttMuUn!  for  a  rt>ai(onal>U'  tiiiio. 


rki>>rt  1>k  mr.  «;.  a.  m.  lii-ikniraxtz,  aissictant  enginker. 

United  States  Engineer  Office, 

Chicago,  III.,  July  6,  1904> 

Colon Ki.:  I  havo  the  honor  to  snhmit  the  following  report  on  operations  in  Calu- 
met River,  lIliDoi^s  diirinjr  the  fiscal  yi*ar  en«linjr'June  3i\  1904: 

Then*  was*  one  ixuitniot  in  fonx*  during  the  vear  for  work  of  improvement  of  this 
river,  vi/:  With  the  iiriflilh*.  MelV^nnott  A  NVatt  I>reiljnnjr  Com|ianv,  of  Chicago, 
III.,  dat^nl  Fehniary  2t\  UXX>,  for  deejH^niiiir  the  channel,  for  a  widtfi  of  2l¥)  feet, 
lH»t\^tHMi  One  lunuln:\l  and  sixth  and  One  hundrtxl  and  tenth  strt>ets  to  a  depth  of  20 
ftvt,  antl  fmm  One  hnndre^l  an«l  eii^hteenth  street  southwartlly,  as  far  as  avmilable 
fiiiKis  will  iH'rmit,  to  a  depth  of  14  ftvt. 

WORK    IX^NK   IH'RINi;   THE   YEAR. 

The  hydraulic  dret!p\  which  was  expecti'^i  to  Iv  employ e^l  on  this  work,  was  very 
ext%*usively  nMiu^leU>t  and  n*litte^l  for  that  puq^>^»,  IhU  its  o»iiipleli<"»n  wan  jvrion^ly 
delaytnl.  it  was  clainu>l.  l»y  strikcss  and  otIuT  i:aiui**s,  and  ^as  n«it  l>n»ught  to  the  tit-Id 
of  o|vnitions  until  in  .Vuijust.  whi-n  an  attempt  was  ma«ie  to  U-:nn  work.  Imt  was 
unsiHw^s^ful.  Further  attempts  wer\'  maile  in  St-ptcniU-r  and  •  Vi-'ht-r,  Imt  it  wan 
f^Hind  tlwt  i^mie  mrt2«  of  the  ni;u*hine,  more  parliciiUrly  the  rvv.'lvini:  cfxtteis,  were 
n«^  AiitaMe  for  the  kind  i>f  material  lo  )^  r^nnneil.  and  on  the  l«>ih  of  the  latter 
n^nith  opt^rations  wer\»  dis^vntiniKNl  ainl  the  itvw  dislcintU^l. 

.U'lual  and  efftvtiw  work  was  not  Ivsmn  until  thv  2d  of  N  .vrinbrr.  190i(.  when 
two  dipivr  dn>!tft^!5  werv  plait^l  at  One  hundn^l  and  «ix:h  strvt-:  and  pn^ceeded  with 
lli<*  dn>l|5imr  of  thei\M\^*i  channel  until  the  i\*id  mt-athtrr  o-mj-ci.tM  the  oesMatioD 
of  o|VTatiiMv<  for  the  winter,  on  IVivniWr  14.  A  channfl  ;,4-V>  fret  in  Wofth  was 
t\w»plef*\i*  avwpteil.  and  i^Aid  iV»r.  It  c^^niaintil  ;^>4«*  ^-^^k"  vinis.  Meantime, 
th^  hxMrauIic  dr^vU^.*  liad  ai*a:n  Nvn  tiitt^l  r^r.t  ai-.d  wis  e:::: ':  -yt^i^  ia  np*lnNlcii^  the 
channel  Ivtwxvn  One  hur.dn-^i  and  A*vrti:ivr.:h  and  <  "r.e  hiiihtrt^i  ar>l  cigihttefith 
stret^Ts^  which,  dunn^  The  xery  hiavy  si-hnc  :T»!-r:s.  :.i  •  sh-.-dLr*:  rip  :o  a  eooaider- 
aMe  extent.     Th  ;s  dT\>»  ;j^»  n  ■  r^.  ;•  \vt»»  ? .  :  \\ v.<,  '. ' '^. '.  *^  c- : '  ic  >  ar : -. 

i'HvnHK>ns  for  :he  i!«iA»n  ^f  Iv»4  »rrv  n*>:::i.t-l  ^-a  A:r".  4  «::h  ibe  tw.-*  •iipper 
dn^l^^*s.  a&l  at  the  c!  >**  ••!  :ha:  r.:.'::th  t:.e  i^*-:  •  -:  rhar.r.^1  :•»  •  »ne  hiiz>iit«»i  and 
nfntii  Jti^^  ^as  ^xHupk-St^i  ^y  :':ie  t\-::    vaI  ..:.  :r»  all.  V4.,*>»>  » -.:':i^  >-aj*». 

Hiedipf^er  di^ise*  werv  re\t  ::  ^ve»;  t-^  r^.-xz  l^r  !.:::;' Ine*'.  ir  :  :  ■crrwcii  fCT««{ 
to  wsiw^^  the  channel  that  K*  \  <^r:.^n*\v  *>.  Ai^**  -p  -ririry:  •:.r  -t  r-.ac  ^  ^!r  <<je 
ca  the  dn^i^Vw  howe>">e-r.  reci.auA'd  ai  "*  rk  af:«-r  May  -V  Tr.i*  v.  jLr.rje-.  dne»i£i*i  t.» 
a  (ie{<h  v>f  14  ieet  was  c^<:2ive<ek.i  i-^r  a  distance  <i  T.rO  >^^  az-:  cv^^air/*!  ^-x^iee 
^mbic  yaixis  -:<  maiersal.  The  w^^ri  -koe  :s  J-:>e  ^-as  r.  '^  >r^  Sr=  e<:- jLii?»l  TSr?^ 
hax^  S?ea  i>K:»w*i  ai>i  :aL>:  :-r.  •.r>>rr  tr-.-e  o  tira..:.  iz  ill  IVv?**  c--:<>.-  v»:r>3ft.  a:  a 

cv«  oi  fi:.r:v  .^- 

It  w»  expecftf*'.  :iiU  trie  r.r.'j-az^:;  .itv.»--  wr.:  :.  r-^  ac*:-     ^pe^  tvej 
w\>ca?  be  p<*;airv«t  - c  the  wv*k  '•r.-r't-  r:>.cv^.  ret  ::  '•as  iiially  takt r  *  ■  i'^.>.*ac.  : :  w 
ax  the  £r:ira:  i-c  t: e  * '  •  ^-ar:  Fark   ' 

T^  cx:rrmrf»«i  to  havr  Tx:'iT>*:  -  rvcvcr^rr  ^I.  l>*llv  \<z'.  c  :>^;T>es5  r^-as. 
onctiartv'ff?  an  rxtco?  c  c:  lir.vt-  wa«i  rrkiitei  ^y  the  i^r.^-:  ■:  y.Tur.r>T'<**^  T2»5er  oate  cc 
IVvifttLSK'  *:.  :<».tv  ":■*  a  T^'jcs*  cA'-'-e  rl-r -.  ■'».:':  t.r-^  :.-•  :-sr».c:  :ha-  :V  v-nc  of 
lwf«eir?>.\i  T^rr^  :he  rrj-e .-:  e\Te:>c-  *-:  ^-'^  1  *:«e  '.«i>i  '  >  :>r  vcrr*  '%»r«.  T^ 
Km  d.oestr>,'v  VV  ^.s-—.:.:.  -.  ::  ^   rk  :-.  A:rl  Vajc 

lVtbes:>.    «:  J-ne  ia??:.  V--c' i-"»:T.JL:.   r.  *\cs  r^v-^n--*:  rr  c.    :>    I\-:iK-rn»fC#T 
llie  >i*vr«arn  cc  War  hjki  all*:cr«*:  :>-<^  <r-.-:..    i  f^v»'  f  r  tI^t  :.--7»t»  .c  '^•<'  r-oic 
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A  project  for  this  work  waft  fmbmittod  to  the  Chief  of  Engineers  on  that  lUy  and  was 
approved  on  the  11th  foUowins.  SpeciHcations  were  prepared  and  submitted  to  the 
Department  for  appro\'aI  on  June  18,  an<l  they  were  approved  on  the  23d.  Pro- 
pomlH  were  advertised  for  pnder  daU*  of  June  25,  1904,  and  are  to  be  opened  on  the 
26th  instant. 

in  ucconiance  with  provision**  in  the  river  and  harbor  act  of  June  l.S,  1902,  and  on 
nH)uest  from  the  pn>pertv  owners  alouf;  the  Calumet  and  Gran<l  Calumet  rivers, 
above  *'The  Forks,"  the  Chief  of  Engineers,  on  Februar>'  16,  1904,  authorized  the 
acH-eptance  of  deeds  fn)m^he  said  proi)erty  owners  for  a  right  of  way  200  feet  wide 
from  '*The  Forks"  to  one-half  milei^astof  Hammoml,  Ind.;  such  conveyam*e  and 
release  from  claim  for  damages  to  Ik*  in  oonfomiitv  to  the  channel  lines  sujQ^te<l, 
and  shown  on  the  map  of  the  survey  of  1885,  and  reviseil  an<l  corrected  \n  1887. 
Blue-printa  of  the  sai<l  map  were  acconlingly  fumishe<i  the  prt)perty  owners  through 
Mr.  Leslie  Carter,  and  1  have  been  informeci  that  the  work  of  preparing  the  convey- 
aooee  and  releasea  is  in  progress. 

WORK   PROPOrfED   FOR  THE   ENSUIKO    YEAR. 

It  is  proposed  to  continue  and  complete  the  existing  contract  during  the  ensuing 
year,  ami  to  enter  into  a  new  oontnu't  for  dredging  north  of  One  hundred  and  sixth 
street  if  satis^'tory  proposals  for  this  work  are  receive<l. 

1  am,  Colonel,  very  respectfully,  your  obedient  servant, 

G.    A.    M.    LllJEXCRANTZ, 

ABsistant  Engineer, 
Col.  O.  H.  Ernkt, 

Ow7>»  of  Engineers, 

KK5. 

srRVEY  OF  ILLINOIS  AND  DE8  PLAINRS  RIVERS,  ILLINOIS;  FOR  WATER- 
WAY FROM  LOCKPORT,  ILLINOIS,  TO  ST.  LOUIS,  MISSOURI. 

The  survey  of  the  Illinois  and  Don  Plaines  rivers,  conducted  under 
the  Boai*d  of  Engineer  officers  appointed  by  Special  Orders,  No.  19, 
Headi|uarters,  (>)rD«  of  Enjpneers,  July  5,  11H)2,  made  good  progi*es.s 
during  tlie  year.  The  field  work  was  completed  and  the  construction 
of  the  maps  was  well  advanced. 

Lieut.  Col.  C^has.  J.  Allen  was  retired  from  active  service  January 
8,  1904,  and  was  repliK'ed  on  the  Ikmrd  })y  Maj.  Jas.  L.  Lusk,  C^rps 
oif  Engineers,  bv  virtue  of  Special  Oi-ders,  No.  17,  dated  War  Depart- 
ment, Office  of  Uie  Chief  of  Engineers,  April  26,  19<M. 

For  details  of  the  work  see  report  of  J.  W .  Woermann,  junior  engi- 
neer, hereto  appended: 

Money  statement. 

July  1 ,  19aS,  Iwlam-e  unexpen<le<l $1 27, 4«t).  K5 

June  liOj  DKM,  amount  expt^ndcnl  <lnrinf;  fiflcal  year  for  workp  of  impn»ve- 

ment H4,1'?W.  86 

July  1,  1904,  l)alan(v  unexi>ende<l 43, 164. 1 7 


APPROPRIATION'S. 

June  13,  1902,  allotment $175,  aX) 


. 


report  0«  mr.  j.  w.  woermann,  jiniok  e.n'oinker. 

United  Statbh  Hnoineer  Office. 

Pforia,  111.,  Jubi  IS,  1904. 

Colokel:  I  have  the  honor  to  Hubniit  th«*  following  report  of  the  work  a<*t»oni- 
plifihe<l  duriiig  the  fiacal  year  en<ling  June  30,  1904,  on  the  mir\'ey  of  the  llIinoiHand 
Des  Plainer  rivers: 

At  the  begiiining  of  the  &«cal  year  the  <]uarter  injalbi  Margaret  and  No.  1  were 
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moored  at  Peoria,  111.,  where  they  were  bein^  held  until  the  stage  of  water  should 
fall  sufficiently  to  enable  the  force  to  return  downstream  and  survey  the  laq^  area, 
which,  during  our  first  trip  up  the  river,  had  been  necessarily  omitted  on  accoont  of 
its  flooded  condition. 

In  order  that  this  might  Ik?  done  without  interfering  with  the  progress  of  the  tri- 
angulation  ])"arty,  the  steamer  Era  Alma  was  chartered  to  handle  the  quarter  boat 
Margaret^  with  the  main  party  on  board,  leaving  the  steamer  Pearl  free  to  proceed 
upstreiim  with  the  secondary  triangulation  party. 

During  the  first  part  of  July,  in  a<ldition  to  the  work  on  the  maps  and  on  triangu- 
lation and  precise  levels,  two  parties  were  engaged  in  taking  topography  and  one  in 
running  Wye  levels  l>etween  Peoria  and  Chillicothe,  on  such  territory  as  still 
remained  above  high  water. 

On  July  13  the  steamer  Em  Alma  and  baree  left  Grafton,  and  on  July  15  arrived 
at  Peoria.  The  stores  and  equipment  were  divided  between  the  two  ciuarter  boats 
in  accordance  with  the  size  of  the  respective  parties.  On  July  16  the  Eva  Alma 
started  for  Valley  City  with  the  quarter  boat  Ma/rgard  and  arrived  there  at  9  a.  m. 
Julv  18.  Two  additional  parties  were  immediately  placed  in  the  field,  and  two  more 
on  July  20.  At  the  close  of  the  month  the  following  organization  was  operating 
from  the  ciuarter  boat  Margaret:  One  tertiary  triangulation  party,  seven  topograph- 
ical parties,  and  one  Wve  level  party.  As  the  soundings  had  l>een  completed  to  Naples 
during  the  prece<ling  March,  it  was  not  necessary  for  the  hydrographical  party  to 
resume  work  until  August  7. 

The  dense  foliage,  the  large  amount  of  underbrush,  and  the  numerous  sloughs  and 
lakes,  combined  with  the  "breaking  in"  of  a  large  number  of  new  men,  made  the 
taking  of  topography  a  slow  process  between  Montezuma  and  Valley  City. 

From  Valley  City  to  the  Lagrange  dam  the  field  work  progressed  more  favorably. 
Alx)ve  the  dani,  however,  the  country  is  low  and  swampy  and  covered  with  timber, 
brush,  and  vines.  The  territorv  l)etween  the  Lagrange  dam  and  Beardstown  was 
the  most  difficult  to  survey  which  had  so  far  Ix^en  encountered  on  this  work.  The 
mosquitoes  were  bad  and  malaria  became  more  prevalent.  The  heavy  rain  on  August 
27  ajq^ravated  these  conditions,  and  for  a  time  made  wading  the  order  of  the  dav. 

The  last  car  of  lumber  for  the  two  new  quarter  boats  was  received  at  Columbiana 
on  July  8,  and  was  immediately  transferred  to  Kampsville.  This  lumber  had  been 
ordered  during  the  preceding  January,  but  on  account  of  the  high  water  and  other 
reasons  had  been  greatly  delayed,  to  the  detriment  of  the  work.  As  stated  in  my 
last  annual  report,  both  hulls  had  l)een  built  and  launched,  and  the  framework  and 
siding  erei'ted  on  the  double-deckeil  quarter  Ijoat,  which  had  been  named  the  Sanga- 
mon, Asst.  Engineer  C.  V.  Brainard  then  procee<.ied  to  complete  the  Sangamon  as 
fast  as  the  force  at  his  command  would  i)ermit,  in  accordance  with  the  plans  which 
were  submitted  at  that  time. 

This  work  was  not  completed,  however,  until  September  10,  on  which  date  the 
Sangamon  was  towed  by  the  steamer  Pearl  from  Kampsville  to  Beardstown,  where 
the  main  party  was  then  located.  The  overcrowded  condition  on  the  Margaret  and 
Eva  Alma  was  then  relieved  by  transferring  part  of  the  force  to  the  Sangamon,  and 
two  additional  topographical  [xarties  were  placed  in  the  field,  making  a  total  of  eight 
parties  taking  topography. 

During  the  month  of  September  the  field  work  was  greatly  retarded  by  frequent 
rains,  wnich  resulted  in  a  rise  in  the  river  ranging  from  2  to  3  feet.  A  large  portion 
of  the  lower  lands  were  again  inundated.  In  the  Sangamon  Valley  alone  anout  20 
square  miles  were  rendered  inaccessible.  Asaresultof  these  conditions  itagain  became 
necessary  to  omit  a  portion  of  the  territory  with  a  view  to  securinj^  it  later  on  should 
conditions  permit.  Taken  as  a  whole,  the  outlook  seemed  very  discouraging,  and  it 
was  obvious  that  a  record  for  economy  was  a  physical  imixMssibility. 

Upon  arriving  at  Havana  with  our  quarter  ooats,  I  found  there  was  still  so  much 
temtory  under  water  between  that  point  and  Kingston  Mines  that  our  whole  fon^e 
could  not  be  used  to  the  best  advantage  in  that  vicinity.  Inasmuch  as  the  secondary 
triangulation  had  now  bi»en  completed  to  Lasalle,  and  the  country  l>etween  l^Asalle 
and  Chillicothe  was  all  drv  except  the  district  around  I^ke  Senachwine,  and  a  few 
smaller  tracts  farther  south,  it  seemed  advisable  to  divide  the  force  and  handle  the 
survey  parties  with  two  steamers  instead  of  one. 

Fortunately  I  was  able  to  make  arrangements  with  the  dwner  of  the  Citif  of  Peftria 
to  tow  the  Quarter  boat  S(tngafnon  from  Havana  to  Spring  Valley  l>etween  Saturday 
night  and  ^londay  morning,  so  that  the  field  force  wcnild  lose  no  time.  We  left 
Havana  earlv  on  Sunday  morning,  Octoln^r  2f>,  and  arrive<l  at  Spring  Valley  shortly 
after  midnight.  The  distance  traveled  was  about  100  miles  and  was  covered  witS- 
ont  any  incident  of  note. 
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Mr.  Henry  Fox  was  placed  in  charge  of  the  quarter  boat  Sangamon^  and  his  party 
taken  off  the  pecon<iary  trian^lation  work  temporarily  and  place<l  on  tertiary  work. 
The  field  force,  a8  it  began  work  at  Spring  Valley  on  Monday  morning,  October  20, 
consisted  of  I  tertiary  triangulation  i>arty,  I  sounding  party,  3  topographical  parties, 
and  I  Wye  level  party. 

Asexplained  under  the  section  headed  "  Borings,**  the  steamer  F^kjt  was  require<l  for 
that  branch  of  the  work,  and  it  therefore  bec^ame  necessary  to  hire  another  steam- 
lM»at  to  accomi>any  the  quarter  lK)at  Santjanum.  The  steamer  Mary  and  one  coal 
l«rge  were  chartered  for  this  pur[K)«e  and  l)egan  work  on  November  3.  The  com- 
|)en^«tion  was  $200  per  month,  the  same  as  for  the  Era  AlmOy  the  crew  being  fur- 
nishtHi  by  the  Uniteu  States  in  each  case. 

An  additional  topographical  [>artv  was  place<l  in  the  field  on  November  9,  using 
the  old  Seelig  A  Kandler  transit,  which  ha<l  been  used  by  the  secondary  triangula- 
tion party  in  cutting  lines  l)etween  stations.  On  November  12  the  b<*)ring  party 
b^^n  work,  as  detailed  in  the  section  entitled  ''Borings,''  and  on  November  16  a 
third  Wye  level  party  was  nlaceil  in  the  field,  making  a  total  of  V^6  men  engaged  on 
the  work,  distributed  as  follows: 

1  precise  level  party 5 

2  tertiary  triangulation  parties,  6  each 12 

8  to|x>graphicar  parties,  6  each 48 

2  hydrographical  parties,  8  each 16 

3  W  ye  level  parties,  4  each 12 

1  boring  party 5 

3  steam  Doat  crews 14 

Draftsmen  and  clerks 14 

Cooks  and  waiters 10 

Total 136 

In  order  tliat  the  tow  boats  might  be  utilized  as  long  as  possible  in  taking  the  parties 
to  and  fmni  work,  the  steamers  Fox,  Mary,  and  Am  Alma,  together  with  the  Doring 
lM»at  hi  Si/lf,  were  sheathed  along  the  water  line  with  oak  boards  in  order  to  pro- 
tect their  hulls  from  running  ice.  The  cloning  of  the  river  by  ice  on  Deceml>er  11, 
however,  necessitated  laying  up  all  three  steam])oat8  for  the  winter.  The  quarter 
l)oats  Margaret,  Sangamon,  and  lAt  SttUe  were  utilized  throughout  the  month,  however, 
in  boarding  and  quartering  the  survey  (parties  while  engaged  on  field  work  within 
rea(*h  of  these  (>oinfs. 

On  l)ecend>er  17  Mr.  John  H.  Best,  who  had  been  in  charge  of  test  borings,  took 
a  topographical  i>arty  into  the  field,  and  on  l>eceml>er  19  Mr.  T.  0.  Thogerson,  who 
had  ix)mpleted  the  tertiary  trian^lation,  as  de8cril)ed  later,  began  taking  topography, 
making  a  total  of  ten  topographical  (parties. 

On  December  29  the  ofiice  turniture  of  the  quarter  boat  Sangamon  was  hauled  from 
Lacon  to  Peoria,  and  the  drafting  fon'e  on  the  Sanoamon  transferred  to  the  Pt»oria 
ofiice.  The  supplies  on  hand  were  shippeil  to  Pekin  for  use  on  the  quarter  boat 
Margaret,  an<i  tne  Sangaimm  closed  for  tne  winter,  leaving  one  watchman  in  charge. 

The  field  force  was  now  directed  to  the  work  of  sur\'eying  the  lai^  amount  of 
territory  which  had  b(>en  inundated  ever  since  the  survey  be^an,  as  the  only  pra(*ti- 
<rable  method  of  securing  this  data  within  the  time  allowed  for  the  survey  m'bb  by 
doing  the  work  on  the  ii'e.  The  iiarties  were  therefore  distributed  throughout  the 
valley  from  Grafton  to  Lasalle,  a  distance  of  225  miles. 

The  neivHsity  of  planning  and  <lirecting  bv  mail  the  work  of  12  parties  engaged 
on  such  widely  scattered  tracts  was  a  difiicuft  task.  Tracings  were  made  from  the 
fii'l<l  sheets  showing  the  limits  of  each  tract  remaining  to  be  surveyed,  which  were 
si>nt  to  the  various  ])arties  in  the  fiehl  from  time  to  time  to  guide  them  in  securing 
the  desired  data.  A  table  was  prepared  to  accompant  each  tracing,  giving  the 
azimuths  an<l  elevations  which  were  reouired  in  l)eginning  each  detached  sur\'ey 
and  in  connecting  the  same  with  the  ola  work.  A  total  of  80  such  tracings  were 
preoared  during  tne  winter,  covering  an  area  of  about  90  square  miles. 

Tne  sounding  of  the  river  was  (*omplete<l  on  January  30,  except  11  ranges  at  the 
upper  free  bridge  at  Peoria,  where  the  velocity  of  the  current  kept  the  river  mrtly 
open.  Thesi*  11  ranges  were  sonnde<l  and  platted  during  the  past  month.  During 
the  remainder  of  the  winter  the  hvdrograpliical  parties  were  engage<i  in  sounding 
the  Sangamon  River  and  various  lakes  which  it  was  impracticable  to  sound  previou.*' 
to  freezing  weather. 

The  12  parties  en^raged  on  topography  and  hydrography  c*ompleted  the  work 
•aatgned  to  them  during  the  lattvr  |>art  of  February,  just  aa'the  ice  began  to  break 
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up.  Two  ol>8erverH  and  2  recorders  were  transferred  to  secondary  triangtilation  and 
borings,  10  observers  and  5  njcorders  to  tlie  Peoria  office  to  work  on  the  map^,  and 
the  other  members  of  the  parties  were  laid  off. 

On  April  26  and  27  the  quarter  boats  Margaret  and  Sangamon  were  taken  from  their 
winter  quarters  at  Pekin  and  Lacon,  respectively,  and  towed  to  Beardstown,  III.,  by 
the  steamer  Mary  under  special  agreement.  Both  quarter  boats,  with  their  kitchen 
and  dining  room  ecjuipment,  were  transferred  to  Asst.  Engineer  C.  V.  Brainard. 

The  character  and  scope  of  the  various  branches  of  the  Survey,  limits  of  error 
allowwl,  and  descriptions  of  targets  and  permanent  monuments  were  given  in  my  last 
annual  report.  Further  details  in  regara  to  the  work  executeci  during  the  past  year 
are  given  under  their  respective  headings.  A  summary  of  that  portion  of  the  field 
and  office  work  which  has  been  kept  in  tabulated  form  is  as  follows: 


SECONDARY  TRIANGl'LATIOS. 


Number  of  stations  established 
Number  of  stations  occupied . . , 


Number  of  angles  observed 

Number  of  triangles  adjusted  and  computed 

Number  of  stations,  coordinates  computed 

Number  of  stations,  latitude  nnd  longitude  computed. 

Permanent  monuments  set 

Prominent  buildings  locate<l 

Number  of  towers  erected 


TERTIARY  TRIANUULATION. 


Number  of  stations  established 

Number  of  stations  occupied 

Number  of  angles  obwrvcd 

Numb<>rof  triangles  Hdju.*<te<l  and  cdUiputiMl 
Number  of  stations,  coordinates  <'<>mputed  . . 
Number  of  base  lines  measured 


PRECISE  LKVEl.^. 


Miles  of  duplicate  levels 

Miles  of  single  line,  rerunning,  vw. . . . 

Total  miles  of  single  line 

Permanent  bench  marks  e.stablishe<l . . 
Temporary  bench  marks  established.. 
Other  bench  marks  determined 


TOPOUKAPIIY. 


Number  of  stations  occupied 

Square  miles  of  topography  taken 

Hection  comers  located 

High-water  marks  determined  — 


UYDROURAPIIY. 


Number  of  stations  occupied 

Sounding  ranges  established  and  located. 
Number  of  ranges  sounded 


HYP80METBY. 


Miles  of  duplicate  levels 

Miles  of  single  line 

Total  miles  of  sinsie  line 

Bench  marks  estaolished 

Old  bench  marks  determined 

Water  gauges  determined 

Sounding  pegs  determined. . . 


BORINOS. 


6.906 

290.1 

208 

103 


1.373 
1,110 
1,054 


165.5 

256.2 

5S7.2 

258 


20 
520 


Number  of  holes  drilled 

Total  depth  drilU>d  l>elow  river  IxUtom.... 
Average  depth  drilltMl  below  river  UUtom. 
Average  depth  drillo<l  below  low  water — 


FIELD  MAPS. 


Triangulation  fitations  platted 

Ranges  of  soundings  platted 

Square  miles  of  topography  platttnl. 

Square  miles  of  contours  drawn 

Square  miles  of  contours  checked. . , 


270 

1,108 

290 

240 

228.8 


10.814 
392.6 

leo 

66 


4,568 
4,895 
4,451 


116.9 
663.4 
897.2 

826 
64 

125 
1,167 


609 

12,069 
28.7 
38.2 


800 

4,897 
892.7 
442.7 
468.9 


Total  to 

Jane  80, 

1904. 


187 
144 
492 
169 
122 
106 
120 
174 
66 


1,069 
1.084 
S.181 
1,036 
1.073 
28 


848.4 

109.5 

796.8 

189 

497 

82 


17,719 
.7 


ISO 


6,961 
6,606 
6,606 


282.4 

919.6 

1,4»4.4 

6M 

64 

145 

1,667 


609 

12,060 
S8.7 
88.2 


1,070 
6,606 
682.7 
662.7 
682.7 
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FINAL  MAFfl. 


TrianRulation  ■tationi  platted 

Squarv  mllefi  of  topoflmphy  tnuutferred. 

Souare  mileii  of  topormphy  inked  in 

Linen  of  doundlnics  platted 

Lines  of  noundingfl  inked  in 


Year  ending  June 
80— 


Total  to 

June  ao, 

1904. 


1,086 
682.7 
682.7 
6.605 
4,835 


Secondary  triangulatioru — As  previously  stated,  Mr.  Henry  Fox  was  left  at  Peoria 
on  July  16,  with  the  steamer  Pearl  and  quarter  boat  Xo,  i,  to  continue  the  second- 
ary triangulation  upstream,  independent  of  the  main  party.  On  July  20,  in  accord- 
ance with  the  requetit  of  Assistant  Engineer  Brainard,  the  steamer  Pearl  was  returned 
to  Kamjwville  and  the  steamer  Fox  taken  in  exchange.  As  soon  as  the  Fox  returned 
to  Peona  the  quarter  boat  was  towed  to  Chillicothe,  and  the  work  proceeded  with- 
out interruption  until  the  party  reached  Lasalle.  Mr.  C.  V.  Brainard  then  found 
that  the  quarter  boat  Xo.  1  was  needed  on  his  own  work,  and  the  tools  and  equip- 
ment wert»  acconlingly  removed,  and  the  quarter  boat  returned  to  him  at  Beards- 
town,  111.,  by  the  steamer  Fox,  on  October  20. 

Arranjfementj?  were  then  made  to  carry  on  the  secondary  triangulation  entirely  by 
land  by  having  the  party  Iniard  at  the  nearest  towns  and  by  using  teams  an<l  the 
electric  line  for  transportation.  On  October  25,  for  reasons  previously  explained, 
Mr.  Fox  was  plac^l  in  charge  of  the  quarter  boat  Smigaman  and  his  party  tempo- 
rarily transferreil  to  tertiary  triangulation  work. 

On  I>eivml)er  28  the  party  resumed  work  on  the  secondary  triangulation  at  Utica, 
where  that  branch  of  the  work  had  been  suspended  temporarily  on  October  24. 
Work  wan  then  carried  on  without  interruption  until  the  field  work  was  completed 
on  Mav  12,  1904. 

The  atmoHpheric  conditions  were  bad  for  reading  angles  during  a  lai^ge  part  of  the 
winter.  During  March  ami  April  the  progress  of  Uie  party  was  still  further  retarded 
by  ruin  and  snow,  high  winds,  muddy  roads,  and  the  high  stage  of  the  river.  On 
ac(H)unt  of  the  nature  of  the  valley,  and  the  high  price  at  which  the  timber  was 
held,  it  was  found  ntn^ewary  to  erect  44  towers.  These  were  built  of  local  tnnber 
and  were  left  standing.  Their  usual  height  ranged  from  20  to  .%  feet,  with  the 
single  exception  of  a  WVfoot  t4)wer  erecte<l  inside  of  an  electric-light  tower  at  Peoria. 
IleliotmiHTiH  wen»  nt^orte^l  to  in  securing  a  large  part  of  the  angles. 


On  May  11  our 


ion  near 


ir  syHteni  was  conniH*ted  with  the  sanitarv  district  triangulati 
Lemont,  al)out  12  niiU^  from  A  Chicago  west  l«se.    This  system  eounei^ts  with  the 
Chicago  liane  line  of  the  survey  of  the  Cireat  Lakes,  and  the  intervening  angles  were 
carefully  detennined  by  the  sanitary  district  in  1894  within  the  usual  secondary 
limits. 
During  the  fistral  year  four  secondary  Itase  Imes  were  measured  as  follows: 


LocaUon. 


I                                                                            I  F^i 

Henry A  Crow  Creek  to  a  Henry 18,80QL4« 

Laaalle A  Carbon  to  A  Oglesby 5,384.67 

Manieilleii A  MarBeilleft  to  A  Hobert 14,368.91 

Qirin.  Joliet  and  Eautem  bridire A  I>eU  Abbey  to  A  Felix 14,099.86 


Computed 
lenirth. 


FM. 
18.H08.4O 

6,8KS.89 
14,868.46 
14.099.82 


<>beer\'ations  were  made  for  azimuth,  latitude,  and  time  at  fifteen  points,  viz, 
Peoria,  Chillicothe,  Lacon,  Henry,  Hennepin,  Sprins  Valley,  Peru,  Utica,  Ottawa, 
Marseilles,  Seneca,  Morris,  Channahon,  Rockdale,  ana  Lemont. 

On  May  12  the  secondary  triangulation  party  was  disbande<I,  and  Meflsrs.  Fox  and 
Thogerso'n  reported  at  the  Peoria  office  to  complete  the  reduction  of  the  field  note's 
and  l)egin  the  computation  of  geodetic^  podtiona. 

A  <Y)py  was  made  of  all  the  sanitary  district  triangulation  data  from  Chicago  to 
Lock  port,  and  the  triangU^s  recompute.  The  latituue  an<l  longitude  of  twenty-four 
of  these  stAtiona  was  recomputed  in  order  to  make  them  agree  with  the  readjusted 
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coardinsieF  of  the  pnimuy  trianimlaiiort  of  iik-  rnited  f^totee-  Lake  Sanipy  nf  JBfiS, 
referred  K*  the  present  Tnited  f^tst«e  mBndard  darcn..  whirii  if  defined  in  temw  of 
the  yj&uon  iC'  tlie  ^  Meadt»  nndi.  KaiHf^^.  Ttiif  i*ompntaiiun  if-  includt«d  in  liie 
weneral  ULlmliitioD  wrdi  the  iroo^  relatinr  to  tbt*  ftH-undiuT-  triuipQlBtian  of  tbe 
llliiioih  and  In*  Plain**  nverfe. 

Vy»  U)  tW  end  of  tbe  finca!  year,  tablet  were  prepared  for  justiiiig  tbe  paimlk4f 
and  ujendiaujh  Itkhu  tweuty-ibrt^  matiouf  (»i  tbe  HaiiTmrv  distrin  tnanfmlation  and 
forty-tbrt^  Htatiunt  of  tbe  trianpnlarioi.  of  tbe  lliinoi*-  an^  I»ef  Plainer  Tiverh.  Tbefie 
tabW  t^»Tifonii  tC"  tbose  civt-n  in  tbe  KejKirt  of  tbt-  Ciiief  of  HncineeR  ior  IJHC, 

TV-^i"-/  t^iaupuiutiiiu. — Tiie  vtrder  and  rLlndition^  under  wbii:L  thif  work  'wa 
rjed   yh  iuy-  lieen  detaiied  j-ireriwifily.  bin  a  few  additianaj  jtoinib  are  vortby  *4 
njenti'.»L. 

A)>.*vf  idLavana  tbere  wa^  no  drrcronnd  avmiiabieior  tranai  staiiciitf  cm  eitberade 
•jf  tbe  ri  wr  i.»r  al^ju:  4  miiefe.  an-f  i:  ^•wainir  ntyxaaary  i-..  t-rwi  nine  piatiarmg  or  l<»w 
towe?>  in  tbe  i»  aier  in  'jrl*^T  i  .•  carrr  tiie  ternary  tnanruiatiuai  pattt  that  fiection. 
Tbe  wauie  '••.aidjljoi-  va<-  eii«.\timiere-i  Itetwtvn  Oiiiiii'Aitiif  and  ?<princbBy  in  I^enemlaer. 

Mi;  lAfueiulier  2^.  Mr.  T.  <.\  Th-jptTvt^M..  "wb(«  lai5  tit^n  vorkini:  njistTeMn  an  ter- 
tiiirA-  triau^rujation.  i^tuneLiu^d  wr:h  tbe  tertiary  ^AHe  linr  jtk  a  »uth  <«f  KciiiMi.  and  oo 
JL*e».ieu-ber  :i^.  Mr.  Heniy  Fox.  wb.«  bad  l»een  wortinr  dv»wni»tPftam-  cannartad  with 
tbe  cfluue  hmit,  tberel»y  compkniar  tbe  teraaiy  triangiaaii.*n  <ji  tbe  niiTifiag  Rlrer 
ir.iin  OxaftuD  to  Lacfidie. 

h>ii<jrt  8bCtioKtf  <:if  tertiarr  thaopxiiaQcm  were  ai**.-  eroat'lisbe^j  sx  Laotlki.  Cniavm. 
IfarseilleiiE.  Beuaua.  Klgin  Joliei  and  EMeiem  Eailrad  :*nier.  ani  ai  Rcackdjiku  tc* 
aatiiKt  in  ooonc^ttin^  tiie  loj^opmpby  taken  by  Mr.  Jar-  A.  Si*id:iii.  in  j3RS*-1(WI.  vxth 
ibtt  Hbv.4idarv  triaziiralaxSc^  rrt^usiii  ctf  tbi^  ErirreT. 

Frtr'tM  U'jdt. — At  the  beginning  of  tbe  fifiical  yeair  tbe  T«r«t!we  itT-el  party  vaf 
IciuaUid  ikear  tbe  nvrtb  line  <:»f  Ma0i.*n  County,  alo:::  ir.  njjt--  ncctbeaet  c«  Hanma. 
Froui  thit  yAnx  tbe  party  l.tliowed  tbe  higbway  ai-.-iy:  itj-  ea«^  *6  >r  \i  Sj^rini^  LjJie 
V>  a  p^»:ui  "srert  of  ?t/>ebr  s  eiati*:«i  c«i  the  CLica?  ^  IV  ri*  aiid  St.  lA«ci»  EAilvmy: 
theLiv-^  eaKt  aI'.*Lgf  tbe  Lijcbway  to  t:.if  fnjKtS'.dj:  tbri.  >  iu  'n^  tLif  nulrv*d  to  the 
Peoria  aiid  Pekin  Vu^ai  Eaiiway  brid^  a.t  Pec*ria_  At  tLi*  IcTdce  the  line  <4  lerels. 
vbk^ii  bithert^^  bi^  f<>Iiov«:*i  the  eacs  sde  of  tbe  riT^-r.  vit^  carn<*i  a.-tnmf  to  tbe  v«rt 
ade.  From  Pt^^ria  t^>  Burtan  tbe  line  in  eexienu  f  •  "j -wt^i  the  Pi-^ia  lvazx:fa  oi  the 
Obica^y,  B^xk  Inland  aj>i  Paci£<:  Bailvay.  *j/xMst  'i^  drrviati  -n^  \*Tiji£  luaiie  vhea  m 
fwrallel  biieb  var  pn^t^tXiU^  JaIut  f^.-LiitieF  for  pr:e;v^.  Eafrwari  ir^i^n  Bcraaa  the 
iiarty  l'/Ii'y«e»i  the  ChMaqp^.  Bock  Lelazk*i and  Viud&*:  Bai2«-ay  :*•  Pen:  throce  tliroQ|}i 
reri  ajvl  Lmeoilht  \tm  tlMr  (Shkatpj.  Borlin^.-D  az>i  ^^:uncy  BaL'v^ay  axwi  tbe  tov- 
l^Xh  <A  tbe  Iiiiuf>i#  ajvl  Micbiian  Canal. 

Frt^oi  IjaaJie  v>  CKannab*^  tbe  line  foilovcd  tbe  bi^zhvav  aj<xie  tbe  norcii  bank 
'A  Xh*:  r,\'*fr  known  aif  tbe  River  ro^l,  exc«ptin^  f^.-r  ^-b^.^rt  •iistan««iF  at  3ianeiUe8. 
Morm.  an«i  Senerja,  where  the  <anal  toviAth  var>  os^L  Fp  'm  Otarnah^o  to  JoliK 
tbe  Hiver  fjeui  wmn  UAVpwt^L  ezceptinj;  tor  a  fev  mile*  t^>  the  €a:4  ar.«l  n^-Cibeaet  of 
CbaiioahoQ,  wli^rre  the  Iliie  wae  mn  throuirh  \hv  tieM:?  at  the  f':»>t  of  thr  liofe.  At 
ioiiet  the  le\'eltf  were  «:arrierl  acTrj»«  V>  the  east  a*le  of  tbe  IX«  Plainer  Riivr:  tbence 
wlfMW^  the  t^ivpath  '^  the  niin«^L>  an<i  Michijcan  Canal  t<j  I»ekpi>rt:  tbenee  aloof  the 
eart  liank  of  the  Chicap'  J>raina^  Canal  Xf»  Will.^w  Sprin^F:  thence  al-*>ar  tbe  towpath 
*A  tiie  Jlliuoii*  anil  Micliiiaui  Canal  to  Brid^port.  the  northern  temiino?  i^  tbecanaL 
Tberwse  along  tlieeait  H<ie  of  tiie  Houth  Bran«:h  *»i  theChii7Ds«'»  River  t>>  Tventr-tbird 
tftreet;  then^se  eaift  to  Mi<.*hi>can  avenoe;  th^nc-.-  ii<>rth  tM  the  wat«rnrork<  on  Chicaeo 
avenue,  where  on  June  27  the  party  oonne<.te<i  mith  thre^  of  tlie  prvcke  beach 
markif  49jtal/lii^ied  by  the  Munwippi  River  C'»mmM<i<tn  in  l^>3.  thereby  completing 
tbe  line  of  precise  leveb>  frr>iu  Graiton  to  Cbicafr/. 

The  followinir  ryiUiuientM  in  retearii  to  the  prrj^rrea^  of  thi$  branch  of  the  rarrer  are 
qiiote<l  frriOi  Mr.  Fre^l  Morley,  janior  cmgineer  in  chanze  of  the  preiise  levels. 

**The  winter  of  190C{--I  was  an  nnnsaally  rijfonMi?  one,  even  for  a  northern  latitude, 
and  while  the  work  wtua  continoed  dorins;:  the  winter  month.^.  it  wa;^  carried  on  only 
againi<t  frreat  fA*h^  and  almot^t  inmrmoontable  oljetaclcv.  Deep  frozen  ground,  intense 
cold,  i<trouif  win<b(,  and  heavy  enowfalh?  neceA^rily  retardeti  profrre^i 

**  AppHjairhirii;  < Chicago  and  the  lake  through  the  valley  of  the  Des  Plainer  River 
in  the  spring  of  the  year,  ♦  ♦  ♦  nearly  ever>'  «lay.  and  eometimee  for  a  week  at 
a  time,  tiie  wind  hai!  drawn  thn>ugh  the  valley  with  gale-like  intensity  making  level- 
ing al»<oliitely  imp^j«Hible. 

**The  linear  prrjgreflH  of  the  main  line  of  levels  has?  been  con:<iderably  reCaided 
aljfjve  Peru  by  the  great  number  of  benches*  of  former  pnrveyj*  I'onnecteii  with,  viij 
eighcy-two,  or' nearly  as  many  as  the  whole  nomber  of  permanent  liencbea  establlsbM 
daring  the  year. 
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**The  6  to  8  milefl  of  leveln  through  the  city  of  Chicj^ro  have  also  l)een  nm  under 
increased  ditiicultieH  incident  to  the  disturlnn);  infl(ien(H*8  of  the  traili(r  and  nmoke  of 
a  large  city.'* 

Toftography, — During  the  year  the  wire  interval  was  determintHl  for  live  additional 
trannitH,  and  a  K*t  of  three  bUmHa  l)<>ardH  graduatcnl  for  each  inHtmment. 

Although  the  long  perio<l8  of  nevere  coM  weather  during  the  past  winter  made 
Hurveying  hard  and  dieagret^ahle,  the.|)n>»iHH'tH  for  fueimringall  the  topography  wen» 
ulwayH  brightest  during  mich  weather  and  most  dis(!Ouraging  when  a  wann  h|H'11 
pn*vailwl.  During  the  iirst  nineUnm  days  of  January  the  temi)erature  was  fre- 
quently alK)ve  the  freezing  point,  as  a  result  of  which  the  ice  IxH^aine  rotten,  and  the 
men  broke  through  fre<]uently  whih*  at  work  on  the  various  sloughs  and  swamps. 
In  one  instance  a  transit  was  damaginl,  but  not  st^riously  enough  to  put  it  out  of 
commission. 

The  excessive  rain  on  January  19  and  20  throughout  the  Illinois  River  Valley 
r*»sulted  in  a  rise  of  5  to  10  feet  throughout  the  entire  length  of  the  river.  In  the 
river  proper  the  old  ii-e  raise<l  with  the  water,  and  for  that  reason  the  soundings 
there  were  not  interfennl  with.  Iij  the  lx)ttoms,  however,  where  all  of  the  topo- 
graphi(*al  parties  were  at  work,  the  water  tiowe<l  over  the  top  of  the  ii«,  resulting  in 
a  susiwnnion  of  work  by  twelve  tield  parties.  All  of  the  ixarties  were  instructe<l  to 
rcmam  at  their  various  quarters,  in  the  hope  that  a  cold  wave  would  follow  si)eeilily 
ami  again  form  a  crust  of  ice  uinm  which  to  resume  work.  By  Januar>'  26,  tne  new 
layer  of  ice  had  sufficient  thickness  to  enable  most  of  the  parties  to  resume  work. 
Three  of  them,  however,  were  unable  to  do  so  until  January'  29. 

As  a  result  of  the  freshet  descrilnnl  aljove,  all  of  the  parties  during  the  remainder 
of  the  winter  worke<l  umler  peculiar  ami  very  unusual  ix>nditi<ms.  In  order  to  obtain 
reai lings  on  the  8urfat*e  of  the  ground  it  was  necessary  not  only  to  cut  through  the 
top  layer  of  ice,  but  also  a  second  layer  4  to  6  feet  l)elow  the  upper  layer,  varying  in 
thickness  from  (5  to  12  inches.  In  onler  to  secure  readings  under  these  comlitions 
each  i>arty  was  i)rovide<l  with  ice  chisels  8  to  10  feet  long  for  the  purpKMie  of  cutting 
hol«'H  through  this  lower  layer  of  it*e.  This  ma<le  the  held  work  slower  and  mon» 
<'\|H'ii.-i\  e  than  before,  but  it  was  fortunate  that  we  were  able  to  secure  the  data,  even 
nil  Icr  such  adverse  conditions. 

When  the  to]M));nu)hi(«l  parties  were  disbanded,  Mr.  H.  D.  Harting  and  his 
rcconler  were  detailea  to  draw  the  sectiim  lin(»s  on  all  the  tield  sheets.  The  l)ear- 
iiigs  of  all  section  lines,  an<l  the  distances  lK»tw<»en  comers  were  copied  from  the 
iilats  of  the  original  land  survey.  Taking 4is  a  biisis  the  340  s<.»ction  corners  which 
had  lMH»n  loi'atcd  an<l  phittetl  on  this  survey,  412  additional  comers  were  platte<l  by 
using  the  original  measurements  alxive  rt*ferred  to.  Above  Peoria  it  was  found 
then*  ha<i  l)een  insufficient  l(H*ationH  in  the  field  to  plat  the  lines  aivurately,  and  on 
June  6  Mr.  Harting  was  st>nt  out  with  a  transit  })arty  to  locate  additional  sec^tion 
«)rner8  when»ver  they  wen»  nt»e<le<l.  During  the  numth  of  June  28  such  comers 
were  l(H*ate<l  lK>twe<>n  Peoria  and  Lasalle.  While  engage<l  uiK)n  this  work  he  has 
also  siHun'<l  additional  data,  wherever  it  was  needed,  to  complete  fence  lines,  ditches, 
roaiis,  houw>s,  etc. 

On  Jnne  10  Mr.  W.  D.  Hudson,  survey  man,  was  sent  into  the  field  to  stHJure  the 
names  4»f  all  landowners  l)etween  (Trafton  and  Beardstown,  as  it  was  usually  not 
practicable  f<»r  the  to^M>graphical  ]»arties  to  scnnire  this  data  during  the  progress  of 
the  reifUlar  survey.     I  p  to  the  end  of  the  month  3.36  such  names  had  been  «»cure<l. 

Hytint^prnphii. — The  two  regular  sounding  {mrtit^  were  in  charge  of  Messrs.  F.  H. 
Duis  and  F^lmund  Polk.  During  the  winter,  however,  seven  of  the  toiK)gniphical 
i»arti(^  were  employee  1  during  a  |>orti(m  of  their  time  in  sounding  ISO  of  the  larger 
lakes  and  sloughs  which  it  was  impracticable  to  sound  previous  to  freezing  weather. 

The  |>ortion  of  the  river  known  as  I^ke  PiM)ria  is  alKiut  20  miles  long  and  from  1 
to  2  nnles  wide.  On  aiH'ount  of  its  width  and  the  charact^T  of  the  east  shore  this 
sei'tion  was  soundini  thnuigh  the  ice. 

After  the  cf>mpletion  of  the  field  work  the  low-water  profile  of  the  Illinois  Kiver 
for  the  year  UK)1  was  platte<l  from  Cop|)i*ras  Cn>ek  IcM'k  to  Lasalle,  and  the  sound- 
ings on  1,729  ranges  re<luc»tMl  to  this  Imsis. 

Ili/jMnnrtry. — Wye  levels  were  run  continuoiislv  by  Mr.  A.  J.  Meidroth  from  July  18 
t4)  the  <late  of  his  resipiation  on  March  9.  His  work  was  carried  on  rapidly  and 
carefully.  The  work  mme  by  two  other  levelers  was  not  satisfactory,  however,  and 
their  8<»rvices  wen»  <lis])ense<l  with.  A  large  |>art  of  their  work  was  rt»nin  by  Messrs. 
A.  W.  Sar>]^'ntand  H.  R.  How(»s.  T^i>on  the  completion  of  their  work,  these  parties 
wen»  lai<l  off,  on  l>ect*ml>er  14  and  23,  resjiectively,  excepting  Mr.  Sargent,  who  was 
retained  on  map  work. 

As  the  water  was  rising  rapidly  at  the  time  of  Mr.  Meidroth's  resignation,  his 
party  was  laid  off|  and  the  work  of  (>onnei*ting  with  the  old  bench  marks  and  gauges 
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)K'tw(H'n  LnKilloaiid  L«K.'kport  was  not  rosniiUMl  until  al'tor  tJu*  hijjii  water.     TIiIm  wnrk 
was  a^'uin  takon  np  l»y  Mr.  K.  !•'.  Si-ssinjrljaiis  (in  May  L*  and  coniploti**!  on  June  4. 

Tlu*  (lescriptions  and  <-l^'vati<ins  nf  ;{o4  Ikmu'Ii  marks  wen'  roinpiliMl  and  copied  in 
separate  n«»telMM»ks,  and  2S4  of  tlieni  jdatted.  A  taMc  lian  l>et»n  prej»are<l  f>noM'in^ 
the  loration  and  elevation  of  all  puiirt's  In-twivn  <  Jnifton  and  Lo('kjK)rt. 

7VW  horhitjs. — Alter  the  completion  of  thnpiarter  boat  Snwfnmoii^  on  September  10. 
Mr.  C-.  V.  iWainard.  as^^istant  enp:inoi;r,  c-nncTntr-ate^l  the  work  of  Ins  car|ienters  on 
the  ipiartcr  Inuit  l.*i  Saf/r,  the  hull  of  which  was  already  eomplettNi.  Thin  Ixiat  wa> 
originally  designed  f«»r  a  quarter  hoat  ft)r  survey  j»arties,  hut  on  :u*c«mnt  of  tlie  dehiy 
in  the  delivery  oi  the  hmihcr,  tlie  (juarter  hoat  Mnrijni'tt  was  jairchaHinl  from  the 
Missouri  Kiver  Commission,  and  the  plans  for  the  Ln  Sulh'  were  riHlrawn,  so  as  to 
adapt  the  same  to  making'  hoiin^rs.  On  this  account  it  has  l>een  referrtnl  to  more 
frequently  as  the  horin;:  l)oiit. 

A  well  was  cut  thron;»'h  the  rake  at  one  eml  ihroujjh  which  to  o{>erate  the  borinf; 
machine.  A  yelh)w  pin«'spud  10  inches  hy  10  inches  hy  .SL'ftH-t  was  provided  ateacli 
corner.  In  addition  to  mi  uliice  imd  the  usual  living  (piarters,  a  ulaekHmith  sho]) 
was  arrange<l  at  one  corner  of  tlie  h'»at,  furnished  with  the  necessary  tixjls. 

The  Iniring  machine  pin-cha.M  d  i-  known  as  the  *'  Pierce  Test  Horing  Rip  No.  80,*' 
for  a  description  of  whiih  see  the  manufacturer's  catah)«^ue.  On  account  of  thu  lose  in 
sliipnient  of  i)ne  Im^x  of  horing  machinery,  an<l  the  refusal  of  tlje  i-omijanyto  repla<*e 
it  at  once,  a  nundxTof  makeshifts  had  t()  U*  res<^rte<l  to  and  the  e<juipment  was  not 
coniplete<l  until  Novemln^r  iL'.  The  l)oat  was  then  towetl  from  IJeanLstoMii  to  (irafton 
an<l  the  work  of  making  t**st  l)orings  begun  on  XovemlKT  14,  imiler  the  direction  of 
Mr.  John  II.  JJest. 

The  method  of  operating  the  macliine  is  «lescrilH'<l  hy  Mr.  Betft  as  follows:  **Tw<»- 
ineli  casing  of  extra  strong  wrought-iron  ]>ipe.  in  r>-f(»ot  lengths,  was  driven  into  the 
Ik**!  of  the  river  with  a  200-pound  driving  ram,  having  a  maximum  fall  of  8  feet. 
Tlie  drill  consists  of  light  :|-inch  wn»uglit-iron  ]Mi>e  with  hydraulic  crr»88head  and 
witli  hose  attaclMM.i  to  a  steam  deck  pump.  This  drill  was  churne<l  in  the  casing,  and 
all  the  material  that  wt»ul<l  piLss  U'tween  the  interior  «»f  tin*  easing  and  the  exterior 
of  the  ilrill  ro<l  w:w  hrouirht  up  with  the  t»verIlow,  from  whi<-h  Kunplefl  wen»  caught 
in  jiails.  In  general,  tlie  drill  was  keut  5  feet  in  advanc<*  of  the  i-asing,  and  any 
change  in  material  was  niiled  as  the  drill  entered  it.  Horings  were  put  down  in  «ir 
near  the  channel  Xo  a  depth  of  alxnit  IJO  feet  helow  low  water  and  at  intervals  of  one- 
half  mile,  or  iiK>re  fretjuentlv  if  then*  was  a  marke<l  change  in  the  character  i»r 
arnmgiMnent  of  the  material.'^ 

The  work  of  making  Iwirings  pnx-eedeil  stea<lily  until  on  I)ecend)er  11  the  hull  of 
the  steamer  Fo.rwwA  punctun^d  hy  running  ice  an<l,  aa  there  was  no  immediate  pn)s- 
Tiect  of  more  UKxierate  weather,  the  Ixiring  oiH'ratitJus  w(»re  .«ft.si>ende<l  on  the  day 
following  ami  the  Ile<'t  lai<l  up  for  the  winter  at  Pearl,  111. 

From  this  time  until  March  IL'  Mr.  Best  was  engsige<l  <m  iiehl  work,  as  previously 
desirril>ecl.  The  engines  and  other  parts  of  the  tHjuipment  wen*  then  overhauU»«l 
previous  to  Ix^ginning  another  season's  w<»rk,  and  cm  March  LM  horing  o]R*rations 
were  resunu»d.  For  a  tinuj  the  high  stage  of  the  river  interfered  seriously  with  their 
work,  however,  as  tlui  water  wjis  n't  high  anil  so  sw  ift  that  the  four  spuds  would  not 
hold  the  lx)ring  Ixiat  in  mid  stream.  During  this  [xTiod  the  party  o]K*rat(^l  closi'  to 
the  l)anks,  alternating  from  one  si<le  to  the  other,  ]»lacing  the  hok»s  about  1(K)  fwt 
from  each  )>ank. 

The  work  priK'tH^led  steadily  until  June  IS,  when  the  lx)rings  wert*  completed  to 
Peru,  III.,  and  the  i»arty  then  ri'tunuNl  downstream  to  make  additional  Ixirings  at 
iK>intH  in  the  river  l)etween  Havana  and  Pearl,  where,  during  the  high  water,  it  was 
found  impossible  to  hold  the  Ixiring  Ixiat  in  the  chanmd  of  the  river.  The  |iarty  was 
at  work  on  this  section  at  the  en«l  of  the  liscal  yt'ar,  when  then*  ixMnaininl  alxait  tw«i 
days'  work  in  order  to  complete  all  the  }M>rings  ne<'essary  fn)m  (frafton  to  I^iKdle. 

hiwhartje  meagnrementit, — Four  sets  of  dischargi'  mea.'iunMiientH  were  nuideat  PiNiria 
with  floats  while  the  Price  current  meter  was  lieing  re|i;iinHl  and  rate<l  hy  the  manu- 
facturer. The  meter  was  retumc<l  from  the  factory  alx^ut  July  10,  and  was  us«><l 
until  August  1. 

This  work  was  suspended  while  the  Iotco  was  concentrate* I  on  toiK>graphica]  work. 
After  this  was  oonipleteil  the  taking;  of  discharge  measunMnents  wa.s  again  resunietl 
on  March  21,  under  Mr.  D.  W.  Webster.  Up  to  the  end  of  the  lisi-al  year  tlie  fttl- 
lowiiv  number  of  measarements  had  been  taken:  PiM^ria,  20;  Havana,  15:  Beartls- 
town,  13;  Pearl,  14;  Hadleya  Landing,  17;  Heurv,  2;  Ottawa,  2;  Divine,  2. 

Jhm  PWMMnt  aeaaoii  leemB  to  be  esceptionaify  propiti<iiis  for  (X)nductin^  thene 
■_  •■  «i»^  fining  freshet  was  tne  higl'iest  since  the  phenomenal  flood  of 
*  "wMsnt  Beems  to  promise  fairly  low  water  during  August. 
'd  of  the  diachaixii  measurements  taken  by  the  United 
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States  Geolo^cal  Survey  at  Jackson  Creek,  Kankakee  (^ut-off,  P^lgin,  Joliet  and  P^t- 
em  Railniarl  bridge,  Chicago,  Burlin^n  and  Quincv  Iluiln^  bridp^  at  Ottawa,  the 
hitfliway  bridge  at  LaHalle,  and  tlie  Peoria  an<l  Pekin  t'nion  Railroad  brid^'  at  Peoria. 

Barometric  determinatiotut. — ^The  height  of  the  bhiffH  has  l)een  determined  at  310 
points  between  Grafton  and  I^asalle,  or  at  intervals  of  1  mile  wherever  the  bluffs  come 
within  the  limits  of  the  maps.  All  bat  thirty  of  these  have  l>een  platted.  The  results 
are  cx)rrect  within  3  per  cent,  as  determined  by  repenteil  comparisons  with  tninsit 
measurements. 

Fleid  mapi. — The  total  number  of  field  mai)8  is  382,  each  22  inches  by  30  inches. 
As  shown  m  the  tabulation,  all  of  the  tield  notes  have  been  platte<l,  and  all  of  the 
contours  drawn  and  checked.  As  a  nile  the  contours  on  any  section  were  drawn  by 
the  recorder  of  the  party  which  did  the  field  work  and  checked  by  the  obeerx'cr  of 
the  party. 

An  index  map  was  drawn  and  traced,  showing  the  relative  positions  of  all  the  fiehl 
BheetB  and  their  position  on  the  final  maps. 

Final  map*, — The  following  statement  shows  the  present  status  of  work  on  the 
final  maps: 

Total  ntimber  of  sheets  to  be  drawn,  of  which  44  are  12  feet  in  length  and  5  are  0 
feetinlength 49 

Total  number  of  sheets  upon  which  the  topography  has  been  transferred  and 
inked 49 

Total  number  of  sheets  upon  which  the  lettering  hus  l)et>n  stain|>ed 16 

Total  number  of  sheets  upon  which  the  section  Tines  ami  lx>nler  lines  have  t)cen 
drawn 18 

In  a  total  of  5,505  ranges  of  soundings,  670  remain  to  be  inked.  The  work  of  draw- 
ing the  parallels  and  meridians  and  stamping  on  the  contour  elevations  has  not  yet 
b(^  commenced.  The  names  of  landownere  and  some  minor  data  atv  still  to*  be 
added  and  a  few  corrections  made. 

The  line  of  dee}>e6t  water  luus  been  platted  on  all  of  the  sheets,  and  the  center  line 
of  the  nropofled  waterway,  as  sket^'hed  in  by  the  lioard  of  Kngineers,  from  (irafton 
to  Lasalle,  was  carefully  checked  and  suitable  curves  drawn  to  conn(H^>t  the  tanfj:ents. 

Unnqe  reeordi, — The  'work  of  compiling  all  the  gauge  reiH)rds  obtainable  relating  to 
the  Illinois  and  Des  Plaines  rivers,  l>etwei*n  Grafton  and  ]A>ck}K>rt,  has  Xxhui  prose- 
cute<l  <liligently,  and  a  large  amount  of  valuable  data  has  been  secured,  as  shown  in 
the  following  summary  of  results: 

Dates. 


Qrnfton AiiK.  12,1879  to  Sept.  SO.Ikw 

Do \pr.     I.IWM  Juiir  HO.  IWM 

DeeipUln *..  .Nov.    7.1878  Juiu-  iftMhX) 

Hardin Nov.  10,1878  Juno  »».  1>K» 

OolumMaDA Nov.    4.1M78  ()ci.   1«,  iwm 

KamiwyiUe.beluwdAin .Mar.    3,1881  Nov.  17,18k:j 

DO May  18.1887  JiincSU.lWM 

KaiDpiTlUe.aboTedain Sept.  lO.imu  JuiicHO.lWM 

Pieart Nov.  10.1878  May  14.1881 

Do Jan.     LISKS  June  :UM904 

ValleyCtty Nov.    1.1878  Junt*  80.188U 

Do IHH!.  18,18K»  JuncaMWM 

Mcredoria Nov.    1,1878  May  30,1881 

Do Jan.   19.1884  June  30.1904 

Ufraofe  lock,  below  dam July  19.1882  Juno  30.1901 

UciEOffe  lock,  above  dam May    1.1H90  June30.l901 

Beaidalown Oct.  28.1878  Nov.  a).  1895 

Do Mar.    1.1898  June  30. 1901 

Bfowninff <>ot.    10,1908  I>oi'.  31.1903 

Sharps Laadliiff <)ct.  26.1878  Juno30.is80 

HolBM  LUUdlnff Oct.    MWXa  Doo.   31.1908 

Batll (K't.    24.1878  Mar.  31.1879 

Havana <><'t.  23,1878  May  3l.i8hi 

Do Jan.     1.189i>  Juno  iKi.lHOt 

LIfWpool Nov.  2O,190Ct  IM'.  2ii.l903 

Ooppma Creek  kMSk,  bek>w  dam Sopt.    I.l87:i  Juno.')iM9at 

OoppefBS  Creek  lock,  abore  dam <H't.     r».i877  Junv8o.l904 

Rlnoioii mlnea Ik^.    4,i90:i  Juno3i).i90i 

Mob Mar.  31.189H  June  30. 1901 

FlMTla.  lower  wafOB  bridge I>(h*.    i.1870  8t>pt.  :{o.  i87i 

Do Jan.   13.1873  Nov.  »».  1877 

Do May     1.1H82  Juno3»».190l 


nona,  OMer  wa«oa  bridffe FoK    6.1891       Fob.  .S).  1904 


Apr.   19. 19Ui       June  90. 1914 


2940      REPORT   OF   THE    CHIEF    OF   ENGINEERS,  U.  8.   ARMT. 


Diftte«. 


Lacon  

Henry,  below  djim 

Henrj',  above  dam 

Bureau 

l^asalle 

Do 

Do 

Do 

Utica 

La^alle  County  farm 

Ottawa 

Fleminfc  farm,  between  Ottawa  and  Marseilles 

Marwillex 

3  miles  east  of  Mameilles 

Seneea  

Do 

Morris 

Do 

Do 

Elgin,  Jolict  and  Ea>tern  l^ilruad  bridge,  near  Divine,  111 

Do 

Kankakee  Cut-off 

Mouth  of  Jackson  Creek,  near  Channahon,  III 

Do 

Do 

Joilet,  below  tlam 

Joilet,  above  dam ."■ 

Do 

Do ;• 


Dec. 

Dec. 

Sept. 

Nov. 

Jan. 

June 

Apr. 

Mar. 

Apr. 

Apr. 

Mar. 

Mar. 

Apr. 

Apr. 

Abr. 

Mar. 

Mar. 

June 

Apr. 

Apr. 

Jan. 

Jan. 

.Vpr. 

Apr. 

June 

Jan. 

July 

July 

Feb. 


1,190» 

1.1S70 

18, 1871 

22.1903 

1,1867 

19,1893 

1.1897 

13,1908 

4,1900 

1,1900 

12, 1908 

29.1900 

15.1900 

15,1900 

21.1900 

11.1908 

12,1887 

20.1893 

20.1903 

25.1900 

1,1908 

1.1908 

2, 1900 

17.1908 

2.1902 

1.1903 

31, 1901 

6,1893 

1.1897 


to  Jane 
June 
June 
June 
Nov. 
Nov, 
June 
Sept. 
Nov. 
Nov. 
Feb. 
Nov. 
Nov. 
Nov. 
Nov. 
Aug. 
July 
Nov. 
June 
Nov. 
Feb. 
Deo. 
Nov. 
June 
Mar. 
Apr. 
Apr. 
Nov. 
Nov. 


30,1901 
30,1904 
30,I9M 
30,1904 
30,1877 
19.1)94 
3U.19IM 
17.1908 
30.1900 
30.1900 
13,1901 
30,1900 
30,1900 
30,1900 
30,1900 
26,1901 
30,1887 
30,1900 
30.1901 
30.1900 

6,1901 
27,19n 
30.1900 
30,]9M 

8,1904 
18.1904 
18,1904 
20.18M 
80,1908 


A  tabulation  waa  prepared  ehowinjj  a  comparison  of  the  results  of  the  levels  of  1866 
and  1867  with  the  precise  levels  of  1903  from  Lasalle  to  Copperas  Creek,  for  the  pur- 
pose of  computing?  the  elevations  of  the  old  erauges  at  Grafton,  Deerplain,  Hanlin, 
lieardstown,  Sharps  Lan<ling,  Batli,  Havana,  Copi)eras  Creek,  and  Pt»oria. 

The  elevations  of  the  zeros  of  all  gauges  usihI  in  thesun^ev  of  1879  were  determine<l 
from  the  original  level  notes  of  that  survey,  and  refer  to  ilemphis  datum;  also  the 
elevations  of  the  zeros  for  all  gauge  readings  on  record  for  Pean,  Valley  City,  Mere- 
dosia,  and  1  grange. 

Second  and  thinl  copies  were  made  of  one  hundreii  and  six  years  of  gauge  read- 
ings pt»rtaining  to  the  gauges  from  (irafton  to  Vallev  Citj. 

Afiscellaueou,'*. — For  tlie  use  of  and  at  the  rcnjues^t  of  -fVssist.  Engineer  C.  V.  BrainardI, 
tracings  were  prepartNl  showing  tlie  location  of  all  bridges,  piers,  an<l  pile  prott»otions 
from  Pearl  to  Peoria,  inclusive;  al.^o  a  table  showing  the  length  of  <lraw  span,  diame- 
ter of  draw  pier,  and  the  clear  wi<lth  of  channel  for  all  bridges  from  Pekin  to  Peru, 
inclusive. 

For  the  use  of  the  Ijoring  imrty  in  locating  l>orings,  tracings  were  made  of  the  river 
from  (7raft4m  to  I^isalle  showing  the  to|K)graphy  an<l  triangulation  stations  adjacent 
to  the  river. 

Duplicate  copies  were  made  and  checke<l  of  ,'i64  sheets  of  triangulation  data. 

On  January  30  the  Peoria  otlice  was  n)ove<l  from  No.  1219  Perry  avenue  to  No. 
1515  North  Monroe  street,  to  which  latter  location  the  office  e<iuipment  on  the  quarter 
boat  Mtinjnri  i  wa*»  move<l  on  February  4  and  5. 

Four  traijyits  with  four  tripods  and  twelve  statlialxwirils  were  packed  and  returned 
to  the  districts  from  which  tney  were  borrowed.  Three  transits  and  one  level,  with 
four  tri|)ods,  two  level  nxls  and  nine  stadia  lK>ards  were  packe<l  and  shippe<l  to  the 
engineer  depot,  Washington  Barracks,  D.  C. 

The  Tnited  States  Geoh^cal  Survey  and  the  Chicago  sanitary  district  have  l)een 
permitted  to  trace  various  portions  of  the  final  maps,  and  numerous  interested  parties 
nave  been  furnished  with  elevations  and  miscellaneous  data  obtaimnl  on  this  survey. 

On  June  20  to  2<J,  inclusive,  the  WosltH  of  Engineers  \i\  charge  of  this  work,  together 
with  junior  engineers  J.  W.  Woennann  and  Henry  Fox,  made  a  ti»ur  of  inspiTtion 
over  the  line  of  the  j>roi)ose<l  waterway  from  Chii*ago  to  St.  Ix>uis.  On  this  trip,  in 
Addition  to  considering  the  line  of  hxiition,  the  Boani  decided  to  nreitan^  a  map  to  a 
scale  ot  11  inches  to  the  niile,  to  V)e  subsequently  j)hotolitho^rapne<i  to  a  scale  of  1 
Hich  to  the  mile;  also  an  index  map  to  a  scale  of  \  inch  to  4  miles,  to  be  sub^uently 
aed  to  1  inch  to  5  miles.  The  Board  also  sketched  in  the  center  line  of  the  pro- 
Taterway  on  the  final  maps  from  (jrafton  to  Lasalle. 
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For  the  iise  of  the  Board  of  Engineers  on  this  trip,  a  preliminary  profile  was  pre- 
pared showing  the  high- water  lines  of  1844,  1902,  and  1904  from  Grafton  to  Lasalle 
and  the  low-water  lines  of  1894  and  1901,  together  with  the  lowest  water  on  rec*onl 
previous  to  the  construction  of  the  dams  in  the  river;  also  statements  showing  the 
present  coiulition  of  work  on  the  fianai  mapn,  the  total  and  monthly  disbursements 
to  June  30,  1904,  the  approximate  cost  of  completing  the  field  work,  maps,  and  ej»ti- 
mates  of  this  8ur\'ey,  and  estimates  in  detail  showing  the  cost  of  reproducing  the 
final  m&\«  by  tracing  and  blueprinting  as  compared  with  photolithographing  in 
either  one  or  two  colors. 

0*riml. — Proposals  were  issued  from  time  to  time  for  gnx^eries,  fresh  and  salt 
meats,  <lishes,  kitchen  utensils,  stakes,  stationery,  drawing  materials,  transits,  an<l 
miHt\>lianeou8  tools. 

The  c*OHt  in  detail  of  constnicting  the  quarter  boats  Sangamon  and  La  Salle  was 
compiled  and  tabulated.  Work  has  l)een  in  progress  upon  the  computation  of  the 
cost  of  the  various  branches  of  the  field  and  offic*e  wock. 

The  monthly  pay  rolls,  ration,  and  civil-service  reports,  ten-day,  monthly,  and 
annual  reports  were  prepared,  Quarterly  returns  of  property  submitted,  accounts 
audited,  cash  statements  rendered,  and  other  clerical  work  attended  to. 

The  following  assistants  have  rendered  faithful  and  efficient  service:  Junior  engi- 
neers, Henrv  l-ox,  Fred  Morley,  John  H.  Best,  F.  B.  Duis,  Fxinmnd  Polk,  Clarenct^ 
A.  Clement,' F.  C.  Woermann,  A.  W.  Saijrent,  H.  D.  Harting.  Earl  G.  Marsh,  CM. 
Waters,  H.  N.  Chase;  draftsmen,  C.  G.  Tudor  and  B.  F.  L^venport;  clerks,  G.  C. 
Falconer  and  K.  H.  Ix>ui8;  surveyors,  T.  C.  Thogerson,  W.  Arthur  L^fier,  A.  C. 
Wheeler,  E.  F.  Sessinghaus,  D.  W.  Wel)ster,  OwarC.  Bruszer,  W.  N.  Lundstrom; 
Chas.  P.  Hale,  H.  L.  Mills,  A.  J^  Meidroth,  T.  Irving  Ellis;  survey  men  and  recorderp, 
Geo.  W.  Ramsey,  O.  W.  Boers,  R.  L.  Hauser,  W.  I).  Hudson,  Henry  T.  Mc(iaughan, 
RolHjrt  Foreman,  Harold  R.  Howes,  E.  N.  Turner,  A.  D.  Llewellvn,  L.  P.  Peterson, 
J.  E.  Wal bridge.  Win.  H.  (toociwin,  R.  A.  Hopkins,  M.  P.  Blair,  t)avid  McCluggage, 
R.  M.  Williamson,  C.  M.  Booth,  J.  A.  Moskovitz,  Clyde  L.  Emmons,  W.  F.  Meid- 
n)th,  jr.,  John  D.  Price,  B.  E.  Dillon. 

Very  respectfully,  your  obedient  servant,  J.  W.  Woermann, 

Junior  Engineer, 

Col.  O.  H.  Ernst, 

Corps  of  Enginemtt  IWsident  Boanl  of  Engineers ^ 

Waierwivj  from  htcL'jnjrty  III.,  to  Mouth  of  lUinoif^  River, 


K  K6. 

EXAMINATION  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA. 

[I*riiit«d  in  Houmo  Doc.  No.  172,  Fifty-eighth  Congrew,  K€?cond  iionion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Witfiltlngton^  Decein}>er  11^  1003. 

Sir:  I  have  the  honor  to  submit  herewith  reportn,  dated  August  \\ 
and  Septenilx;r  16,  1908,  with  niai)/'  by  Col.  O.  H.  Ernst,  Corns  of 
Engineers,  on  examination  of  Calumet  River,  Illinois  and  Indiana, 
oraered  by  section  1  of  the  river  and  harbor  act  approved  June  13, 
1902. 


oNot  reprinted;  printo<l  in  House  Doc.  No.  172,  Fifty-oighth  Congress,  second 
•emion. 
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Calnmet  River  is  now  beine  improved  by  the  Greneiml  Gk>vermnent 
under  a  project  to  provide  a  channel  200  feet  wide,  90  feet  deep  (exca- 
vating to  a  depth  ox  21  feet),  to  One  hundred  and  twenty-second  street 
(about  4.2  miles  from  the  mouth);  16  feet  deep  from  One  hundred  and 
twenty-.seeond  street  to  the  forks  (about  5.5  miles  from  the  mouth), 
and  10  feet  deep  from  the  forks  to  a  point  one-half  mile  above  Ham- 
mond (10.5  miles  from  the  mouth).  The  improvement  contemplated 
by  the  present  examination  involves  the  modification  of  the  existing 
project  so  as — 

1.  To  provide  a  navigable  channel  22  feet  deep  from  the  mouth  to 
One  hundred  and  sixth  street. 

2.  To  include  in  the  improvement  the  old  channel  of  the  river  between 
One  hundred  and  thirteenth  and  One  hundred  and  sixteenth  streets. 

With  reference  to  that  part  of  the  stream  l)elow  the  forks.  Colonel 
Ernst  states  that  the  projposed  increase  in  depth  between  the  mouth 
and  One  hundred  and  sixth  street  is  not  required  at  this  time,  and  that 
the  old  bed  of  the  river  between  One  hundred  and  thirteenth  and  One 
hundred  and  sixteenth  streets  is  of  no  value  to  the  United  States, 
except  that  a  portion  of  it  at  one  end  might  be  utilized  for  a  turning 
basin.  In  his  opinion  this  section  is  worthv  of  improvement  by  the 
General  Government  to  the  extent  proposed  by  the  existing  project 

As  regards  the  portion  above  the  forks  he  states  for  reasons  given 
that  the  work  is  not  worthy  to  be  undertaken  by  the  United  States. 

Colonel  £mst  estimates  the  cost  of  projected  work  at  $662,480.50, 
which  includes  the  excavation  of  five  turnine  basins  having  a  least 
diameter  of  650  feet,  four  of  them  21  feet  deep,  the  other  16  feet 
deep.     The  sum  of  $10,000  will  be  required  annuiuiy  for  maintenance. 

Tnis  estimate  does  not  provide  for  the  cost  of  land  required  for  the 
turning  basins  estimated  to  cost  $161,342,  which  the  local  officer  thinks 
should  be  given  for  the  purpose  free  of  charge,  and  he  is  of  opinion 
that  the  adoption  of  this  feature  of  the  project  should  be  conditional 
upon  a  free  right  of  way. 

These  reports  have  been  reviewed  by  the  Boaixi  of  Engineers  for 
Rivers  and  Harbors  under  the  provisions  of  section  3  of  the  said  act  of 
June  13,  1902,  and  attention  is  invited  to  its  reports  on  the  subject  in 
letter  of  August  14  and  indorsement  of  November  11,  1903,  herewith. 

I  concur  in  the  views  and  recommendations  of  the  Board  as  summa- 
rized in  its  report  of  November  11, 1903,  viz: 

That  80  mnch  of  the  site  of  the  former  channel  between  One  hundred  and  thii^ 
tcenth  and  One  hundred  and  sixteeth  streets  as  is  not  needed  by  the  United  States 
for  a  turning  bainn  be  abandoned  as  navigable  waters  of  the  United  States,  and  that 
the  project  for  the  improvement  of  the  Calomet  River  be  this: 

To  provide  a  channel  200  feet  wide  and  20  feet  deep  from  the  month  of  the  river 
to  One  hundred  and  twenty-eeoond  street,  and  of  the  same  width  and  16  feet  deep 
from  One  hundred  and  twenty-second  street  to  the  forks,  with  five  taming  bamnsi 
at  a  total  estimat^l  cost  of  |662,4S0.50,  and  $10,000  per  annum  for  maintenance;  and 
to  ac(]uire,  as  prescribed  in  the  act  of  June  13,  1902,  the  land  required  for  a  channel 
200  feet  in  width  from  the  forks  to  a  point  one-half  mile  above  Hammond,  Ind. 

Very  respectfully,  your  obedient  servant, 

G.  L,  Gillespie, 
Brig.  Gen.^  Chief  of  Engineers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Sea'etary  of  War. 
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bepobt  of  ool.  o.  h.  ernst,  cx)rp8  of  enoineer& 

Corps  of  Engineers,  United  States  Army, 

Chicago  J  lU. ,  August  3^  1903. 

General:  The  it<»m  in  the  river  and  harbor  act  approved  June  13, 
liX)2,  which  appronriated  monejr  for  the  improvement  of  Calumet 
River,  Illinois  and  Indiana,  contained  the  following  proviso,  viz: 

and  an  examination  shall  be  made  with  a  view  to  secnring  a  navigable  channel  of 
twentv-two  feet  from  the  mouth  of  said  river  to  One  hundred  and  pixth  Htreet,  in  the 
city  01  Chicago,  and  twenty  feet  from  One  hun<lred  and  sixth  street  to  One  hundred 
and  twenty-second  street,  mcluding  also  the  old  channel  of  the  river  between  One 
hundred  and  thirteenth  street  and  One  hundred  and  sixteenth  street,  and  sixteen 
feet  from  One  hundred  and  twenty-second  street  to  the  forks  of  said  river,  and  ten 
feet  from  the  forks  of  said  river  to  a  point  one-half  nule  above  Hammond,  in  the 
State  of  Indiana. 

In  compliance  with  your  instructions  I  have  made  the  examination 
required,  and  I  have  the  honor  to  report  the  results: 

Calumet  River  constitutes  the  inner  portion  of  Calumet  Harbor,  and 
befifinning  at  the  mouth,  has  been  widened,  deepened,  and  straightened 
for  a  distance  of  several  miles  upstream,  so  as  to  make  it  capable  of 
receiving  the  largest  lake  vessels.  The  work  is  still  in  progress,  and 
an  extension  of  it  farther  u[)stream  is  contemplated  under  the  present 
project.  The  depth  to  be  provided  should  be  the  same  as  that  provided 
at  the  other  important  Imrbors  on  the  Great  Lakes,  such  as  Duluth, 
Cleveland,  and  Buffalo,  and  in  the  channels  between  the  lakes.  That 
depth  is  such  as  to  provide  for  vessels  drawing  2o  feet,  and  at  the 
Calumet  River  is  dcHcribed  as  21  feet  below  Chicago  city  datum. 
It  is  the  depth  sought  in  the  present  project  as  far  up  as  One  himdred 
and  twenty-secona  street,  a  distance  of  4.2  miles  from  the  mouth. 
There  is  no  need  for  a  greater  depth  wlule  that  in  the  other  harlwrs 
and  channels  remains  as  it  is.  The  pro|)08ed  increase  in  depth  from 
21  feet  to  22  feet  between  the  mouth  and  One  hundred  and  sixth  street 
is  not  required  at  this  time. 

The  depth  of  20  feet  between  One  hundred  and  sixth  street  and  One 
hundred  and  twenty -second  street  mentioned  in  the  order  for  the  exami- 
nation has  already  been  adopted  in  the  existing  project,  except  that  in 
the  project  it  is  defined  as  21  feet  below  Chicago  city  datum.  It  is  the 
same  as  that  below  One  hundred  and  sixth  street,  as  it  should  be,  since 
it  is  designed  to  accommodate  the  same  class  of  vessels. 

'*The  old  channel  of  the  river  between  One  hundred  and  thirteenth 
and  One  hundred  and  sixteenth  streets^'  was  abandoned  as  a  navigable 
channel  when  the  cut-off  was  made  at  this  place,  l)ecause  of  its  tortuous- 
ne^s.  The  title  to  the  old  bod  probably  still  rests  fn  the  United  States, 
and  that  is  a  cause  of  embarrassment  to  the  adjoining  property  owners, 
who  find  a  dei'elict  piece  of  land  (formerly  water)  thrust  in  between 
their  holdings.  The  old  bed  is  of  no  value  to  the  United  States  except 
that  a  portion  of  it  at  one  end  might  be  utilized  for  a  turning  basin  if 
Congress  should  authorize  one  to  be  constructed.  There  is  a  bed  of 
rock  in  this  vicinity,  however,  which  is  adding  largely  to  the  cost  of 
excavating  the  main  channel,  and  it  is  not  now  certain  tnat  the  site  can 
be  used  for  a  turning  basin.     ♦    ♦    ♦ 

The  depth  of  **16  feet  from  One  hundred  and  twenty -second  street 
to  the  forks  of  said  river  ^'  is  the  same  as  tliat  adopted  in  the  present 
project.    It  seems  a  very  proper  depth  for  the  present. 
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expenditure  would  result  only  in  a  waste  of  the  public  money,  and  the 
work  is  not  worthy  to  be  undertaken  by  the  United  States. 
Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Colonel^  Corps  of  Kngineen. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A» 

[Firat  indontcment] 

Office  Chief  of  Engineers,  U.  S.  Arbtt, 

AuguAt  10, 190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902.  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colond^  Corps  of  Engineers. 

[Second  Indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washingfot)^  D.  (7.,  August  H,  190S. 

Respei'tfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report  of  this  date. 
For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col.^  Ckrrps  of  Engineers, 

Senior  Member  of  the  B<tard. 

[Fifth  indonement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Septemhr  22,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
IIar)>ors  with  report    containing    estimates  for    turning   basins  as 
recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  HoDOES, 
Major,  Corps  of  Engineers. 

[Tenth  indoraement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

\Yashington,  D.  6'.,  Noveinher  tl,  1903, 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  I^)ard  has  considered  other  data  recently  received,  and  on 
Octol>er  16,  11)03,  through  a  committee,  visited  Chicago  and  inspected 
the  Calumet  River  from  its  mouth  to  a  point  one-half  mile  above 
Hammond. 

The  opinions  arrivo<l  at  by  the  Board  with  reference  to  turning 
basins  below  the  forks,  and  to  work  above  that  point,  are  as  follows: 

No  commerce  would,  in  th(»  inunediate  future,  be  l)enetited  by  any 
improvement  of  the  station  of  river  alK>ve  the  forks  to  an  extent  cx)m- 
mensuniti'  with  the  cost    However,  considering  the  history  of  conmier- 
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cial  and  manafactaring  developments  below  the  forks,  and  die  i^ndnal 
approach  of  manafactaring  enterprises  toward  this  sectioo,  it  is  prob- 
anfe  that,  with  the  lapse  of  time,  it  will  be  desirable  to  extend  the 
improvement  progressively  from  the  forks  upward,  and  it  is  recom- 
mended that  there  be  aci^oired.  free  of  cost  to  the  United  States, 
deeds   for  the  hmd  neceswuy  for  a  channel  2»'»0  feet  wide   in  this 
stretch,  and  relf^-i-res  from  liability  for  damages  to  adjacent  property 
owners,  as  providfrd  for  in  the  river  and  harbor  act  of  Jnne  13,  19^)2. 
A  namber  of  turning  basins  shoald  be  provided  between  the  month 
of  the  river  and  the  forks.     In  the  district  otScer's  supplemental 
report  herewith   he  recommends   the  construction  of    five    turning 
ba.<^ins.  to  be  located  approximately  as  shown  on  the  blueprint  accom- 
panying that  n?port.  and  estimates  the  cost  of  these,  exclusive  of  the 
co«t  of  the  nf:i>:-.-.ary  land,  at  fl^.d58.     The  Board  beGeves  that  the 
construction  of  these  turning  basins  at  the  cost  named  is  desirable,  pro- 
videil  the  lands  upon  which  they  are  to  be  located  shall  be  deedea  to 
the  L'nited  States  free  of  cost- 
To  .^om  up.  the  Board  re<x>mmends  that  so  much  of  the  site  of  the 
former  channel  between  One  hundred  and  thirteenth  and  One  hundred 
and  sixteenth  streets  as  is  not  needed  by  the  (Jnited  States  for  a  turning 
basin  be  abandoned  aa  navigable  waters  of  the  United  States,  and  that 
the  project  for  the  improvement  of  the  Calumet  River  be  this: 

To  provide  a  channel  2i»  feet  wide  an4l  :2i>  feet  deep  from  the  moath 
of  the  river  to  One  hundred  and  twentv -second  street,  and  of  the  same 
width  and  1^  feet  deep  from  One  hundred  and  twenty-second  street  to 
the  forks,  with  5  turning  basins,  at  a  total  estimated  cost  of  $6«>!d,-^80.54) 
and  tlO.rN'jO  [)er  annum  for  maintenance:  and  to  acquire^  as  prescribed 
in  the  act  of  June  13.  li<»2,  the  land  required  for  a  channel  ^J  feet  in 
width  from  th^*  forks  to  a  point  one-half  mile  above  Hanmiond,  Ind. 
For  the  Board: 

Chas.  J.  At.i.ex. 
Lieut.  Off.^  Corm  of  Entjineer9y 

Senior  Menukar  of  the  BoanL 


beport  or  the  board  of  eygnteers  for  rtvers  axd  harbobs. 

The  Board  of  Exgixeers  for  Rivers  axd  Harbors^ 

Washington^  D.  t\^  August  L^  1903. 

General:  Inviting  attention  to  report  bv  Col.  O.  H.  Ernst,  Corps 
of  Engineers,  on  an  examination  of  Calumet  kiver.  Illinois  and  Indiana, 
referred  to  the  Board  of  Engineers  for  Rivers  and  Harbors  by  first 
indorsement.  Office  Chief  of  Engineers,  dated  August  10.  llK^S,  the 
Board  has  the  honor  to  submit  the  following  report,  l^u^  upon  Colonel 
Ernst's  report  above  referred  to  and  other  data  available. 

The  present  project  for  Calumet  River,  adopted  by  the  river  and 
harbor  act  of  June  13.  11><)2.  is  to  provide  a  channel  20  feet  deep  to 
One  hundred  and  twenty-second  street  (about  4.2  miles  from  the  mouth), 
16  feet  deep  from  One  hundred  and  twenty -second  street  to  the  forks 
(aliout  5.5  miles  from  the  mouth),  and  10  feet  deep  from  the  forks  to 
a  point  one-hulf  mile  above  Hammond  (10.5  miles  from  the  mouth):  the 
width  throughout  to  be  2i.K>  feet     The  accompanying  report  of  the 
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district  officer  is  a  report  on  an  examination  made  in  compliance  with 
the  same  act — 

with  a  view  to  secorinfl:  a  naviptble  channel  of  twenty-two  feet  from  the  month  of 
eaici  river  to  One  hunilred  ana  sixth  street,  in  the  city  of  Chicago,  and  twenty  feet 
from  One  hundred  and  sixth  street  to  One  hundre<l  and  twenty -second  street,  includ- 
ing also  the  old  channel  of  the  river  between  One  hundred  auU  thirteenth  street  and 
One  hundreil  and  sixteenth  street,  and  sixteen  feet  from  One  hundred  and  twenty- 
second  street  to  the  forks  of  said  river^  and  ten  feet  from  the  forks  of  said  river  to  a 
point  one-half  mile  above  Hammond,  m  the  State  of  Indiana. 

It  is  explained  in  the  district  officer's  report  and  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1902,  page  2107,  that  the  words  "depth 
of  20  feet"  have  heretofore  been  interpreted  to  mean  a  depth  which 
vessels  drawing  20  feet  can  navigate.  Such  a  depth  is  obtained  by 
excavating  to  the  depth  of  21  feet  below  Chicago  datum  (679.48  feet 
above  mean  tide  at  New  York  and  1.48  feet  above  the  plane  of  stand- 
ard low  water  provisionally  adopted  for  the  most  recent  Lake  Survey 
charts  of  Lake  Michigan).  This  is  the  depth  that  has  been  provided 
between  the  piers  ana  in  the  lower  portion  of  the  Calumet  River  and 
is  sufficient  for  the  largest  vessels  that  navigate  the  lakes.  The  fluctua- 
tions of  level  of  the  lake  are  considerable  and  rapid,  and  at  long  intervals 
there  might  be  for  brief  periods  an  actual  depth  not  greater  than  20 
feet.  The  benefit  obtained  by  providing  a  channel  22  feet  deep  below 
Chicago  datum,  thus  guarding  against  unusual  and  infrequent  low 
waters,  would  not  be  proportionate  to  the  expense  involved. 

The  mouth  to  One  hundred  and  sixth  street.-— The  Board  agrees  with 
the  district  officer  that  it  is  not  advisable  to  provide  for  the  stretch  of 
river  between  the  mouth  and  One  hundred  and  sixth  street  (about  2 
miles)  a  greater  depth  than  21  feet  below  Chicago  datum.  This  depth 
has  alrefl^y  been  provided  under  a  former  project,  but  a  survey  made 
in  1901  showed  that  the  channel  had  shoaled  somewhat  (Annual  Report, 
Chief  of  Engineers,  1902,  p.  2107).  This  stretch  should  be  redreaged 
to  the  depth  of  21  feet  below  Chicago  datum  and  that  depth  should  be 
maintained. 

One  hundred  and  sixth  to  One  hundred  and  twenty-second  streets. — 
The  depth  called  for  in  the  item  ordering  the  examination  of  this  stretch 
of  the  river  is  the  same  as  that  provided  in  the  existing  project  for 
improvement,  viz,  20  feet.  The  Board  agrees  with  the  oistrict  officer 
in  the  opinion  that  the  project  should  be  carried  out  by  excavating  to 
21  feet  below  Chicago  aatum. 

For  reasons  fully  set  forth  in  his  report,  the  Board  agrees  with  the 
district  officer  that  it  is  inadvisable  to  dredge  out  the  abandoned  chan- 
nel between  One  hundred  and  thirteenth  and  One  hundred  and  six- 
teenth streets.  So  much  of  the  site  of  this  former  channel  as  is  needed 
for  a  turning  basin  should  be  retained  for  that  purpose,  and  the  bal- 
ance should  l)e  formallv  abandoned  as  navigable  waters  of  the  United 
States.     The  subject  or  turning  basins  is  referred  to  again  below. 

One  hundred  and  twenty-second  street  to  the  forks. — The  present 
project  calls  for  a  depth  of  16  feet  in  this  stretch.  The  examination 
is  directed  with  a  view  to  securing  that  depth.  The  Board  agrees  with 
the  district  ofiicer  that  the  depth  of  16  feet  will  be  ample. 

It  app' irs,  therefore,  that  carrying  out  that  part  of  the  existing 
project,  >\Jiich  relates  to  the  river  below  the  forks  will  give  a  harbor 
200  feet  wide  and  4.2  miles  long,  having  an  available  depth  of  20  feet, 
and  an  additional  1.3  miles  of  cliannel  200  feet  wide,  having  an  avail- 
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Me  depth  of  16  feet  This,  in  the  opinion  of  the  distriei 
which  opinion  the  Board  concurs,  will  keep  the  funlities  of  tbam  port 
in  tdyance  of  the  requirements  of  navigmtion,  and  will  afford  umi- 
dant  room  for  the  further  development  of  the  localitj. 

T%s  fcrkft  to  a  point  cne-Jujlf  mile  ahcnpe  Hammonds — No  present 
necessity  for  an  enlarged  channel  in  this  stretch  of  the  iiTer  is 
apparent.    *    *    * 

The  Board  is  of  the  opinion  that  no  work  should  be  done  at  the 
present  time  on  this  portion  of  the  river  looking  toward  an  increase 
of  depth.  A  10-foot  channel  would  be  useless.  There  is  now  no  oom- 
merce  on  this  stretch,  and  experience  shows  that  unless  continnoos  and 
expensive  dredging  be  done  no  channel  can  be  maintained.  •  •  • 
A  number  of  turning  basins  should  be  provided  betwe^i  the  mouth  of 
the  river  and  the  forks.  The  present  project  contains  no  piofision 
for  such  basins. 

To  sum  up,  the  Board  recommends: 

(a)  That  the  present  project  for  the  improvement  of  Odumet  River, 
as  far  as  the  forks,  be  continued,  and  tnat  work  between  the  forks 
and  one-half  mile  above  Hammond  be  postponed  subject  to  the  con- 
tineencies  mentioned  in  paragraph  8. 

(^)  That  the  district  officer  be  requested  to  prepare  a  detailed  esti- 
mate of  the  cost  of  carrying  out  so  much  of  the  present  project  as 
relates  to  the  river  below  the  forks,  including  the  necessary  turning 
basins. 

(iS)  That  so  much  of  the  site  of  the  former  channel  between  One 
hundred  and  thirteenth  and  One  hundred  and  sixteenth  streets  as  is 
not  needed  by  the  United  States  for  a  turning  basin  be  abandoned  as 
navigable  waters  of  the  United  States. 

&&»pectf ully  submitted. 

Chas.  J.  Allen, 
lAeut.  Ocl..  Corm  of  Enffmeen. 

IL  F.  MODOBB, 

Major^  OoTV%  of  Engme&n. 

Edw.  Bubb, 
Major^  Corps  of  Engineen. 

C.  H.  MoElNBTSr, 

Captain^  Corps  of  Engmeen. 

W.  V.  JUDSON, 

Captainj  Corps  of  EngvMen. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  JEngiiieers^  U.  8.  A. 


supplementary  report  on  examination. 

Corps  of  Engineers,  United  States  Armt, 

Chicago  J  lU.^  September  J6j  190S. 

General:  In  compliance  with  the  instructions  contained  in  your 
letter  of  the  10th  instant,  I  have  the  honor  to  submit  estimates  for  "a 
number  of  turning  basins"  in  the  Calumet  River,  as  recommended  by 
the  Board  of  Engineers  for  Rivers  and  Harbors. 
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It  is  proposed  to  construct  five  of  these  basins,  located  as  showD 
upon  the  inclosed  blueprint  These  locations  are  provisional  only, 
and  are  subject  to  change  if,  after  further  examination,  rock  be  discov- 
ered or  if  unusual  difficulty  be  found  in  making  terms  with  the  owners 
of  the  land.  The  basins  are  to  have  a  least  diameter  of  650  feet,  and 
the  same  depth  as  the  main  channel  adjoining,  which  is  21  feet  for  all 
except  No.  5,  and  for  that  one  is  16  feet 

The  volume  of  excavation  required  in  addition  to  that  for  the  main 
channel  ^for  which  estimates  have  already  been  submitted)  measured 
in  place  is: 

Cubic  yards. 

ForbMinNo.  1 64,500 

ForbaainNo.  2 161,400 

For  basin  No.  3 137,000 

For  basin  No.  4 200,800 

ForbaainNo.  6 190,200 

Total 743,900 

which  at  20  cents  per  cubic  yard  would  cost  $148,780,  to  which  is  to 
be  added  10  per  cent  for  contingencies,  making  the  total  cost  of  exca- 
vation $163,658. 

It  is  impossible  to  state  what  the  value  of  the  land  will  be  which  must 
be  taken  for  these  basins.  The  development  of  the  localitv  and  the  con- 
sequent increase  of  values  has  been  very  gi'eat  and  is  still  progressing. 
Thus  far  all  land  required  for  widening  and  straightening  the  river  has 
been  given  to  the  United  States  free  of  charge.  That  rule  may,  and 
probably  will,  be  followed  voluntarily  by  the  owners  in  the  case  of 
some  of  the  basins.  It  would  be  but  proper,  I  think,  for  the  United 
States  to  require  that  it  be  followed  in  the  case  of  all;  that  is,  that  the 
adoption  of  the  project  shall  be  conditioned  upon  a  free  right  of  way. 
But  as  there  has  b^n  no  fixed  policy  established  bv  Congress  upon 
that  point,  I  give  the  areas  and  such  information  as  I  nave  teen  able  to 
obtain  concerning  values. 

The  area  in  acres  requii*ed  in  addition  to  that  for  the  main  channel, 
and  the  value  of  land  per  acre,  as  stated  by  property  holders,  is  for — 


Badn  Na  1: 

2.861acm 
BMin  No.  2: 

4. 286  Acm 
BMin  No.  S: 

5.888Acni 
BmId  No.  i: 

4.856acni 
BMin  No.  6: 

6.2<2acrGt 


Value  per  acre. 


0to|8,712 

tl0,000to28,lM 

6, 000  to  8, 000 

6,000 

1.600  to  2, 600 


Total  Talae. 


0tot2«,888 

$42, 860  to  110. 686 

»,S28to47,104 

29,130 

7, 868  to  18,106 


As  a  very  rough  approximation,  the  sum  of  $161,842  may  be  added 
to  the  cost  of  excavation  to  cover  the  purchase  of  lands,  making  the 
total  estimated  cost  of  the  project  $325,000. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Colond^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillesfiib, 

Ohi^  of  JEngineerSy  U.  S.  A» 


APPENDIX  L  L. 


IMPROVEMENT  OF    ILLINOIS   RIVER,    ILLINOIS,    AND  CONSTRUCTION 

OF  ILLINOIS  AND  MISSISSIPPI  CANAL. 


REPORT  (fF  }fAJ.  C.  S.  RICUE,  CORPS  OF  EyOTXEERS,  OFFICER  IX 
ClIARdE,  FOR  THE  FISCAL  YEAR  ENDIXd  JVSESO,  1904.  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTH. 


L  Illinoig  River,  IllinoiR  3.  Illinois  and  Migsissippi  Canal. 

2.  ()i>eratin)?  and  can'  of  Lagran)^  and 

Kain|H4viIle  Um'Ich,  IllinoiH  Rivvr,und 

appniai'hefl  thereto. 


Mi 
Brijr.  (ion.  A.  Mackknzik, 

Chief  of  En<jin<\'rH^  U,  S,  A. 


L  L  I. 
IMPROVEMENT  OF  ILLINOIS  RIVER,  ILLINOIS. 

Owing  to  the  high  stago  of  wator  throughout  the  year  no  dredging 
Wits  necessary.  The  }K)at  vard  and  headciuarters  were  removed  from 
Kampsville,  111.,  to  liear^stown.  III.,  wnere  new  ways,  shops,  and 
storehouse  were  i)uilt  upon  ground  lea.sed  for  the  purpose.  Extensive 
repairs  to  the  fleet  were  undertaken,  one  new  harge  InMng  built,  three 
dnnlges  repaired,  the  steamer  /V///7  overhauled  and  parts  renewed 
when*  necessary,  and  barges  and  scows  rebuilt.  This  work  was  in 
progress  at  close  of  the  ti.scal  year. 

C'omplaints  having  l)een  nuule  by  the  river  interests  that  many  of 
the  hignway  and  railroad  bridges  over  Illinois  River  were  obstructive 
to  navigation,  a  public  hearing  was  ordered  by  the  Secretary  of  War, 
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and  was  held  at  the  en^neer  office  in  diicago  early  in  Januaiy,  1904. 
As  a  result  of  this  hearing,  at  which  the  river  interests  and  the  bridge 
owners  were  represented,  orders  were  issued  by  the  Secretary  of  War, 
under  date  of  Februarj'  27,  IKM:,  directing  alterations  in  tfce  bridges 
involved.  Owing  to  high  water  and  the  difficulty  of  securing  pile- 
driving  outfits  on  the  river  these  alterations  have  been  somewhat 
delayed,  but  are  in  progress  at  the  close  of  the  fiscal  year,  and  it  is 
expected  that  they  will  oe  completed  by  September  1.  i9<>4. 

Jrennission  has  been  granted  bv  the  St*i*retarv  of  War  to  the  sanitarv 
district  of  Chicago  to  lower  the  dams  at  Kampsville  and  Lagrange 
2  feet,  providing  movable  crests  for  the  dams.  This  work  is  to  be 
done  at  the  expense  of  the  sjinitary  district,  under  super\-ision  of  the 
district  officer.     The  work  has  not  vet  been  done. 

Report  of  Asst.  Engineer  C.  V.  firainard  is  herewith. 

PROPOSED  Al'PLICATIOX   OF   FUyOS. 

It  is  proposed  to  apply  these  funds  to  maintaining  the  navigable 
channel  of  7  feet  deptn  between  Coppenis  Creek  dam  and  the  mouth 
of  the  river,  removing  snags,  care  ana  repair  of  plant  and  property, 
and  in  making  such  local  surveys  as  may  Ije  necessar\'  from  time  to 
time. 

Jfotw y  ^tatein t'n  t . 

July  1.  1903.  l»lance  Hnexpemlt^i $80,603.48 

June  .':&>.  1W4.  amount  expen«ie»l  «iurirur  riscalvt-ar.  fi »r  works  r.f  improre- 
mtfni ". 15,481.30 

July  1.  1904.  balance  unexpended #55, 122. 18 

July  1,  1901,  outstanding  liabilities l.oOO.OO 

Julvl.  1901.  balance  available .' d3.<S22.18 

Am<>unt  ( ei>timated  >  required  for  o •uipletiun  *A  eu^ting  prtijeit 182. 000. 00 


APPRiiPRIATIOXS, 

June  3iX  1  *^^,  available  from  pre\"ioa*  appn  »pnation.s ^JS,  337. 81 

Act  i>f— 

June  14.  IS&O 110,000.00 

Man-h3,  Issi 250.000.00 

.\ujnL^t2.  lsS2 .• 175,000.00 

JulVo,  \S^ 100,000.00 

August  5.  1SV> 112.500.00 

August  11,  lN>s 200,000.00 

Joint  resolution  S*-pt*rmh««:-r  29.  1  ^j 200, 000. 00 

Act  of— 

Julv  \X  la!&2 100.000.00 

Au^*t  \^.  iKifl 35.000.00 

Ju  ne  3.  1  >^ 40.  UOO.  CO 

Maix>h3.  1S99 100,000.00 

Jane  3.  1902 .- 75,000.00 


1. 535. 837. 81 
Received  from  all  other  noarc<^ 535. 40 


Tolml l,536LS7a.2l 

to  June  30.  19W 1.471.251.10 


Balance  unexpended  June  :^X  1904 65,122.18 
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OONTRACTB  IN  fOBCX  DURING  IISCAL  YSAR  ENDING  JUNE  30,  1904. 


Name  and  addroas  of  oontraotor. 

Nature  of  contract 

Date. 

To  expire — 

Manih  &  Bingham  Co..  Chicago,  lU. 

150.467  feet  B.M.of  fir  timber  and 
lumber. 

Nov.  18,1908 

Feb.  18,1904 

CX>MMKRCIAL  RTATISTICB. 


Arrifah  ami  departures  of  stenmboat^  and  ftarges  at  St.  IxmiSy  Mo.,  via  Illinois  RiiTrf 

cidendar  year  190S, 


January... 
Pebnmrv  . 

Marrh 

April 

Miy 

Juno 

July 

AUKUMt 

8optoniU>r 

Oetobt»r 

Novemlter 
December. 


Month. 


Arrivals. 


Depar-  '  Rp«^int-      Ship- 


turus. 


Tom. 


mentK. 


Tom. 


Total. 


8 

9 

8 

8 

14 

12 

11 

11 

13 

1 


95 


6 

81 

4  I 

8 : 

12  ! 
8 


76 


12,085 


H.K26 


REPORT  OF  MR.  C.  V.  RR.\INARD,  .\H8I8TANT  ENGINEER. 

BsARDerowN,  III.,  July  2,  1904. 

Captain:  I  have  the  honor  to  snbmit  the  following  report  of  operations  for  iniprov- 
inff  Illinois  River  for  the  fiscal  year  ending  June  30, 1904: 

The  work  of  the  year  has  consiHted  in  keeping  the  river  clear  of  snags  and  reiwirs 
to  plant.  Owing  to  the  good  stage  of  water  throughout  the  entire  year  no  dredging 
was  necessary.  There  is  a  navigable  channel  of  approximately  7  feet  at  low  water, 
the  worst  place  being  alx>ut  about  1  mile  of  the  nver  just  below  Naples,  where  the 
dei)th  ranges  from  6 J  to  7  feet. 

In  August  the  railroad  ninuing  to  the  river  opposite  Kampeville  lock  was  ahan- 
doneil  and  the  track  torn  up.  Authority  was  asked  for  and  obtained  to  move  the 
boat  yanl  to  Beardstown,  where  the  shipping  facilities  were  better  and  land  (H>uld  be 
obtaine<l  tliat  was  above  overflow. 

In  Septeml)er  the  old  ways,  storehouse^  and  shop  on  the  bank  at  Kampsville  lock 
were  loa<le<l  on  l)ara;es,  and  in  October  these  and  all  the  other  floating  property, 
exi^'pting  steamer  Marion  and  quarter  boat  So.  i,  were  towed  to  Beardstown  by  the 
steamer  Pearl. 

At  Beanistown  the  following  work  was  accomplished: 

The  shop,  18  by  50  feet,  was  erected  on  the  Irnnk,  and  a  planer  and  saw  and  engine 
to  nin  them  set  up  in  same.    A  well  32  feet  deep  was  driven  for  a  water  supply. 

The  storehouse  was  remodeled  and  built,  18  by  60  feet  and  one  story  in  height, 
instead  of  two  as  before. 

PLANT. 

One  new  barge,  4 J  by  20  by  100  feet,  was  built  of  Oregon  fir. 


CARE  AND  REPAIR  OF  PROPERTY  AND  PLANT. 

A  set  of  ways  was  [mt  in,  extending  in  the  water  55  feet  at  low  water  and  120  feet 
on  the  Imnk. 

Dredge  Apache, — The  boom  and  **  A"  frame  were  taken  off,  the  dredge  hauled  out, 
and  the  following  new  work  <lone: 

Head  block,  except  the  bottom  timber;  lower  thini  of  posts  of  truss  in  both  gun- 
wales, thrive  bottom  planks,  one-half  the  planking  of  each  gunwale,  one-half  the 
timber?,  and  all  the  planking  of  the  rake,  stem  spud  well,  and  one-third  of  one 


2f>r»4     TKPoirr  ov  thr  chhw  «>f  ssnicrasRft.  cr.  *. 


•f/,^,r -iir.h^r.    Th^ -wrtnm.  n^svl    ilrwar.  -tiki-.  uui  :ow»»'  omu   ir 
•vfilrt^rf    «n<-J  ill  .*Tr.iPT>»  *li^  'v>ftnm  nsMnf*!rl. 

//■  't*/-  V.  Ko'iHtfli    iiiiwir  .Tr-r**ir»  r*-f«»  ilaiI*- *<■  finr  'hi-  irp-Uff- _a  -  im-tiihtit  ii 

/>".</;^  ■*>»    '      rs»'  'ran*?  »;«*  *uk»^   ffcn  in*riJUTitim'  'o  laining  nn   in  ti«»  nank. 

••V./.rt^^  f'.',',-'       r  nr^f^n    rh#«rt  »riii»  mil    tn**   i»U'ltt^  pianic  t*-t»-  ;T{ir^w>vi  jnii  "far 
/lift  «r ■-#(**«  "iklk*^  »l  •.'■«.   i^fhf   r^UtT 

/>fr;^  Xo   ;.-    Til**  .»r/p  ff»*  :iaiil*^t   iiif, 'rt**  twic  faJCt**.  i*i*ir  TiiiixfE*  mil    Uarav**»t 
•in'*i^»'   n  /»inw4*l#<»  *nrt    >rill€;n#'^l  rwnfir^*fi.     .V^-v  intr  "imhr-r^  wf-^ft  rjnr  Ln  .imi  "iu» 

/rt,np  y»-.,»r#-    ,w,   "*      Tjfi-  ra>»  ruMili»rt  ifiF  .uui  'h*»  fnilnvrrnir  Tenr  T-.)rK  time:  '  -on- 

rifi«*j  4t  ..ri'I*  •'>f  4p/.«r     iniUh»<i*t»*  at  •»n«l»»  »r  pri«*n>*t»fe  »ne-fijfUTh  *t  "tie  ptwiaet  ttfriK- 

iii$r.  2^>  .''■'^t  /%f  /%nH  /tin  «- u^.  p/ifffi*  n^itiiirur  nirfn*»r  :itr  ••if>t*ini;  -ifMiRii.  jud  ^1  miwuf 

»»»'.••<*    i#yj.t  jr4ti»r      Ki-"rv*hinff  .»iti»^r  '^h**  ootti'm  ttos*  raikt-i  juiit  paintp*!  jrni  "at* 

vv,  ///     Trt»«  ■»»•  naiiiM  .nt  an«t  -h«»  :i>ili-«trinff  new  xont  iime:  <  )fiziwaa>s»  or  -mi* 

p<i/*Jf'**  dApkin*/.  ?<",p  -{*'rkin(r  at  one  *n#i  •■>i  vnw.  pofffif  rioiiiini;  ranrfat-r  iitr   •ntqnir 

■h'''p  r»*«'I  fft"  r^.f-  r.fiirit^l  and  «nrl#»H. 
T'^n  '^^ir-'  ^<  /^rr^^arf/n  fir  frif  f^4unn^  f.h«^  rt#*«f.  went  rpreivi»ft  anil  cnuu^^rrvii  fn^m 

Tw^mty-f^^nr  vrvjd^n  frA\*r^  ■ar^rre  marl*-. 

ftt^*«w?r  /V/r//  mjikU'  a  trip  ''»v*^  thf*  rivw  in  Arunut  an<i  t^esreii  the  riv»?r  •>€ 

C.  V.  BBArjf.i«r>, 
AMtutant  Entjim^er. 


LL2. 

orKMATINO    ANf>    r^MlK    OF    LAdRANGE    AND    KAMPSVILLE    LOCKS, 
nJJNOfH  IlIVKU,  AND  APPROACHf^  THERETO. 

TIm*»<'  IocUh  iukI  (IfitiiH  havo  )»eoji  op<;rate(l  and  maintained  under  the 
lnd««ilnit«^  appropriation  provided  by  Hoction  4  of  the  river  and  harbor 
Hit.  of  July  r»,  IHH4. 

About  li*JJ»  nibir  vardn  of  mud  was  dredj^cd  from  upper  entrance  to 
\ A\)iv\\\\)i\'  lock,  and  alxMit  the  name  amount  placed  behind  the  upper 
ri«vi«lin««nl.  Tho  rnt  rHn(M»H  t^)  Kampsville  look  wore  also  dredged,  aoout 
l,7l*J  oiibio  yardH  boiii^  removed,  and  at  this  lock  a  well  232  feet  in 
tieiilb  WMM  drillefl, 

reriniMsiiiii  whs  ^r||||i(r<i  to  the  sanitary  district  of  Chicago  bj*  the 
Seeretarv  of  Wiir,  under  date  of  May  2H,  l!K>4,  to  lower  the  daiiis  at 
Katnpsvllle  and  I#agrangt»  *J  feet,  providing  them  with  movable  crests. 

The  iUMM»in|Minving  nM)ort  of  Asst.  Knjjfineer  (\  V.  Brainard  contains 
tablcM  showing  (he  mnnner  of  boats  navigating  the  river,  the  numl>er 
of  (imtvs  they  huve  passed  the  locks  during  the  iMvst  liscal  year,  and  the 
tonnage  of  various  classes  of  gomls. 
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Snmnuirized  stalrment  of  expfiites  from  appropriatum  for  operaimg  and  atrf  of  canals  and 
other  works  of  navifjtttion  {indefinite)  apjAied  to  Lagrange  and  Kamjm^Hle  forks,  lUinois 
Hirer. 

Lagran^'  look : 

StTvict^ $4,  736. 64 

Materials :^45. 80 

Supplier 181.01 

Pmwrtv 85. 00 

Freight*. 1 .  46 

Total $5,349.90 

Kampsville  loi*k: 

Kemcefl 4,886.17 

Materials 170.75 

Supplies 52. 22 

Telephon<» 18. 00 

Total 5,127.14 

10, 477. 04 
Jiloney  at^itenients. 

LAGRAN(iK   liOCK. 

July  1,  19a3,  allotment  for  year  1904 $10,000.00 

June  \ik\  19(14,  amount  expended  during  year 5, 349. 90 

July  I,  HH^,  lialanc'o  unexpnded 4, 650. 10 

July  1,  liMM,  outstanding  habilitie** 23.82 

July  1,  1904,  Iwlanee available 4,626.28 

KAMI*SVILLB   IXK^K. 

July  1,  UKX?,  allotment  for  year  1904 $10,000.00 

June  .'iO,  1904,  amount  exiH*ndc.»<l  during  year 5, 127.  14 

Julv  1,  liH>4,  lialamv  unexiK'ndinl 4, 872.  86 

July  1.  ItMM,  out*«tan<ling  liahiliteH 64. :« 

July  1.  HHM,  iMilann*  available 4,808.53 


roMMRKCIAL  r4TATlHTU^   KOK   PIHC^AL   VKAR   ENDIN(»   Jl'NB  30,  1904. 


Tonnaire  pA«ing— 

IjHfraiigv     KamiMVillu 
lock.  hH*k. 


8t4fiinlMinU . 
r«'^ 


number. . 

Itiiiv«'^ <!<» 

ToiiiittK*'  <»f  ^U•«lnb<>l^tH t<>n».. 

TonnaK^*  of  lmixi>«i do 

(t(>ni'ml  m«'rehlin<liM^ do 

l»ii»*'iiK«T»* iiiimlK'r. . 

1,1  V(>  MiN'k hfHd . . 

('<im U»iiK.. 

Wh«iit do 

Applfj* do 

LuiTH  and  IuihUt do 

TU*j» <lo 

(V»l df » 

HUvv  ImltM do 

Ice d4» 


467 

96,Sd4 
40,8A1 
8.«» 
lS.rdO 
2,0HH 
3,91K 
2.900 

322  I 
2.796, 


205 
300 
fiOO 


273 

71 

KH,440 

14,670 

5,296 

10.764 

21.526 

256 

1,2?2 


(VIO 
fiKH 
400 


UIU 
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Tripe 


Nftinf.*.  TonnMge. 


LMgrmngK'     Kmmpnilltf 


iock- 


BaM  Eaifit; 590  IJ2  141 

El#:»>nor»-- ST  *S  fji 

Marj- 50  41  14 

E»*ii?h 50  29    

City  of  P*r-^ria 1>  1>    

K.«r.  S<:hm<.l'lt 19  17    

Illinoi- 2M  15  12 

H.  W.  I>.r.(rf..-ll'.u- 47  13    

Utile  Dk-k 4  10    

r-iu^m 351  9  1 

J.ft 236  8  h 

PoIarWave I-tO  6  6 

Imperial 9i  6    

<ir».'y£iu:Ie 555  6  6 


KEPOirr  OF    MR.  C.   V.   KK.IINAKI),  A>f*b«TAXT   ENGINEER. 

BEARDefTOWK,  III.,  July  ^.  1904. 

Captain:  I  have  the  honor  v,  submit  the  following  report  of  oftenitinj;  and  i«re  of 
kx'lm  and  danis  on  the  Illinois  River  for  the  fiscal  year  ending  Jane^,  190L 

LA   OILiNCiE    UX'K    AND   DAM. 

The  river  was  open  to  navigation  at  this  p>int  nine  months  oot  of  the  twelve,  being 
close*  1  by  ic*-  frr>m  DecemVjer  9,  1903,  untd  Man*h  8.  1904.  From  the  opening  of 
naviffation  in  March  until  the  2:3«1  of  May  all  lx>atH  pa«f&^l  over  the  dam.  From  the 
2^i»\  of  Mav  until  the  i^h  of  June  nine  txiati*  [jaf«eri  tner  the  dam.  all  others  paasini; 
through  tfie  kick.     Since  the  9th  of  June  all  lioabi  passe<l  through  the  lock. 

The  upper  entrance  to  the  kxrk  was  dredged  out,  929  cubic  yards  of  mud  being 
scowf^l  away,  and  alxjut  the  same  amount  cast  back  of  the  upper  revetment.  New 
f^ncei^.  incl'ising  the  Unite*!  States  grounds,  were  built  on  both  sides  of  the  river. 
The  I'K.-k  gates  were  iiainted  above  the  water. 

KAMFSVILLE   LOCK    AND   DAM. 

The  river  was  oiien  to  navigation  nine  months  of  the  year,  being  closed  by  ice  the 
other  three.  Xo  rxiats  fia.<«<xl  here  from  November  30,  1903.  until  March  19,  1901. 
During  the  months  of  July.  August,  September,  and  November,  1903,  all  bomts  paaed 
thn^ugh  the  I'Krk.  During  March  and  April,  1904,  all  boats  paf^ied  over  the  dam. 
In  ()i'to\reT,  U^i  1 1  l^'iat^  passes!  over  the  dam,  the  others  going  through  the  lock.  In 
Mav  and  June,  1904, 15  lx)ats  pasriefl  civer  the  dam,  the  others  soing  throagh  the  lock. 

T'h*-  entrances  U>  the  lock  ami  lo<-k  chandler  were  dredged  oat,  1,742  cubic  yards 
of  mud  Ijeing  scowe^l  away.  The  ironwork  (*f  the  lock  gates  was  painted.  A  well 
2ii2  feet  in  depth  was  drille<l  and  fumishe<l  with  a  pump. 

There  are  herewith  two  tables,  one  showing  the  traffic  by  each  lock  for  the  fiscal 
year,  the  other  showing  the  principal  boats  navigating  the  Illinois  River,  givins  their 
tonnage  and  the  number  of  times  each  passed  the  two  hx-ks.  In  addition  toUie  list 
of  \ifnkU  given,  50  other  lx>ats,  varying  in  size  from  4  tons  to  200  tons  each,  made 
96  trips,  :i5  of  these  boats  being  gasoline  or  steam  yachts  of  leee  than  10  tons 
carjar-ity. 

In  aZ-conlance  with  the  joint  resolution  of  Congress  appmve«l  April  21,  1904, 
anthorizinir  the  Secnftary  of  War  in  his  discretion  to  l^rnnt  the  sanitary  district  of 
Chir-atr^f  to  U>wer  th«*  two  Government  dams  in  the  Illinois  River,  permission  was 
grants-*]  u,  the  !4initary  district,  under  certain  restrictions,  to  lower  tne  dams  2  feet 
Arrantr^'riif-nt."  an-  now  feeing  made  and  the  district  will  probably  do  the  work  during 
the  coniint;  Kiw-water  «<easr>n. 

Very  n-j'pf.-f.'tfully,  your  obedient  ser\*ant, 

C.  V.  BR.\I!(AaD, 

Asrigiant  Engmeer, 

Capt.  C.  S.  Rkiik, 

V'/Tft^  of  Eii'jtfi^er*. 
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L  L  3. 

ILLINOIS  AND  MISSISSIPPI  CANAL. 

This  season  has  been  much  more  favorable  for  work  on  the  canal 
than  either  of  the  two  preceding  seasons,  and  gratifying  progress  is 
l)eing  made.  When  present  contracts  are  completed,  the  earthwork  of 
the  canal  will  have  l)een  practically  finished.  The  contract  for  earth- 
work on  mile  34  was  canceled  and  the  work  readvertised  and  awarded 
under  the  same  specifications  to  another  contractor.  The  work  under 
contract  with  Cogan  &  Pound  for  pits  and  foimdations  for  two  locks 
and  four  culverts  on  the  western  section  was  taken  in  hand  by  the 
United  States  and  completed  at  the  expense  of  the  contractor. 

The  contract  of  Charles  Stone  for  pits  and  foundations  for  four 
acjueduct  bridges  was  canceled.  The  work  was  readvertised  and  let 
to  other  contractors,  and  settlement  will  be  made  with  Mr.  Stone^s 
bondsmen  when  the  work  is  finished. 

The  designs  for  structures  on  the  canal  have  been  practically 
completed. 

As  work  proceeds  on  the  canal  the  finished  parts  and  structures  must 
be  kept  in  repair,  and  naturally  the  expenses  for  maintenance  become 

f;reater  and  constitute  a  considerable  charge  a^inst  the  appropriation 
or  construction  of  the  canal.  This  is  especially  true  of  the  eastern 
section,  where  much  of  the  work  was  completed  several  years  ago,  and 
imless  constantly  repaired  would  deteriorate.  There  has  been  expended 
for  this  purpose  the  following  sums: 

Eai^tern  section: 
Fiscal  year — 

1961 $1,960.85 

1902 6,747.83 

1903 14,6:«.28 

1904 3,924.20 

$26,271.16 

Weetorn  section  and  feeder: 
Fiscal  vear — 

1962 1,000.00 

190;^ 2,000.00 

1904 3,126.11 

6,126.11 

Moline  wa^on  bridge 26, 000. 00 

Totol 66,396.27 

None  of  this  total  of  $56,31)6.27  was  included  in  the  original  estimate 
for  construction  of  the  canal. 

/'^/v//r.— All  earthwork,  except  removal  of  crossbanks  and  grading 
of  six  hii^hway  bridge  approaches,  has  been  completed.  Seventy -two 
thousancTfour  hundred  and  forty-seven  cubic  yards  of  rock  have  been 
excavat-<»d  from  mile  1  and- used  in  riprapping  slopes  of  the  feeder,  the 
east  slope  having  In^en  riprapped  to  mile  19  and  the  west  slope  to  mile 
22.  Masonry  of  guard  lock  and  controlling  works  has  been  completed, 
and  a  large  amount  of  crushed  stone  and  sand  stored  at  aaueduct  No.  {) 
for  future  use.  Plans  have  l)een  completed  for  aqueduct  crossing 
Green  River,  and  the  work  has  l>een  l)egun  by  the  erection  of  office  and 
warehouse  and  delivery  of  material  at  site  and  the  constniction  of 
cofferdams. 

During  tlu»  iMist  year  no  progress  has  been  made  on  thq  dam  across 
Rock  River  at  head  of  feeder.    The  Sterling  Hydraulic  Company  claim 
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that  their  interests  will  be  largely  damaged  if  the  dam  is  built  as  pro- 
posed, and  ask  that  it  be  built  at  the  site  of  their  present  dam.  This 
would  give  them  the  benefit  of  9  feet  additional  head^  and  would 
obviate  the  necessitv  of  building  a  lock  to  admit  boats  to  the  river 
front  of  Sterling  and  Rock  Falls.  If  this  dam  could  be  made  fixed 
instead  of  movable,  as  originally  proposed,  it  would  be  of  greater  bene- 
fit for  power  purposes,  and  its  first  cost  and  cost  of  maintenance  and 
operation  would  bo  reduced  to  the  United  States.  In  such  case,  how- 
ever, there  would  result  additional  flowage  damages  above  the  dam, 
and  investigation  is  in  progress  to  enable  an  estimate  to  be  made  of 
what  the  total  additional  damage  would  amount  to,  in  order  that  the  most 
economical  course  for  the  United  States  to  follow  may  be  determined. 

No  apparent  progress  has  been  made  during  the  year  in  the  dispute 
over  highway  bridges  on  the  feeder.  The  highway  commissioners 
petitioned  to  have  the  bridges  built  in  accordance  with  their  demands 
and  asked  that  the  United  States  be  prohibited  from  proceeding  with 
the  bridges  under  proposed  plans.  The  cases  were  referred  to  a  United 
States  commissioner.  The  testimony  has  been  taken  and  a  decision  is 
awaited.  If  appeal  from  such  decision  is  made  by  either  side,  still 
further  delays  will  result.  Meanwhile  the  funds  available  for  these 
bridges  are  becoming  less,  owing  to  the  dela\'  and  the  necessity  for  con- 
structing works  at  other  points  along  the  canal  and  for  the  mamtenance 
of  completed  structures.  There  is  not  suflScient  money  on  hand  to  com- 
ply witn  what  appear  to  be  the  unreasonable  demands  of  the  highway 
commissioners,  nor  do  the  funds  on  hand  now  seem  sufficient  to  con- 
struct the  bridges  as  originally  proposed  by  this  office  without  dis- 
pensing with  work  which  is  essential  to  the  opening  of  the  canal. 

Western  Hectlon. — All  earthwork  from  feeder  junction  to  and  includ- 
ing mile  60  has  been  done  or  is  under  contract.  Twenty  miles  have 
l)een  entirely  completed,  3,293,910  cubic  yards  of  earthwork  having 
been  executed.  The  deep  cut  at  and  below  Colona  is  being  excavated 
by  hired  labor  and  plant,  consisting  of  steam  shovel  and  railway  equip- 
ment, owned  by  the  United  States. 
The  tracks  of  the  Chicago,  Rock  Island  and  Pacific  Railroad  Com- 

Kanv  at  Colona  have  been  raised,  and  abutments  and  superstructure  of 
ridge  over  the  canal  have  been  completed  to  carry  these  tracks.  An 
agreement  has  been  entered  into  with  the  Chicago,  Burlington  and 
Quincy  Railway  Company  for  bridge  carrying  their  tracks  over  the 
canal  at  Colona,  and  contract  for  the  bridge  has  been  awarded  upon 

Elans  approved  by  the  railroad  company.  The  south  abutment  of  this 
ridge  has  been  built  and  the  north  abutment  is  nearly  finished. 
All  the  culverts  and  bridge  abutments  on  western  section  have  been 
completed,  and  masonrv  and  superstructures  of  23  highway  bridges 
completed,  which  includes  all  highway  bridges  except  three,  which  arc 
to  cross  the  taill>ays  of  locks.  All  the  rest  of  the  masonry  on  the 
western  section,  foundations  and  superstructures  of  lot^ks,  and  founda- 
tions and  piers  for  aqueduct  bridges  have  l>een  finished  or  put  under 
contract. 

Eastern  section, — Work  on  the  eastern  section  has  consisted  largely 
in  maintaining  the  finished  portion  of  the  canal  and  in  excavating 
through  Cecil's  Slough  from  miles  20  to  24,  nmch  of  the  material  at 
this  point  being  unstable.  Repaii*s  made  necessary  by  floods  and  ice 
gorges  were  made,  ditches  cleaned,  towpath  and  right-of-way  fences 
repaired,  spillway  built  at  Lock  12,  roads  graded  where  necessary,  rail- 
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road  track  between  Locks  5  and  6  taken  up  and  stored,  and  the  ro^t  of 
the  track  maintained. 

All  of  the  highway  bridjjfes  from  Nos.  1  to  18,  inchhsive,  are  complete 
except  approaches  to  bridge  14.  Three  aouedncta  have  been  com- 
pleted, except  woodwork,  and  three  railroad  bridges  have  been  ))uilt. 
All  masonry  for  locks,  culverts,  aqueducts,  and  highwaj'  and  railwa}' 
bridges  has  l>een  completed. 

All  earthwork  on  eastern  section  has  been  practicallv  completed 
except  on  miles  20,  21,  22,  and  23,  where  85  jjer  cent  of  mile  20,  29 
per  cent  of  mile  22,  and  55  per  cent  of  mile  23  has  been  executed. 
A  plant  was  purchased  and  installed  during  the  year  for  work  uix)n 
this  portion  of  the  canal,  consisting  of  a  duplex  overhead  cableway 
on  mile  20,  a  western  elevating  grader  drawn  bj^  traction  engine  on 
mile  22,  and  a  turntable  dred^  on  mile  23.  The  overhead  cableway  is 
being  used  for  the  excavation  through  CeciFs  Slough— a  peat  bog 
through  which  a  cut  17  feet  deep  has  to  be  made  for  about  2  miles. 
The  material  is  verv  unstable  and  difficult  to  drain.  Once  the  water 
is  drained  from  it,  it  is  thought  there  will  be  little  trouble  in  making 
the  out.  Meanwhile  the  sides  of  the  cut  slough  badly  and  it  is  prob- 
able that  the  machine  will  have  to  be  worked  two  or  more  times  along 
the  cut  before  sufficient  drainage  will  l>e  had  to  give  reasonable  stability. 

Attention  is  invited  to  House  Document  Plo.  297,  Fifty-seventh 
Congress,  Hrst  session,  in  regard  to  additional  funds  necessary  to  com- 
plete the  canal.  Meanwhile,  by  almndoning  the  navigable  feature  of 
the  feeder,  sul)stituting  low  level  timl)er  trestle  bridges  for  the  high- 
way crossings  of  the  feeder,  and  substituting  a  tixed  crib  dam  at  Ster- 
ling for  a  movable  steel  and  concrete  dam,  it  may  l>e  possible  to  open 
the  canal  with  the  funds  on  hand.  The  banks  in  such  case  will  l)e 
largeh'  unrevetted  and  subje<*t  to  wash,  and  many  minor  matters  desir- 
able but  not  essential  would  have  to  be  dispensea  with. 

It  is  not  certain,  however,  that  the  funds  on  hand  will  suffice  for  the 
above,  but  it  is  a  i)ossibility.  As  an  alternative  it  may  be  that  a 
pumping  station  where  the  feeder  crosses  Green  River  would,  by  sup- 
plying water  to  the  summit  level,  enable  the  main  line  of  the  canal 
to'  be  opened  at  less  tirst  cost.  This  matter  is  under  investigation. 
Meanwnile  work  is  being  confined  to  the  completion  of  the  main  line  of 
the  (*anal,  and  it  is  expected  that  this  can  be  accomplished  by  the  close 
of  the  calendar  year  1905.  This,  however,  is  contingent  upon  all  con- 
tractors completing  their  contracts  in  proper  time,  which  is  a  matter 
not  entirely  nor  sufficiently  under  the  control  of  the  United  States. 

For  more  detailed  information  reference  is  made  to  attached  reports 
of  Asst.  Engineer  L.  L.  Wheeler,  resident  engineer  in  charge  of  the 
western  section  and  feeder,  and  of  Asst.  Enjfineer  James  C.  Long, 
resident  engineer  in  charge  of  the  eastern  section. 

Money  statetaefit. 

July  1,  llK):^,  Ulanoo  unexpencieil $1,500,480.59 

JunV  IK),  1904,  amount  ex])ende<l  during  fiscal  year,  for  worki)  of  im- 
provement         468, 601 .  68 

Julv  1,  HHM,  Ulance  unexpende<i 1,041,878.91 

July  1,  1904,  outstanding  liabilitieH 25,000.00 

July  1,  1904,  balaniv  available 1 ,  016, 878. 91 

July  1 ,  1904,  amount  covered  by  uncompleted  contracts 484, 990. 57 
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JLFPBi'jPBlATI03Saw 

Jalv  1.  1«*.  holancft  Tineip««i»le*l  frotn  previijcs  approprijtioDe 17^. -if 

.Sepc«nb<rr  U*.  1^> ^dl).«Mii. 'M 

Jalv  13.  I'?^-' -»>.  t]i/ti. .» 

Anicst  17.  1-M ISO.  •]•».  r)i> 

jTine3.  1^^ *5.*1»T*>.» 

Jkm-irv  ^Ivil  act — 

Jun*  4.  I'*^ >73,  .iMJ- •* 

JtiIv  L  K«? ^ U -er.  7*;.  ^^t* 

Marh3.  1^«» 7*ji>.  •M.  •» 

Jrm^K   I90i> I- fli»,  •}•».  i» 

Man:h3.  lft'>l SC5.  ♦3M>. 'jO 

Jane  2?.  lSi]r2 rS3L:*3>.4» 


T^<al •*.  >frS.  7Ji<.  ♦* 

Exp^a^lrti  :.■  Jon^.r*.  19<:»4 .xS»>k 


azkexpezvkd  JoIt  L  ISOI I.»>41.«r*.9i 


Esetpm  sectkjo.  Iliiiioi*  River  tr.  Feeder  Jonc&T'a f  I«51_ »ji]OL  II 

Western  seccofi-  Feeder  J  anctioii  to  Bock  River i71.-C*7.4& 

line 31 171.  ±* 

Tool lae^  «•  I .  *? 


swtioo 12. 4  oiy^  771. 1-> 

Western  sectioo: 

Aroand  rspids  r^  Rock  River M7.±».« 

Rock  River  divieion 25.4:*>-a 

Feeder  JsiKtioii  to  Rock  River 1.  ISX.  !i<S>>  79 

Feeder  line l-»*.473Lg* 

Total 5.90l.»37.5^ 


UBT  or  Cv>5TBACT«   IX   rOBCS   DTKCCG   FISCAL   TKAX   E3n>CCG  JTXK  301  1901. 


-^*--l*:i*™*  "*        XASirt c< cncirKt.  Due.  To 


T.  W  E.tL4#er  A  =rje».     EArJS.V'*kjifte«»-.vjL     SUy  :«.»?:     Dec.  n.:»l     T^»e  liBfT  «vi 
Kxzi   4   '.*::»i.fc=,      EAr:i.*'rt.    aiLe     f>   «3o ^io TSae    laut    «»iT 


Ka:*    t    ••...*-.*-       5:Ar,.-.-»-rt.    -.>     n 4? ••t.    JBlISK    Time    3b£x    vmzTvdL 
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LIST  OF  OONTRACTB  IN   PORCB  DURING   FISCAL  YEAR  ENDING  JUNK  30,  1904 — Continued. 


Name  and  a<Idrem  of 
contractor. 


CogHii  &  Pound,  Chi- 
cago, III. 

Cha."*.     Stone.     Des 
Moines,  Iowa. 

Callahan  BroA.  &  KaU, 
Omaha,  Nebr. 

PaKc  &  Shnable.  Chi- 
cago, III. 


Chicago  Bridge  and 
Iron  Co..Chicago.ni. 

Savage  Conrtniction 
Co.,  Chicago,  111. 

Callahan  Bro8.  &  Kat2. 
Omaha.  Nebr. 

Maniuctte  Cement 
Manufacturing  Co., 
LaJMille.Ill. 

Wiifconsln  Bridge  and 
Iron  Co.,  Milwau- 
kee. Wii^. 

Winston  Bros.  Co., 
Minneapolis,  Minn. 

A.  E.  Morton,  Mineral. 
111. 


Nature  of  contract. 


IMtfi  and  foundations 
for  2  locks  and  4  cul- 
verta. 

Pits  and  foundationfl 
for  4  aqueduct 
bridges. 

Eaithwork,  miles  58 
and  60.  western  sec- 
tion. 

Foundationaand  walls 
for  locks  and  piers 
and  abutments  for 
bridges. 

Superstructure,  4  high- 
way bridges. 

Pita  and  foundations 
for  4  aqueduct 
bridge.**. 

Earth  work,milei>i  53-67. 
western  section. 

Furnishing  4.000  bar- 
rela  Portland  ce- 
ment. 

Superstructure  of  1 
fdngle  track  steel 
railroad  bridge. 

Earthwork,  partM  of 
miles  84  ann  60,  west- 
ern section. 

Removing  cro^s  banks 
and  building  em- 
bankments at  high- 
way bridge  sites, 
western  section,  Illi- 
nois and  MissisBippi 
Canal. 


Apr.  2, 1902 
Mar.  20,1902 
July  16,1902 
Aug.  11,1902 

July  10,1908 
Oct.    12,1908 

Apr.  16,1904 
May     2, 1904 

June    9,1904 

June  21, 1901 

do 


To  expire- 


Remarks. 


Nov.  80,1902  ,  Time    limit    waived. 

1      CompletcKl    Uci'.    2, 

I      1903. 

do Contract    annulled 

Aug.  14, 1903. 


Time  limit  waived. 


Do. 


July  31,1903 
Nov.  30,1904 

Dec.  31,1908 
Sept.  80, 1904 

Nov.    1,1906 
Oct.      1,1904 


Nov.  30,1904     Work  to  begin  on  or 
before  July  1,1904. 

Do. 


REPORT  OF   MR.    L.    L.    WHEELER,    AH8I8TANT  ENGINEER. 

Sterling,  III.,  June  SO^  1904. 

Captain:  I  have  the  honor  to  Hubniit  the  following  report  upon  the  work  done  on 
the  IllinoiH  and  Mifisinsippi  Canal  under  my  superviHion  during  the  fiscal  year  end- 
ing? Juno  30,  1904. 

FEEDER. 

Durinj?  the  year  4,170  cubic  yards  of  rock  were  excavated  in  mile  1  and  loaded  by 
hand  into  i>ar8.  The  greater  (K>rtion  of  this  rock  was  crushed  and  hauled  by  train 
to  the  a(|ui>4iuct  bridge  over  Green  River  and  to  the  sites  of  the  various  highway 
bridgi^s  along  the  fee<ler,  from  numbers  51  to  60.  A  total  of  2,520  cubic  yards  was 
deiivere<i  at  the  a(|ueduct  site  and  3,040  cubic  vards  at  the  various  bridges. 

Sand  and  gravel  wan  loaded  from  the  waste  banks  along  the  feeder  and  hauled  by 
CATH  to  the  various  sites.  A  total  of  2,240  cubic  yards  was  hauled  to  the  aque<luct 
sit^»  and  l,7<iO  <*ubic  yards  to  the  various  bridges. 

During  the  vear  a  new  set  of  plans  was  drawn  for  the  aqueduct  crossing  Green 
River,  which  include*!  an  emergency  gate  of  the  Desfontaines  type  at  each  end  of  the 
acitKMluct.  Work  u|M>n  the  aqueduct  commenced  this  spring  by  the  moving  U>  the 
site  of  an  ottioe  and  warehouse.  Piles  and  pine  timl)er  for  foundations  have  l)een 
purcha'Kvl,  and  all  ex(vpt  a  small  number  of  the  piles  delivere<l  at  the  site.  It  is 
planniHl  to  inrlosi*  each  abutment  and  one  pier  in  an  inclosure  on  each  side  of  the 
river  and  complete  these  structures,  after  wnich  the  two  intermediate  piers  in  the 
river  an*  to  In*  inclosetl  by  a  coffenlam  and  the  masonry  constructeil.  At  present 
the  o)fferdamH  on  each  side  of  the  river  have  been  built,  the  pit  on  the  north  side  of 
the  river  exitivated,  and  the  j)it  on  the  south  side  about  75  per  wnt  eximvate*!.  In 
all,  alK)ut  7,900  cubic  yanlsot  earth  has  been  excavated  by  teams.  The  stage  of  the 
water  in  Green  River  nas  l)een  verv  favorable  for  this  work. 

During  the  year  no  pn>gre*«s  has  bet»n  made  either  in  the  design  or  construction  of 
the  dam  across  Rock  River  at  the  lu»a«i  of  the  fetnier.  The  Sterling  Hydraulic  Com- 
pany claim  that  they  will  l>e  largely  damaged  if  the  dam  is  constructed  at  the  site 
proposed,  and  have  emjiloyed  an  engineer  to  prepare  a  report  upon  the  matter.     He 
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tions  for  the  columns  supporting;  the  main  truf«  are  7  feet  square  and  5  feet  below 
the  level  of  the  towpath.  In  front  of  these  foundations  slope  paving  of  Portland 
cement  wmcrete  was  laid.  The  columns  themselves  are  21  feet  6  inches  high,  5  feet 
squan;  at  the  l)aHe  and  3  feet  S(]uare  at  the  top,  an<i  have  a  slight  projecting  coping. 
In  i»ach  corner  of  the  irolumns  was  einbetided  a  30-pound  steel  rail,  which  reached 
down  well  into  the  foundation.  The  building  of  railings  and  finishing  of  the 
remaining  approaches  is  now  in  progress,  an<l  will  complete  all  of  the  nighway 
bridgt^s  on  the  wi-s^ern  secticm  except  three  parsing  over  the  tail  liays  of  locks. 

.\t  the  U'ginning  of  the  year  work  upon  the  arch  of  culvert  37  was  in  progress. 
This  culvert  was  completed  and  the  masonry  of  culvert  *Vi  was  built.  Back  tilling 
was  done  over  lK)th  of  these  culverts  and  the  phijK;  paving  laid.  This  completes  the 
work  on  culverts  under  my  supervision.  All  the  culverts  were  examined  and  cleared 
of  ice  in  the  spring.  The  culverts  have  been  subjected  to  heavy  nins  of  ice  and  large 
fltKHls  and  have  so  far  fulfilled  all  requirements.  At  a  [K)int  on  mile  51,  a  small 
drainage  stream  was  not  provided  for  by  a  culvert,  but  taken  directly  into  the  canal. 
It  was  found  that  on  ac(H>unt  of  the  lowered  outlet  the  stream  was  eroding  its  banks 
and  bringing  sand  into  the  canal.  A  concrete  intake  was  built  12  feet  wide,  and 
no  further  tnmble  has  been  experienced. 

Miles  53  to  57,  inclusive,  were  cross  sectioned,  volumes  of  earthwork  iH)mpute<l, 
the  w<»rk  advertised  for  contract,  and  contnu*t  awarde<i  to  Callahan  Brothers  &  Katz. 
Work  has  commenced  under  this  contract  and  about  30,000  cubic  yards  of  earthwork 
exe<*ute<l.  Work  has  been  in  pro^iress  by  the  same  finn  on  the  earthwork  for  miles 
58  ami  59  and  about  141,000  cubic  yards  contract  for  earthwork  on  mile  31.  J.  J. 
McC-aughey  also  completeci  his  contract  for  earthwork  on  miles  29,  30,  an<i  32.  The 
contract  of  the  Pound  Construction  Comiwny  for  earthwork  on  mile  34  was  can- 
<vle<l,  the  work  readvertistMl,  and  contract  entered  into  with  Winston  Brothers  for  the 
completi<m  of  that  mile.  The  same  finn  also  entered  into  a  contract  for  the  earth- 
w<»rk  for  a  |>art  of  mile  60.  T.  W.  Kinser  &  Sons  resumed  work  under  their  con- 
tract for  ejirthwork  on  miles  50,  51,  and  52,  and  executed  about  65,000  cubic  yards. 
The  fon*e  eniploye<l  by  them  is  entirely  insufficient  to  complete  their  contract  the 
pn*seiit  w^ason. 

Work  has  In^en  in  progress  during  the  year  under  the  contract  of  Page  A  Shnable 
for  the  (^instruction  of  toundations  of  locks  and  the  walls  of  locks  and  aqj^ueducts. 
The  walls  of  Lock  24  were  built,  the  l)ack  filling  done,  and  slope  paving  at  the  lower 
end  laid.  The  slope  paving  at  the  upi>er  end  still  remains  to  oe  laid.  The  walls  at 
Lock  25  were  built,  the  Iwick  filling  done,  an<l  the  slope  paving  at  lower  end  laid.  The 
walls  for  Ix>ck  26  have  l)een  Luilt  and  l»ark  filling  is  in  progress.  The  pit  for  Ix)ck  27 
has  U'en  ex(«vate<l,  pili>s  driven,  and  part  of  the  grillage  timlwrs  placed.  The  pit 
for  lyM'k  2H  has  l)een  excavatetl,  ccmcrete  dejiositini  in  foundations  where  necessary, 
an*!*  the  erection  of  forming  for  east  wall  commen<*(*<l.  A  small  amount  of  excavation 
has  Ix^en  done  at  Lock  29. 

Work  under  the  contract  of  Cogan  &  Pound  for  the  excavation  of  pits  an<l  con- 
struction of  foundations  for  4  culverts  and  2  locks  was  progrt^ssingatsuch  an  unsatis- 
fm'tory  rate  that  po8st*ssion  was  taken  of  the  work  Octolier  1,  and  th«  c<mtract 
c»omplet4Ml  by  hire<i  lalx)r  and  the  purchase  of  material.  The  contract  was  completed 
in  (>(*tol)t*r  and  NovemlxT  and  a  final  t^timate  given. 

An  agn^Mnent  ha<l  l)een  entered  into  with  the  ChicagiT,  Rock  Island  and  Pacific 
Railway  Comimny  for  the  raising  of  tlieir  tracks  at  Colona,  when*  it  crossc»s  the  canal, 
and  the  building  of  the  mas<mry  an<l  sui>erstmcture  of  the  bridge.  Raising  of  the 
grade  nei'es.sitated  the  raising  ctf  their  bridge  over  Green  River  east  of  Colona.  The 
track  rai.sing  has  Ikhmi  <lone,  the  ma.'tonry  abutments  built,  and  the  suiH^rstructure 
erw'tcd.  Then*  remains  to  1h*  done  the  building  of  the  retaining  wulls  and  some  con- 
crete masonry  for  their  bridgi»  over  (iret^n  River. 

During  the  year  an  agreement  was  entere<l  into  with  the  Chicago,  Burlington  and 
Quincy  Railn>ad  Company  in  n'ganl  to  the  erwtion  of  a  bridge  for  this  company  at 
Colona.  Plans  for  the  superstnictnre  were  <lrawn  by  tlie  railroad  company  ami  the 
suiH»rPtnicture  contracted  for.  Plans  for  the  masonry  wen*  drawn  in  tiiis  office  and 
appn>vtHl  by  the  railniad  comi>any.  The  south  abutment  and  the  foundation  for  the 
north  abutment  have  l)een  built,  and  the  building  of  the  north  abutment  is  now  in 
progn'ss.  The  site  for  this  bridgi*  is  in  ('otii|»aratively  low  ground  adjacent  to  higher 
gn)und,  with  the  ground  water  practiitiUy  at  the  surface  of  the  ground.  Borings 
showinl  that  mck  was  to  Ihj  met  at  fnmi  12  to  18  fet*t  below  the  surface  of  the  ground, 
while  the  denth  of  excavati(»n  for  the  canal  was  al)out  10  feet.  As  the  distance  to 
roi'k  Ik'Iow  tne  bottom  of  excavation  was  too  short  to  justify  driving  piles,  it  was 
de<*i<l<Hl  to  carry  the  foundations  down  to  rcx^k.  The  bridge  is  to  !«  built  on  a  new 
location  a  short  <iistanct*  east  of  the  pres*»nt  tracks.  On  a<*eount  of  the  prf)ximity  of 
the  tracks  and  the  amount  of  sand  and  water  to  l)e  encountere<l,  it  was  not  consid- 
ered advisable  to  dig  an  open  pit  for  constructing  the  foandationa.    Triple-lap  sheet 
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ukc  with  cmgirinm  poiote.  veredrTren  to  rock  oo  the  neat  hDet<d^he 
Tbe  «arth  v«e  then  excsTsSed  vithin  the  fbeet  piles  pardT  br  rfw^^eie  sod  partJj  bf 
Mod  Muup.  the  riMjet  pike  betnc:  eborad  inside  a#  the  excsTatkm  ptt^ii  f  w  nl  S« 
tnmble  vac  expcrknora  frc«D  leuiiee,  exocfiC  thrr«f:ii  tiae  bovlden  sod  g^iaiDel  Ijinf 
oo  t'x#  ol  tbe  rrx'k^  The  <«oerete  ww  d^-poHtcd  ^4i  the  ruck  and  imiDediaiely  j^gpmn 
xite  fL*iei  pUe^^.  the  ihorei  Uein^  witbdnvn  a^  the  mocrete  vas  depoeited.  Ater 
the  c^DfTeUr  ha^l  tei  the  frht^t  piksp  vtre  dnwn  and  Q«cd  for  the  seraod  iciinwlan<m. 
l'{<'>n  J:ie  completion  of  the  BMxoid  ioundaxkio  ther  were  aain  vithdiawii  az»d  piled 
a^ain  Ujt  poaable  farther  use. 

At  the  feginning  of  the  rear  excaTatkm  br  meaos  of  fCeam  «boTel  and  carv  «a»  ia 
pro«E^el!f^  id  mikap  ^J  and  61.  On  part  of  mile  61  90  much  mod  and  vader  wa^  Dxi 
that  it  vac  foond  ertretoely  difficolt  to  raatain  the  fhorel  vhile  at  vork.  llHi  th» 
«vx#ant  a  <:OQtia#.t  vae  entered  into  vith  Callahan  Brcfther?  A  Katz  for  the  excBTatka 
f>f  ^lallov  t-nxXADg  on  miles  61  axid  62.  and  onder  this  contract  abcnit  7^.000  mfair 
rardfc  vere  excarated.  The  vork  is  practiraliy  finished,  except  some  divsEinic  ci 
►lopes.  Work  vas  oontinoed  vith  the  r^eam  shovel  until  about  I>ec3ember  1.  vhcB 
vork  vas  suripended  for  the  vinter.  f^team-diovel  vork  has  ztot  bem  leaumed  this 
jear  on  aceoont  of  being  unable  to  pass  the  Chica^.  Buriinston  and  Qaancj  Rail- 
var.  In  alL  a  total  of  162.'.i30  cubic  Tards  vere  excavated  br  rt«am  slKmErl  and 
l<jafUi*l  on  train  and  hauled  to  form  embankments  of  miles  61  an*!  6S. 

Dtjriuii  the  rear  I  have  been  asa«ted  bv  Junior  E^ncineers  A.  O.  Bovbc  1L  G. 
BariM^.  Fnd  U'.  Hooens,  J.  B.  Baasett.  H.  £.  Reeves;  C.  M.  Waiere,  and  br  the 
foUovIn}?  f«erw>ns  em;4oved  in  clerical  capacitv:  W.  D.  Povers.  MiflE:  G.  A.  DieT<«; 
and  Hit*  M.  E.  L^id.  fam  indexed  to  all  these  perscMis  for  faithful  peric 
of  duties  awiiaied  them. 

Very  r«sspectfully,  your  obedient  servant,  L.  L.  Whi 

Cape  C  8.  Rk-hc; 
O/rptof 


RSPOBT  or  xa.  ja&  l.  loxg,  jLaasfTAsr  e^gixees. 

Wtavet,  III,  /n/y  /O,  /SOf. 

CAPTAJir:  I  have  the  hon<>r  to  submit  the  folio ving  report  on  vork  done  nnder 
my  supervbd^/n  on  the  eastern  section  Illinois  and  MissisBippi  Canal  during  the  fiscal 
year  ending  June  30,  19M: 

The  ritdit-of'vay  fence  has  been  rebuilt  in  a  ntmiber  of  places  vhere  it  had  been 
dMnuiieed  by  higfi  water  and  other  canoes. 

Tlie  temprirary  farm  bridge  placed  on  the  upper  end  of  Lock  1  vas  no  loQger 
nee«ler!.  ana  it «  a^  retuoved  and  the  material  Uierein  stored  at  Lock  S.  The  one  placed 
over  the  <!anal  on  the  upper  end  of  Lock  2  vas  carried  avay  by  floating  ice;  the 
m  ref;k  vas  secured  and  tfm  material  stored  at  Lock  3. 

A  timlier-and-plank  bulkhead  va^  built  on  the  upper  miter  sill  of  Lock  3  and  the 
tf.tilvert  openings  in  the  Kxrk  vails  closed  vith  sliding  sates  tn  stop  the  flov  of  vater 
through  the  carnal  prism  and  prevent  the  videning  of  the  cre\'aflse  in  the  tovpath 
emljaokmerit  on  this  level  near  Lock  4. 

Tlje  reach  of  vater  betveen  Locks  3  and  4  vas  subjected  to  the  severest  teet  of  any 
fjart  fA  the  eastern  section  vhen  ice  vent  out  of  Bureau  Creek  in  Manch.  A  goiige 
of  ice  formed  and  raiwd  the  mater  to  vithin  11  inches <^>f  the  top  of  the  embankment, 
ami  liad  it  not  been  for  the  promrit  action  of  the  laborer?  employed  to  patrol  the 
banks  a  number  of  crevasses  woula  have  been  made.  A  crevasse  about  110  feet  in 
length  vas  rnarle  through  the  tovpath  embankmeni  1.000  feet  ea.«t  of  Lock  4,  vhere 
vater  vas  firht  discr>vered  pourint;  through  a  mnskrat  hole  extending  throo^  the 
emljankment.  The  vater  vas  fso  high  on  the  outside  and  the  ground  frozen  to  soch 
a  deptfj  that  a  trench  could  not  be  dug  in  time  to  intercept  it  before  it  vas  beyond 
wntrol- 

At  aqnerinct  No.  1  the  floods  bring  dovn  a  large  amount  of  timber  and  other  d^bria 
vhich  catr-hes  on  the  abutments  and  at  times  forms  almost  a  complete  dam  from  the 
girders  to  the  bottom  of  the  <Teek.  This  has  been  kept  open  by  having  a  force  61 
lalxirern  working  vhile  the  water  vas  high,  as  the  d^bri^  could  then  be  looeened  and 
fl^jate^l  out  under  the  aone'lucL 

()n  mile  5,  south  of  nighvay  bridge  No.  2,  some  necessary  repairs  vere  made  to 
the  approach  of  the  bridge  over  Bureau  Creek,  as  it  had  become  impassable  for  teams. 
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On  mile  7  rampe  were  gradeil  over  the  approaches  to  highway  bridge  3,  to  con- 
ne<»t  the  towiiath  with  the  bridce.  A  protection  levee  was  graded  from  the  lower 
end  of  Lock  o  to  the  railroad  embankment,  on  the  west  side,  with  cross-over  raiiip8. 

On  mile  8  the  dit^rhes  leading  from  culverts  and  seep  ditches  had  not  l^een  cleaned 
out  for  several  years  and  had  become  obstrm-ted  with  di^bris,  causing  adjoining  land 
to  be  overflowe<l  during  times  of  flood,  causing  much  complaint  from  landowners. 
Tlu^se  were  all  cleaned  out  an<l  good  draina^re  provided  for. 

On  mile  9  the  encroachment  of  Bureau  Creek  had  partly  carried  away  the  tow- 
|Mith.  This  was  repaired,  the  material  being  hauled  from  the  OwPs  Head  cut  on 
cars  by  horses. 

On  niile  10  the  roa<i  was  graded  from  the  highwav  to  the  towpath  near  bridge  5, 
giving  access  to  the  right  of  way  from  the  public  road. 

On  mile  12  Bureau  Creek  had  begun  to  wash  away  back  filling  on  the  north  side  of 
Ix)ck  1 2.  It  was  therefore  necessary  to  reenforce  the  embankment  and  riprap  it  with 
stone. 

The  original  plan  for  Lo(*k  12  did  not  provide  for  a  spillway,  so  one  was  constructed 
by  making  an  opening  through  the  lock  wall  between  the  upper  gate  and  the  upper 
end  of  the  lock. 

On  mile  15  the  channel  of  West  Bureau  Creek  was  changed  so  it  would  flow  straight 
under  a(|ueduct  3.  In  its  old  course  it  had  washed  away  part  of  the  embankment 
facing  the  west  approach.  This  was  replaced  and  a  stone  revetment  laid  in  cement 
to  pnitect  it 

The  narrowrgauge  railroad  track  between  Locks  5  and  6  has  been  taken  up  and  the 
nwterial  stored  near  Lock  19.  From  Lock  19  west  as  far  as  the  end  of  the  track  it 
has  l)een  kept  in  repair  for  the  operation  of  trains  in  conjunction  with  the  work  on 
mile  20. 

The  telephone  line  has  been  overhauled  from  time  to  time  and  kept  in  good  con- 
dition. 

CONSTRl'CTIOX    WORK. 

Highway  bridges  11,  12,  13,  14,  15,  16,  17,  ami  18  have  been  completed  with  the 
exception  of  the  approaches  to  bridge  14. 

Mile  y//.— The  temjK>rary  wagon  road  aroun<i  bridf^  12  was  removeil  and  the  gril- 
lage an<i  concrete  foundation  for  a  cast-iron  pipe  drain  under  the  bridge  was  partly 
removed. 

The  drainage  <litch  in  the  Imttom  of  the  canal  was  cleaned  out  and  enlarged  from 
bridge  12  to  the  en«l  of  the  mile. 

All  <»f  the  8loi>es  of  the  canal  excavation  which  had  been  left  in  an  incomplete  con- 
dition by  the  (ilolx*  Construction  ComiMny  were  dreasetl,  soiled,  and  seedwl. 

The  head  walls  and  facing  to  the  two  cast-iron  p\\ye  intakes  on  the  north  side,  which 
had  U'en  {tartly  washe<l  away,  were  replace<l. 

Mile  .iO. — A  drainage  ditch  was  excavate<l  in  the  bottom  of  the  canal,  extending  to 
the  end  of  the  work  done  bv  the  Globe  Construction  Comjjany. 

A  railroad  track  was  laid  from  the  main  line  on  the  towpath  into  the  bottom  of  the 
i*anal,  over  which  wan  hauleil  the  material  excavated  to  clean  up  about  700  linear 
feet  of  the  canal  prism. 

The  intakes  that  had  been  made  as  far  as  the  Globe  Construction  Company  had 
excavated  were  complete<l  with  head  walls  and  paved  aprons,  over  which  the  water 
was  discharged  into  the  canal. 

The  drainage  ditch  to  drain  Cecils  Slough,  which  began  at  the  end  of  the  Globe 
Construction  Oom)>any's  work,  was  continue<i  through  this  mile,  through  miles  %\ 
and  22,  as  far  as  bridgt'  No.  14,  and  a  wagon  road  made  through  the  entire  slough. 

The  pnijei^t  to  make  the  excavation  through  Cecils  Slough  with  duplex  overhead 
cableway  (x>nveyors  was  approved,  material  for  their  construction  and  track  on  which 
to  move  them,  together  with  600  tons  of  coal  for  operating  them,  was  purchased  and 
delivertnl  at  Wyanet,  where  it  was  transferre<l  to  the  Government  railroad  and  trans- 
portiMl  to  mile  20.  The  towere  were  built  by  hire<l  labor;  work  was  tx^n  in  Octo- 
lH»r  and  in  Februarv  they  were  n»ady  to  Ije  put  in  operation.  The  machinery  was 
piirchaiHHi  from  the  Lidgerwood  Manufacturing  Company,  of  New  York,  and  put  in 
plat*e  under  their  su])ervision. 

The  (^blewav  plant  consists  of  two  movable  towers,  each  57  feet  alx>ve  the  (*ar 
trucks,  with  a  (>ase  about  45  feet  souare,  refltinv  on  24  pairs  of  standard -gauge  car 
wheels  and  trucks,  which  move  on  nve  6()-iK)und  steel  rails. 

The  towers  are  placet!  525  feet  apart,  an(l  from  the  top  of  each  are  suspende<i  two 
main  cables,  2\  inches  in  diameter.  On  these  cables  the  conveyors  travel,  each  car- 
rving  a  I)  cubic  yani  Haywood  orange-peel  backet  that  excavati^s  the  material  from 
the  prism  ot  the  canal  and  deposits  it  on  the  waste  banks  75  feet  from  the  surface 
alope  stakes.    The  conveyor  is  moved  tiack  and  forth  on  the  main  cable  bv  «l  «ft\^\!L- 
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eighthg-inch  endlefls  wire  cable,  which  pasBes  over  pnlley?  on  the  tail  tower  and  is 
wound  onto  a  drum  on  the  head  tower.  The  bucket  is  lowered  and  hoiFt€d  !>y 
anothc-r  thrc^-fourths-inch  cable  attache^l  to  the  bucket  and  wonnd  aroand  a  dram, 
and  ojK^ne*!  by  another  three-fourths-inch  cable  attached  to  the  closini;  pulle>'P. 
Tli(:t!4f  (tablcH  are  all  held  in  pontion  by  trailer?  which  separate  them.  The  trailers 
are  pickwl  up  by  a  honi  sitisuchvd  to  the  conveyor,  when  it  is  drawn  in,  and  di»- 
tributt^l  again  at  regular  distances  by  Imttons  on  the  cable  as  it  it^  ran  oat.  By  this 
appliance  the  cables  are  kept  from' fouling  when  the  heavy  strain  of  loading  the 
buckets  is  put  on  them,  or  relaxation  when  the  load  is  dumped. 
All  movenjffntH  of  tbe  conveyor  and  bucket  are  contnjlle<l  by  levers.     A  125-horBe- 

{>ower  hteam  engine  is  used  to  operate  each  machine,  applied  with  doable  engines 
laving  reversible-link  motion.     Machinery  for  operating  one  conveyor  is  placed  in 
each  tower,  w>  that  it  8er\'es  as  lx)th  head  and  tail  tower. 

The  estimated  weight  of  each  tower,  including  machinery-,  cables,  buckets,  and 
liallaift,  is  80  tr^ns.  Tney  are  moved  by  block  and  tackle  on  tracks  parallel  to  the 
canal,  and  the  fall  of  tackle  cable  is  wound  on  a  winch  attached  to  the  shaft  of  the 
lK>iKting  drum.  The^'  are  moved  whenever  the  material  is  all  excavated  under  the 
tables.     hjSich  move  is  6  feet,  the  width  of  the  cut  of  the  bucket. 

It  is  claime<l  that  a  bucket  holds  1^  cubic  yards  of  ordinary  earth,  but  in  the  kind 
of  material  tb«*se  machines  are  used  in  takes  more.  One  bucketful,  actually  meas- 
ured, contained  2M6  cubic  yards.  The  loads  will  run  from  2  to  2i  cubic  yards,  and 
the  machinifs  average  forty  trips  per  hour,  including  the  time  consumed  in  moving 
towers  and  ordinary  a<ljusting  of  machinery.  They  have  been  worked,  up  to  65  tripe 
\)er  hour  for  a  short  time. 

While  tbe  towers  were  being  erected  roadbeds  for  the  cableway  tracks  were  graded 
on  eacb  side  to  tbe  top  of  Olsons  Hill,  and  have  since  been  extended  entirely  over 
the  hill. 

These  are  al>ont  45  feet  top  width,  and  on  passing  over  the  hill  a  2  per  cent  grade 
was  used.  The  necessary  ouildings  for  warehouse  and  shops  were  moved  from 
JiOcks  0  and  19. 

The  (»bleways  have  l>een  ojjerated  since  April  1,  commencing  on  mile  20,  where  the 
(flolKi  Construcrtion  Company  left  off,  and  made  a  partial  cut  for  about  850  feet,  to 
thef<K)t  of  Olsons  Hill,  not  completing  the  excavation  of  the  canal  trunk  as  they  went, 
on  account  of  there  being  too  great  a  flow  of  water  in  the  drainage  ditch  and  the 
t4mden(!y  of  the  north  slope  to  slide  into  the  oi)ening.  The  towers  were  moved  back, 
after  rea(;hing  the  hill,  to  where  they  began  and  cleaneil  up  the  reach  of  canal  first 
gone  over. 

While  making  excavation  through  this  slough  a  steam  pump  of  8-foot  capacity  is 
oiM^rated  to  re<ince  the  water  to  the  grade  of  the  bottom  of  the  canal.  Another  small 
steam  pump  is  also  ojKjrated  to  suppiv  the  towers  with  water. 

That  part  of  the  canal  known  as  Olsons  Hill  is  composed  of  clay  that  is  too  hanl 
to  move  by  the  Hay  ward  buckets,  so  it  is  taken  out  with  wheeled  scrapers,  as  that 
metlKxl  is  more  economical  than  !f  done  by  the  cableways. 

AlN>ut  124,tl.'i<J  cubic  yanls  was  excavated  on  this  mile  during  the  year. 

}filf  i^i^.—Thc  east  half  of  this  mile  lies  in  the  peat  marsh  of  Cecils  Slough  with 
an  avenigi^  cut  of  17  feet  and  will  require  148,000  cubic  yards  of  excavation,  which 
will  1)0  <loiie  by  the  overhead  cableway. 

The  west  half  of  the  mile  passes  through  a  hill  with  a  minimum  cut  of  11  feet  and 
a  maximum  <Mit  of  30  fi»et,  requiring  271, SX)  cubic  yards  of  excavation,  of  this  amount 
89,748  cubic  yanls  in  the  heavy  cutting  has  l)een  taken  out  by  wheeled  scrapers,  and 
a  western  grader  drawn  by  a  traction  engine,  and  dump  wagons,  operated  oy  hire<l 
lalMir.  Of  the  lighter  cutting,  7,949  cubic  yards  have  been  taken  out  by  a  turntable 
dnnlgi*  that  is  also  oj^rating  on  mile  23  by  hired  labor. 

MUf  J,^. — This  mile  is  located  in  a  small  valley  locally  known  as  Hombys  Slough, 
when^  the  cut  is  almost  uniformly  11  feet.  The  material  excavated  consists  of  alter- 
nate iMM'kets  of  i)oat,  muck,  gravel,  and  quicksand.  At  the  end  of  thiB  last  fiscal 
year  no  work  ha<i  b<H»n  done  on  this  mile  other  than  the  excavation  of  a  small  ditch 
along  tlu^  (HMitcr  line,  4,500  fet»t  in  length  for  surfact*  <lrainage. 

During  this  year  a  numl>er  of  trees  have  been  gnibbed,  a  roa<l  constructe<l  for  con- 
struction purj>ost^s,  and  98,705  cubic  yards  of  earth  excavated  fn)m  the  canal  prism. 

A  Kearns  {latent  turntable  dredge,  having  a  65-foot  boom  and  operating  a  1 J  cubic 
yanl  orangt*-iHH»l  bucket,  was  purchase<l  in  October  for  this  work  and  has  been 
oiH»rate<l '        "    '       *  '       '        ^»     -  .    ^  ^-  ^  ..  .    ,    . 

mty  da^ 
thelirst 
of  NovemlxT  to  l>w»iuber  31,  when  operatcni  two  shifts  only. 

Of  the  excavation  d<ine  on  this  mile  5,630  cubic  yards  on  the  wt»st  and  when*  inac- 
cessible with  dn»dge  was  done  with  teams. 
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3iiU  24. — At  the  end  of  the  last  fiacal  ^-ear  tlie  earthwork  on  this  mile  was  complete 
except  the  removal  of  a))out  2,000  vxihui  yards  of  peat  that  was  force<i  up  from  the 
bottom  of  the  canal  by  the  weijjht  of  the  l)ankH.  This  has  biH^it  remove*  1  ho  far  as 
the  staj^  of  water  peniiittcKl  at  the  time  it  was  undertaken.  A  nmall  part  of  it  then 
under  water  remains  to  lie  excavate<l.  Alxnit  1,500  linear  feet  of  canal  slope  on  the 
i«st  end  of  this  mile,  on  which  |(rasH  had  failed  to  grow  and  which  had  become  much 
eroded,  was  resoiled  an<l  stHHltHi. 

The  earthwork  done  on  this  mile  during  the  year  was  about  3,000  cubic  yanls. 

Mile  25. — The  earthwork  on  this  mile  is  now  complete,  except  a  small  gap  left  in 
one  Iwink  for  temporary  drainage.  The  earthwork  on  this  mile  for  the  year  was 
7,300  cubic  vards. 

M'de  j?r;.— The  earthwork  done  on  thi«  mile  during  the  year  consisted  of  the  removal 
of  the  temporary  roadway  across  the  canal  at  bridgt>  16  an<l  the  tilling  of  a  small  gap 
in  one  bank  pn»viously  used  for  drainage,  altogeuier  about  500  cubic  yanls.  Tlu* 
earthwork  on  this  mile  is  now  complete. 

Hilf  27. — The  earthwork  done  on  this  mile  during  the  year  consisted  of  the  ri*moval 
of  the  temporarv  roa<lway  at  bridge  17  and  the  exciivation  under  this  bridgi',  al>out 
1,500  cubic  yanfs,  all  earthwork  now  biMng  wnnplete. 

Mile  ^S.—lhv^  (earthwork  done  on  this  mile  <luring  the  year  consi8te<l  of  the  filling 
of  two  gaps  in  the  canal  banks,  previously  used  as  a  temporary  n)adway. 

Coustructe<l  a  48-inch  pipe  culvert  with  concrete  ht»ad  walls  an<l  rubble  splav 
walls  under  the  north  approach  to  bridge  17,  as  an  auxiliary  waterway  to  the  an-h 
culvert  under  the  same  approac'h. 

The  abutments  of  bridge  18,  due  to  having  been  built  upon  an  unstable  foundaticm, 
luul  tipiHHl  forward,  the  sfmth  abutment  12  inches  and  the  north  abutment  iS  inches 
at  the  toil.  The  earth  was  removed  from  lx.'hin<l  the  south  abutment  and  the  abut- 
ment pulled  liack  to  a  vertiml  iKisition  and  anchored  to  a  heavy  (^mcrete  deadman, 
eoniitnu't^Nl  in  the  appntach  52  feet  Iwhind  the  face  of  the  abutment  with  nxls  and 
tumbuckles.    The  north  abutment  was  anchortHl  in  a  similar  manner. 

A'  ItH'k  kei^iier's  dwelling,  to  be  use<i  tem|)orarily  iis  an  office  by  the  junior  engineer 
in  chaive  of  the  overhead  cableway  conveyors,  has  lH»en  conntructtHl  near  Ixwk  21. 

In  c< inclusion  I  desin^  to  thank  the  following  emiilo^'ees  for  faithful  and  eihcient 
8er>'ice:  Junior  Kngineers  S.  I-.  Hay  less  and  Joseph  Wnght,  Clerk  C.  F.  Sc^ott,  assisted 
by  F.  L.  Charter,  reconler. 

Very  res|)ectfully,  your  oliedient  servant, 

Jas.  C.  Ix).N(j, 

Awistaut  Eiufiueer. 

Capt.  C\  S.  UiciiE, 

( \trjw  of  Kng'meerit, 
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IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA,  AND  OF  RIVERS 
AND  HARBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHIGAN. 


REPORT  OF  COL.  M.  B.  ADAMS,  CORPS  OF  ENOmEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Michigan  City,  Indiana. 

2.  St  Josepli  Harl)or  and  River,  Michi- 

gan. 

3.  Harl)or  at  South  Haven,  Michigan. 

4.  Harlx)r  at  Sau^tuck  and  Kalamazoo 

River,  Michigan. 

5.  Harbor  at   Holland   (Black  I^ke), 

Michigan. 

6.  Harbor  at  (irand  Haven,  Michigan. 

7.  (vrand  River,  Michigan. 


8.  Muskegon  Harbor,  Michigan. 

9.  Harbors  at    Pentwater  and    White 

Lake,  Michigan. 

10.  Harbor  at  Lucungton,  Michigan. 

11.  Harbor  at  Manistee,  Michigan. 

12.  Harbor  of  refuge  at  Portage  Lake, 

Michigan. 

13.  Frankfort  Harbor,  Michi^n. 

14.  Harbor  at  Charlevoix,  Murhigan. 

15.  Harbor  at  Petoskey,  Michigan. 


EXAMINATIONS   AND  SURVEYS. 


16.  An^dia  Harlxir,  Michigan. 

17.  Charlevoix  Harlx)r,  Michigan. 


18.  South  Haven  Harbor,  Michigan. 


United  States  Engineer  Office, 
Grand  Bapids^  Mlch.^  Jxdy  19^  190^. 

General:  I  have  the  honor  to  submit  herewith  the  annual  report  of 
works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30,  1904. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Colonel^  Corps  of  Engiiieern. 

Brig.  Gen.  A.  Mackenzie, 

Chi4f  of  Engineers,  U.  S.  A. 


M  M  I 


TMnonaoBn  of  habbob  at  Michigan  city,  Indiana. 

'im^V6lli6iit  is  broogbt  to  the  beginning  of  the 
0f  i3b»  Chief  of  ^Ingineers  for  1908,  pages 
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OKEUATIONS    J>UKI.VG    FISCAL   TEAB   ENDING   JTKE  3».».  11«M. 

TIj'-  j^n.'j^-rty  <or<A  at  ihi-  liarV^r  ha-  W-en  *-aired  f*.»r  tiv  ibe  watch- 
riiarj  who  j-  «'niploy#-d  for  tb>  y»urpr»?^.  and  w}:i:»  al-^-.*  maintain^  the 
piar  li^rlii-.  Th^  Lijrht-Houvr  E^tab^^hmf  ut  ha^^  thu-  far  made  no  pro- 
vl-iofj  for  lijfhting'  the  har>>^r  j?tnicture^.  hut  has  k«iied  foar  lens 
Ufjt<-rn-.  which  are  niaiotained  at  the  expense  of  the  appTx>priation  for 
thL«  harJx^r. 

W  ork  under  the  continuing  contract  of  Stebbings  A:  Wenzell  for  the 
ex  ten -ion  of  the  breakwater  pier  and  the  <-r»n<tniction  of  the  new 
d«'tax'hed  bn-ak water  wa-?  finally  completed  on  June  h\  1^4.  A 
detailed  -rtatement  of  the  operations  auring'  the  year  is  as  follows: 
Th**  cori-tnictiori  of  the  remaining  cribs  for  the  detached  breakwater 
wa-  eoiijplet^-^1.  the  foundation  of  cribs  11.  VJ,  and  13  was  adjusted  to 
the  i/rojx^r  level,  and  crib  11  was  sunk  in  it<  pla<-e  on  J41IV  16.  crib  12 
on  Augu.-t  '4.  and  crib  13  on  August  IS.  Crisis  3  to  13,  which  had  set- 
tled s'Mnewhat  irregularly,  were  leveled  up  to  the  specified  elevation 
of  —2  feet,  and  the  su[K*r-itructure.  6  feet  high,  was  built  on  them. 
The  up[x;r  four  cour.r^*s  remained  uncompleted  for  about  2W  feet 
during  the  winter,  and  considerable  damage  was  done  to  this  part  of 
the  work  by  the  s<*a.  but  repairs  were  made  after  the  resumption  of 
owrations  and  the  sup<;rstru<'ture  was  completed.  The  space  between 
tne  projecting  horns  alnjve  water  at  Fxith  ends  of  the  breakwater  was 
filled  with  a  s^>lid  timtier  construction,  oak  mooring  post<%  were  built 
intfi  the  work  at  distances  of  5*>  feet,  the  stone  tiUing  was  completed 
and  the  decking  was  sei-ured  in  place.  About  620  cords  heavy  stone 
were  a^idtsd  Ui  the  riiirap  on  the  lake  face  and  on  50  feet  of  the  land 
fiu'At  at  each  end.  The  length  of  the  detached  breakwater  is  1.303.8 
feet,  and  its  height  ahnjve  zero  of  gauge  is  approximately  8  feet. 

The  removal  of  the  remainder  of  the  old  detached  breakwater  was 
c^>njpleted  in  S<;ptenil>er.  The  contractors  secured  from  it  an  addi- 
tional quantity  of  aU>ut  580  conls  of  stone,  which  they  used  in  tilling 
the  new  breakwater.  The  date  of  the  completion  of  the  contract  was 
June  10. 

Op(?ratioiis  under  the  contract  with  Robert  Millen  &  Co.  for  repair- 
ing lh«*  west  entrance  pier  Fx»tween  stations  16+20  and  21+58,  and 
the  east  entrance  pi(;r  Ixftwwn  stations  6+70  and  14+05,  and  for 
closing  the  entrance  t^>  the  outer  basin,  were  continued.  The  work  on 
the  west  pier  was  as  follows:  A  trench  was  dredged  along  the  face  of 
the  work  for  the  removal  of  obstructions.  The  front  guide  timl)er 
was  put  in  place  from  station  18+01.2  to  station  16+41.8  and  the 
rear  guide  from  station  21+58.8  to  station  21+09;  47  compound 
slieet  piles  were  driven  in  the  rear  wall,  station  21+58.8  to  station 
21  -(-OJI,  111  at  the  outer  end  and  390  in  the  front  wall,  station 
21  4  58.H  to  station  17+55.1.  The  upper  binder  was  secured  in  place 
on  the  sheet  piles  in  tiie  rear  and  end  walls  and  in  the  front  wall  from 
station  21+59  to  station  19+29,  and  the  lower  binder  on  the  rear 
and  o.tui  walls,  and  in  tiio  front  wall  from  sttition  21+59  to  station 
20+29.  Tiiirteen  round  piles  were  driven  in  the  rear  wall  from 
station  21+60.5  U)  station  21  +  10.5,  8  in  the  end  wall  and  102  in  the 
front  wail  from  station  21+60.5  to  station  17+54.5.  The  outer 
wale  was  secured  in  the  ro4ir  wall  from  station  21+61.8  to  station 
17+47  in  the  end  wall,  and  in  the  front  wall  from  station  21+61.8 
to  station  19+88.5,  and  27  tie-rods  were  put  in  place  from  station 
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21+52.5  to  station  19+41.7.  The  sui|)cr8ti*ucturo  was  built  in  the 
first  courso  from  station  21+00.8  to  station  18+85.5  in  the  front  wall, 
and  to  station  17+»*54.I3  in  the  rear  wall,  and  in  l)oth  >i'alls,  eomnienc- 
ing  at  the  outer  end,  station  21  +  0i>.8,  the  second  ('OUi*se  to  station 
18+45.5,  the  thinl  courses  to  stiition  18+59.5,  the  fourth  course  to 
station  19+31.5,  the  fifth  course  to  station  19+41.5,  and  the  sixth 
course  to  station  19+55.5.  Sixty-three  and  seven-tenths  conls  stone 
were  placed  in  the  new  work  l>etween  stations  21+59.8  and  21+13, 
of  which  quantity  45  cords  had  been  recovered  from  a  shoal  near  the 
west  pier.  The  end  of  the  pier,  which  was  originallv  at  station 
21+58,  was  moved  out  to  station  21+()().8  by  the  addition  of  the 
new  sheet  and  round  piles  in  the  end  wall.  A  cluster  of  13  piles  was 
driven  near  the  outer  end  of  the  pier  for  the  protection  of  the  pier. 
The  piles  are  dmwn  together  at  tlie  top  by  five  turns  of  1-inch  wire 
roi)e.  In  the  east  pier  the  old  timl>ers  al)ove  grade  were  removed 
l)etween  stations  12+85.5  and  10+36.5.  A  trench  was  excavated 
along  the  face  of  the  old  pier  In^tween  stations  14+05  and  7+75  for 
the  removal  of  obstructions.  When  this  trench  was  extended  past 
station  7+75  the  old  cribs,  which  have  only  a  small  depth,  slid  for- 
ward into  the  channel,  and  it  U^came  necessarv  to  remove  the  old  work 
between  stations  7+75  and  ♦5+70  entirely,  and  to  substitute  for  the 
original  plans  for  its  n»pair  those  adopted  for  the  structure  closing  the 
entrance  to  the  old  basin.  A  similar  cnange  was  found  necessary,  as  far 
as  the  front  wall  was  concerned,  in  consequence  of  the  storm  of  April 
15,  which  tore  out  the  old  front  wall  l)etween  stations  10+84  and 
ll+.')8  and  ruintnl  the  sjime  as  far  as  station  12+78,  thereby  destroy- 
ing the  sui)i>ort  for  the  sheet  piles  formerly  existing  and  upon  which 
the  plans  were  based.  Eighty  round  piles  were  driven  in  the  front 
row  sbition  14+01  to  station  10+85.5,  and  18  round  piles  from  station 
7+73.5  to  station  7+05.5,  and  21  round  p^les  were  driven  in  the  rear 
row  st4ition  7+73..")  to  sttition  6+93.5.  The  guide  was  put  in  place 
from  station  14+0.")  to  stiition  11  +  78.5,  and  212  compound  sheet  piles 
were  driven  fixmi  st^ition  14+04.(5  to  station  11+83  and  securea  by 
the  upp(»r  binder  l)etween  stations  14+05  and  11+86.5  and  by  the 
lower  binder  Iwtween  stations  13+lM)  and  12+26.5.  The  front  wale 
was  se<'ured  in  place  from  station  14+05  to  station  11+73.5,  the  rear 
wale  from  st4ition  13+90  to  staticm  12+88.5,  and  27  tie-rods  from 
station  13+89.5  to  station  11+83.7.  The  superstructure,  commencing 
at  stiition  13+90  was. built  to  station  11+80.5  in  the  front  wall  and  to 
station  9+80.8  in  the  rear  wall  in  the  first  course;  to  station  11+88.6 
in  the  front  wall  and  to  station  11+1K>.5  in  the  i-ear  wall  in  the  second 
course:  and  in  \x)t\\  walls  to  station  11+96.5  in  the  thinl  course;  to 
station  12+04.5  in  the  fourth  course;  to  station  12+12.5  in  the  fifth 
coui-se,  and  to  station  12+20.5  in  the  sixth  course.  The  old  cluster  of 
piles  formerly  protecting  th^  outer  end  of  this  pier  was  removed.  The 
structure  closing  the  entrance  to  the  old  outer  basin  was  pmctically 
finished,  the  only  thing  remaining  to  l>e  done  being  the  completion  of 
the  stone  filling  and  the  plank  walk.  Ten  round  front  plies  and  472 
comiM>und  sheet  piles  were  driven,  the  uppcM'  and  lower  guide,  binding 
timlH»r,  front  and  rear  wales  and  tie-roas,  and  the  superstructure,  six 
courses  high  and  extending  from  station  18+69.5  at  tnc  junction  with 
the  breakwater  pier  to  station  14+05  at  the  junction  with  the  outer 
end  of  the  oust  (»ntrance  pier,  wei*e  put  in  phice,  and  about  689  conls 
stone  were  distributed  as  filling  l)ehmd  the  sheet  piles,  of  which  79 
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cords  were  obtained  by  the  contrtujtor  from  the  trench  along*  the  face 
of  the  east  pier  between  stations  14+05  and  7+75,  and  about  100  cords 
were  recovered  from  the  old  east  pier  between  stations  7+- 75  and 
6+70. 

Much  delay  and  loss  by  damage  through  storms  was  caused  to  the 
contractors  during  the  year.     On  August  26,  26  sheet  piles,  with  the 
attached  guide  and  binding  timbers,  were  lost  from  the  new  closing 
structure  between  stations  17  and  16+73.     On  September  16-17  the 
end  sheet  piles  of  the  west  pier,  with  the  attached  timbers,  were  torn 
out;  on  October  8, 14  sheet  piles  were  lost  from  the  west  pier  between 
stations  21+19  and  21+05,  and  53  sheet  piles  from  tne  east  pier 
between  stations  14+04  and  13+49,  and  on  April  15  considerable 
quantities  of  stone  were  washed  into  the  channel  from  the  west  pier, 
76  sheet  piles  were  torn  out  in  the  east  pier  between  stations  12+78 
and  12+00,  the  front  wall  of  the  old  east  pier  between  stations  10+^ 
and  11+58  was  torn  out  to  a  depth  of  6  to  8  feet  below  water,  and 
large  quantities  of  stone  tilling  were  washed  into  the  channel.     Work 
under  this  contract  was  suspended  from  December  3  to  April  11. 

Under  the  contract  with  the  Lydon  &  Drews  Company  the  channel 
between  the  entrance  piers  was  straightened  by  a  cut  30  ieet  wide  and 
17  feet  deep,  the  dredged  quantity  being  4,342  cubic  yards.  The 
resulting  available  depti  from  the  entrance  to  the  first  bend  was  16 
feet.     The  price  per  cubic  vard  was  16.5  cents. 

Proposals  were  opened  March  17  for  such  dredging  as  may  be  found 
necessary  for  the  restoration  of  the  navigable  condition  of  the  harbor, 
and  on  March  25  a  contract  was  entered  into  with  Samuel  O.  Dixon, 
the  lowest  bidder. 

The  foregoing  operations  cost  as  follows: 

Construction  of  breakwaters,  under  contract  with  Stebbings  &  Wenzell..  $81,570.05 
Repair  of  piers  and  closing  entrance  to  outer  ba^in,  under  contract  with 

Robert  Millen  &  Co 29,342.75 

Dredging,  under  contract  with  the  Lydon  &  Drews  Company 716. 43 

CONDITION  OF  WORK,   JUNE  30,  190i. 

The  west  entrance  pier,  as  built  by  the  Government,  has  a  total 
length  of  2,160.8  feet,  consisting  of  1,360.8  feet  of  pile  work  and  800 
feet  of  crib  work.  The  inner  section  of  785  feet  was  formerly  occu- 
pied by  Drivate  parties,  but  at  present  no  such  use  is  made  of  it.  The 
mner  cna  for  a  length  of  228  feet  is  destroyed,  the  next  386  feet  has 
been  rebuilt  during  recent  years  by  the  riparian  owners.  The  outer 
part  of  the  west  pier  for  a  length  of  540.8  feet  is  now  under  contract 
to  be  repaired  and  sheet  piled.  The  remainder,  1,006  feet  in  length*  is 
in  need  of  extensive  repairs  above  water  and  sheet  piling  to  make  it 
sand  tight.  The  east  entrance  pier,  together  with  the  structure  across 
the  entrance  of  the  old  basin,  has  a  totjil  length  of  1,869.5  feet,  of 
which  the  inner  670  feet  is  in  front  of  private  property  and  totally 
wrecked.  The  section  from  station  6+70  to  station  14+05  is  now 
under  contract  to  be  substantialh^  repaired  and  sheet  piled.  A  city 
ordinance  requires  riparian  owners  to  maintain  docks  or  revetmenbs 
along  their  water  fronts  in  the  inner  harljor,  but  the  existing  revet- 
ments are  in  bad  condition  in  many  places.  The  breakwater  pier,  con- 
necting with  the  structure  across  the  entrance  to  the  outer  basin,  has  a 
total  length  of  1,136  feet.  It  is  in  good  condition.  The  opening  to 
the  outer  basin  has  been  closed  by  a  sneet-pile  structure.  Tne  closing 
of  the  basin  renders  the  further  maintenance  of  the  old  east  br^^Lwater 
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and  the  pile  pier  inclosing  the  basin  on  the  east  unnecessary,  and  these 
structures  are  to  be  abancloned.  The  new  detached  breakwater  has  a 
length  of  1,303.8  feet. 

The  condition  of  navigation,  as  shown  by  soundings  of  May  5-13  is  as 
follows,  the  depths  l)eing  referred  to  the  level  of  zero  of  gauge:  21.6 
feet  opposite  tne  end  of  breakwater  pier;  about  20<)  feet  outside  of 
end  of  west  pier  a  shoal  projects  in  front  of  the  breakwater  pier  with 
15.6  feet  depth,  60  feet  from  face  of  pier,  and  deepeningto  18.4  feet  100 
feet  from  pier;  at  outer  end  of  channel  between  entrance  piers,  18  feet 
in  mid-channel  and  15.1  feet  farther  inside;  on  the  shoalest  section 
from  Franklin  Street  Bridge  to  first  angle  above  Sixth  Street  Bridge, 
14.1  feet;  thence  to  second  angle  12.2  feet;  and  at  foot  of  upper  basin, 
7.3  feet.  The  slage  of  the  lake  at  the  time  of  soundings  was  —0.4  to 
—0.8  foot. 

WORK   PROPOSED  FOR   FISCAL  YEAR    ENDING   JUNE   30,  1905. 

The  work  under  contract  with  Robert  Millen  &  Co.  for  the  repairs 
of  piers  and  closing  entrance  to  outer  basin  will  be  completed.  Of 
the  Imlance  remaining  available  it  is  proposed  to  reserve  ^,100  as 
part  payment  for  an  inspection  steamer  and  the  remainder  for  the 
paymcnl  of  office  expenses  and  contingencies  and  for  such  dredging 
or  repairs  as  ma\'  become  necessary. 

K8T1MATE   OF   FUNDS  FOR   FISCAL   YEAR   ENDING  JUNE  30,    1906. 

To  complete  the  approved  project  there  remains  200  linear  feet  still 
to  l)e  added  to  the  detached  breakwater.  The  estimated  cost  of  this 
work  is  $30,0<H).  After  the  completion  of  the  repairs  of  the  outer 
540.8  feet  of  the  west  cntmnce  pier  there  remains  an  additional  length 
of  1,006  feet  which  must  be  maintained  by  the  Government  and  which 
is  in  nood  of  sheet  piling  and  new  superstructure.  This,  estimated  at 
$27.50  per  linear  foot,  will  cost  $27,665. 

A  i>etition,  dated  Octol)er  16,  1903.  and  signed  by  the  mayor  and 
numerous  citizens  of  Michigan  City,  nas  l^een  received  requesting  a 
modiKi^ition  of  the  existing  project,  which  would  involve  the  removal 
of  the  portion  of  the  west  pier  south  of  the  part  now  undergoing 
repaii^s,  and  the  constructioh  of  a  new  pier  practically  on  the  hne  of 
the  remaining  outer  part,  whereby  the  width  of  the  entrance  channel 
would  obtain  a  uniform  width  of  about  220  feet.    In  addition  it  is  pro- 

S)sed  to  widen  the  harbor  at  the  bend,  so  as  to  secure  better  winaing 
cilitios  than  exist  at  the  present  time.  This  project,  if  adoptecl^ 
would  HMjuire  the  construction  by  the  Government  of  about  1,000 
linear  feet  of  pier  and  revetment  and  the  removal  of  about  1S0,(KX) 
cubic  yards  of  old  pier  and  sand  and  clay  banks. 

The  dredging  during  recent  years  has  been  on  a  small  scale  and  there 
is  need  of  a  more  general  deepening  and  widening  of  the  inner  harlK)r. 
The  estimate  for  tnis  purpose  is  $10,000. 

To  provide  for  the  repaii*s  of  possible  damage  to  the  extensive  works 
and  for  retilling,  air  estimate  of  $5,000  is  made. 

The  estimate  submitted  is  therefore — 

For  fxtendinf;  the  detached  breakwater  200  feet $30, 000 

For  n'}>airinK  1 ,006  feet  of  the  existing  we«t  pier 27, 665 

F<»r  dnHl^iiiK 10, 000 

For  general  rejxairB  and  refilling 6, 000 

ToUl 72,665 
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Of  which  the  first  item  is  for  construction  and  the  other  three  for  main- 
tenance. 

Total  amount  approiiriated  and  allotte<l  to  June  30,  1904 $1, 539, 138. 92 

Miscellaneous  receipts 4, 130. 00 


Less  amount  carried  to  surplus  fund 


Total  amount  expended    on    previous 

projects  from  July  4,  1836,  to  June 

30   1902: 

For  construction $1,009,507.04 

For  maintenance 187, 084.  80 


1, 543,  268. 92 
5.15 

1, 543, 263.  77 


Total  amount  exjKjnded  to  June  30, 
1904,  on  existmx  project  adopted 
March  3,  1899: 

For  construction 

For  mamtenance 


$1,196,5^1.84 


272,815.16 
11,986.99 


284, 802. 15 


1,481,393.99 
61,869.78 


312, 150. 00 


Balance _ 

Estimated  (tost  of  existing  revised  project 

Money  statement. 

July  1.  nK)3,  balam«  unexi)ended $169,904.79 

June  30,  \\\{)A^  amount  expt^nded  during  fiscal  year: 

For  works  of  improvement $96, 048. 02 

For  maintenance  of  improvement 11, 986. 99 

108, 035. 01 

July  1 ,  1904,  balance  unexpended 61, 869.  78 

July  1,  1904,  outstanding  liabilities 271.68 

July  1,  1904,  balance  available '      61,598.10 

July  1,  1904,  amount  covere<l  by  uncompleted  contracts 

Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expemled  in  fiscal  year  enaing  June  30, 
190<i,  in  ad<lition  to  the  bafance  unexpended  Jiily  1,  1904: 

For  v'orks  of  improvement $30, 000. 00 

For  maintenance  of  improvement 42, 665. 00 

SubmitU.»<i  in  compliance  with  rcHjuirements  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  seirtion  7  of  the  river  and  harl)or  act  of  1899. 


49,221.46 
30,000.00 


72, 665. 00 


APPROPRIATIONS. 


Date. 


'   OiittT  har- 
I         lK)r. 


Inner  har- 
bor. 


July  4, 1836 , 

March  3.  1837 

Jiilv  7,  1838 , 

J  une  1 1 .  1844 

August  30.  1852« 

March  2,  la'VS  (claim  of  J.  K.  Bowes) 

June  23, 1866 

July  25. 1868  (allotment) 

April  10,  1H69  (allotment) 

July  11,1870 

.March  3,  1871 

June  10, 1H7J 

March  3,  187:i 

June  2:1.  ihTi 

March  3.  1H75 

AuRUst  14.  1S7»1 

June  18.  1H7S 

1878  (allotment) 


$25,000.00 
15.000.00 
50.000.00  I 
50,000.00  : 
50,000.00  i 
50,000.00  I 
35,000.00  ! 
50,000.00  i 
2.500.00  ; 


^25,000.00 


Total. 


t20. 000.00 
80.000.00 
60.783.59 
25,000.00 
20.000.00 
47U.83 
75.000.00 
25,000.00 
81,185.00 
25,000.00 
15.000.00 
60.000.00 
SO.  000. 00 
50.000.00 
60,000.00 
86,000.00 
75,000.00 
2,500.00 


a  Amount  carried  to  surplus  lund,  $5.15. 
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APPROPRiATioN'H— <x>ntinued. 


Date. 


March  3.  1879 

June  14.18H0 

March  3.  1881 

AuKiuit  2,  1882 

Julyf*.  18HI 

AufTiut.*).  1886 

AuioiMt  11,  1888 

September  1».  1890 

July  13.  1892 

AuifUHt  18,  18M 

Junes.  1896 

March  3, 1899 

June  6.  1900 

June  13.  1902 

Miiccllaneoua  receipts 


Outer  har- 
bor. 


140,000.00 
40.000.00 
20.000.00 
60,000.00 
40,000.00 
M,  375. 00 
90.000.00 
60,000.00 
80,000.00 
20,000.00 
70,000.00 


Inner  har- 
bor. 


196,000.00 


115,000.00 

25,000.00 

20,000.00 

10,000.00 

1.875.00 

5,000.00 

7,500.00 

15,000.00 

10,000.00 

10,000.00 

7,500.00 


ToUl '  1,036,876.00 


151,875.00 


Total. 


$4o,oa).no 
^^a>o.oo 

45. 000. 00 
80,000.00 
50, 000. 00 
60,250.00 
95,000.00 
57.500.00 
45,000.00 
30.000.00 
80,000.00 

7,  fiOO.  00 

195. 000. 00 

63.000.00 

4,130.00 


1.543.26S.92 


ABSTRACT  OP  CONTRACTS   IN   FORCE. 

OonstnictUm  of  breakwaters. 

Contractor:  Stebbinffs  &  Wenz^ll. 

Date  of  contract:  Fi»bruary  3,  1900. 

Date  of  approval:  February  21,  1900. 

Date  of  l)e)dnniiig:  May  1/1900. 

Date  of  expiration:  June  'Mi,  1901;  changed  to  DecemlxT  31,  1901,  by  supplemental 
contract  clattnl  August  24,  1901;  time  limit  waive<l.  Supplemental  c^ontnu't  dated 
July  19,  1901,  provides  for  use  of  pine  timlier  in  place  of^  hemlock,  if  depinnl;  hu|>- 
plemental  contrai't  daU.>d  Januar\'  19,  1903,  provides  for  use  of  Douglas-fir  or  long-Icaf 
yellow-pine  tinil)er  in  place  of  wliite  pine  in  five  lower  courses  of  Huj)erHtructun»  an<l 
for  Icmg-leaf  vellow  pine  in  uppermost  course  of  side  and  end  walls  of  sup<»rstnictuRs 
supplemental  (Contract  dateil  Man-h  24,  1903,  pn)vides  for  13  cribs  in  detached  break- 
water instead  of  14,  as  originally  agrt^l. 

Rate**:  DriMiging,  $1  jier  cubic  yanl;  foundation  piles,  30  cents  per  linear  foot; 
white-oak  timl)er.  $.V)  jht  M  feet  B.  M.;  white-pine  timl)t»r,  $ii0.80  jier  M  ft»et  B.  M.; 
hemloi»k  timU^r,  $24  per  M  fet»t  B.  M.;  white-pine  dtvking,  $25  pt»r  M  feet  B.  M.; 
driftbolts,  screw  lK»lts,  and  spikes,  4  ct*nts  per  |>ound;  stone,  $7.50  per  cord. 

AV/xiir  of  pierii  ami  closing  entrance  to  outer  basiiu 

Contractor:  Rol)ert  Millen  &  Co. 

Date  of  contract:  February  27,  1903. 

Date  c»f  Hppn»val:  March  21,  19a3. 

Date  of  l>eginning:  April  15,  1903. 

Date  f»f  expiration:  Januar>'  1,  1904.     (Time  limit  waived.) 

Kat4*H:  (\itting  down  and  removing  old  work,  $3  per  linear  foot;  white-oak  piles, 
33  cents  pt»r  linear  foot;  white-oak  timl)er,  $40  per  M  feet  B.  M.;  white-pine,  long- 
leaf  yellow-pine,  or  Douglas-fir  timber,  $i^iper  M  fet»t  B.  M.;  white-pine,  long-leaf 
yellow-pine,  or  Douj^las-fir  planks  forshe*»t  piles,  $39  per  M  feet  B.  M.;  white  pine 
or  long-l<»af  yellow  pine  for  dei*king,  $30  per  M  fwt  B.  M.;  driftlwlts,  2 J  cents  i)er 
pound;  stn'w  l)olts  and  tie-rods,  3  cents  per  pound;  carriage  bolta  and  spikes,  4  cents 
per  )>ound;  stone,  $6.50  per  cord. 

Dredf/ing, 

• 

C/cmtHM'tor:  The  Lydon  &  Drews  Comfiany. 
Date  of  c»ontract:  March  28,  190:i 
Date  of  approval:  May  6,  190:1 
Dat«*  of  lieginning:  May  24,  hm. 
Date  of  expiration:  October  9,  1903. 
Rate:  161  wnts  per  cubic  yard. 

Contractor:  Samuel  O.  Dixon. 

Dated:  March  25,  1904. 

Appn>ve<l:  .April  15,  1904. 

Date  r>f  l)eginning:  May  3,  1904. 

Date  of  expiration:  Septemlier  17, 1904. 

Rate:  171  cents  per  cubic  yard. 
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Condition  of  rc<frk  Jf/ne  30^  190^, — The  total  length  of  the  north 
pier  and  revetment  is  2,854  feet,  consisting  of  2,183.5  feet  crib  work 
and  670.5  feet  pile  work.  At  the  east  end  a  pile  wing  165  feet  long 
connects  with  the  dock  of  the  United  States  light-house  depot.  The 
south  pifr  isalx>ut  2,623  feet  long  and  consists  of  1,803  feet  crib  work 
and  82<)  feet  pile  work.  All  these  structures  are  in  excellent  condition 
except  the  wing  at  the  east  end  of  the  north  pier,  the  filling  of  which 
is  not  in  good  condition. 

(b)   ST.  JOSEPH  RIVER. 

No  work  was  done  during  the  fiscal  year,  as  the  depth  of  channel 
was  sufficient  for  the  requirements  of  vessels  navigating  the  river. 

Work  jfrojKmd  for fiacal  year  eudhxq  June  30^  1906. — ^The  dredging 
now  in  progress  will  be  completed  and  the  amount  estimated  required 
for  its  payment  is  a»K)ut  Sl>JMK).  Of  the  balance  remaining  available, 
$10,000  is  reserved  as  part  payment  of  the  hydraulic  dredge  now  under 
constniction,  ^IJAH)  as  part  payment  of  an  inspection  steamer,  and 
the  balance  is  to  be  reserved  for  contingencies  and  such  additional 
dredging  and  incidental  repairs  as  may  become  necessaiy. 

With  the  funds  available  for  St.  Joseph  River  it  is  proposed  to  do 
such  work  as  may  be  needed  to  restore  the  3-foot  channel  of  the 
approved  project. 

jEittimafe  of  fundn  for  fncaL  year  ending  June  30^  1906.  — All  new 
constniction  work  under  the  authorized  project  has  been  completed 
and  the  existing  structures  on  the  entrance  channel  are  in  serviceable 
condition.  The  soundings  of  April  26  to  May  2  show  that  the  interior 
channels  have  considerably  deteriorated  since  the  general  dredging  of 
1901.  The  accretions  of  sand  causing  this  deterioration  are  brought 
down  by  the  St.  Joseph  and  Pawpaw  rivers  when  in  flood,  and  as  this 
is  a  matter  of  annual  recurrence,  it  follows  that  dredging  for  the 
restoration  of  the  required  widths  and  depths  of  channel  may  be 
expec*ted  to  l>e  necessary  every  year.  The  amount  estimated  required 
for  this  purpose  and  for  incidental  repairs  for  one  year  is  S10,000,  or 
for  two  vears  $20,00f).  The  estimate  for  St.  Joseph  River  is  $750. 
The  total  amount  of  the  estimate  is  therefore  $20,750. 

8T.    J08EPH    HARBOR. 

Total  amount  appropriated  and  allotted  to  June  30,  1904 $858, 313. 00 

Miflcellaneous  receipts 1, 027. 15 

859, 340. 15 
Lees  amount  carried  to  surplus  fund .80 

859,339.35 

Total  amount  expended  July  4,  1836,  to  March  3,  1899: 

For  c-onstruction $336, 479. 50 

For  maintenance 166, 633. 73 

503, 113. 23 

Total  amount  expended  on  project  approved  March  3,  1899: 

For  construction . . : 284, 876. 50 

For  maintenance 34, 859. 31 

319,  735. 81 

Balance 36, 490. 31 

Estimated  cost  of  revised  project  approve<l  March  3,  1899 358, 000. 00 
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Money  HtaternenL 
July  1,  1903,  balance  unexpended $97,026.61 

June  30,  1904,  amount  expended  during  fiflcal  year: 

For  workH  of  improvement .* $43, 315. 69 

For  maintenance  of  improvement 17, 220. 61 

60,536.30 


July  1,  1904,  Imlance  unexpended 36,490. 31 

July  1,  1904,  outPtanding  liabilities 63.71 

July  1,  1904,  balance  available 36,426.60 


July  1 ,  1904,  amount  covered  by  uncompleted  contracts 21 ,  779. 89 


Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  tothe  balance unex- 
nendeil  July  1,  1904 20,000.00 

SuomittcHl  in  compliance  with  requirements  of  sunciry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


ST.  JOSEPH   RIVER. 


Total  amount  appropriate<l  and  allotted  to  June  30,  1904 $6, 250. 00 

Total  amount  expt  nded  1888  to  June  30, 1904: 

For  conHtrurtion $4, 555.  49 

For  maintenance 944. 51 


5,500.00 


Balance 750.00 

Money  stdtenient, 

July  1,  19tW,  balance  unexpended $750.00 

July  1,  1904,  Imlani^e  unexpended 750.00 

Amount  that  can  l>o  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  Imlance  un- 
exi>cndt*dJuly  1.  HKM 750.00 

Suhmitt^Hl  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 

»Slf.  Jofcph  Harbor  and  River ^  Michigan. 

Julv  4,1836 $20,000.00     June  18, 1878 $12,000.00 

March  3. 18:^7 -l^ 000. 00     March  3, 1879 6,000.00 

Julv7, 1H38 51,113.00     June  14, 1880 8,000.00 

March  3, 1843 25,000.00  ,  March  3, 1881 10,000.00 

Juno  1M844 20,000.00  '  August  2, 1882 12,000.00 

AugUHt30, 1852 10,000.00  ;  July  5, 1884 15,000.00 

June  28, 1864  (allotment)...     15,000.00  1  August  5, 1886 10,000.00 

Junc23,1866 6,000.00'  August  11, 1888 12,000.00 

March  2, 1867 23,000.00  1  September  19, 1890 20,000.00 


Allotteil  from  har- 
lM>r8  on  North- 
western I^kes, 
1867 $7,500.00 

Transferred  in  1870 
to  (irand  Haven 
Harbor 600. 00 


Julv  11,1870 15,000.00 

March  3, 1871 10,000.00 

June  10, 1872 3,000.00 

June  23. 1874 2,000.00 

March  3, 1875 36,000.00 

Augost  14, 1876 12,000.00 


July  13,1892 59,000.00 

August  18, 1894 30,000.00 

June  3, 1896 30, 000. 00 

March  3, 1899 50, 000. 00 

June  6, 1900 25;i,  950. 00 

March3,1901 38,000.00 

June  13, 1902  (allotment)  ...  23, 250. 00 

7, 000. 00  '  Miscellaneous  nn^eipts 1, 027. 15 


Total 859,340.15 

Amount  oarrie<1    to  surplus 
fund,  1866 .8() 


Balance 859,339.35 


?.    •  -.      -  ^  ^       &■•  .  ..  -^r--  ...  .. _  —    ._.  •  ^i' 


t.    2? 


■■      V 


Jtf  ii^r  Jb   X     riiJU-iMii^  irdUiC.  fcT.^  irr  X  1-^  2  X     dr:i:>i:fc  sow  buttE.  and 


^y/iitf*'fl'f'    '"iij^aur  aiic  ',yT»«:  juJum^  -u»j»faff-  anc  -•^•••c  '.-:miT«a:T. 

*/H>  <f*.  »*,f,ft'U.      Jul**:  4.   21*^1. 

i>iii»-  '»:  '^ruiiitj^ij^    *'utp-  1.  iW*.**   'r  *sttriier.  a:  o|»tJai.  '♦:  *•  mtran-'r 

jiat*-  </  »-r.;*infti*n. .   5"v»ftL'fM»  i   }**»4.  r.r  wninx.  tv*-  wrircmc  m'^utns   i:   tteimii 

«v<i}^'iKaf  t^'Jivw-;*!!!*:  }#iax;c  !•,»'  ♦i*r'*kiijj:   1^*  j^-t  M  it^  1*.  X...     drifrtxihfc.  traw 
v»iVr   afiT** itjiiner.   4  *>rfJl*  j^f*  }#'JiUid:  «•»»%:.  f7.?»t.»  per  t-.»rd. 

J 'at*  '/  •#^^U'fi;Ii^.  Mis\  ^4.  I  WIS. 

KaV'    J'/j  •*'iiU'  p^-f  «ru*»j'.  lard. 

f  AjtjAruf fj.tr    •iawiu*'.'  ''•.  j*;i'.»L.. 
J>at^  '/f  •."/fitra^r. :  Mar*:!  :5?>.  3iiC»4. 

l>aUr  '^  ti^mjiijjr:  Mar  ::!,  idf.^i. 

J/au-  of  •'ZpiraiioL:  f^iiiiuaurjeT  IT.  2W4- 

KaUr.  17  j  *j»-iit*  per  rnUc  vaiti. 


I^BLXXBEK  oh  l^t:;!. 


N  ember.     Tonn^g^. 


Hu«ai i.»i» 

»*»'         -  —  —  --  4{»  SlIOS 

It:..  ] 
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Receipts  and  nhipmenU  hy  vessel,  190S, 


Artlcw  rwcivcd. 


Ttms. 


Bottlen,  i-mpty i  15 

Bmn !  160 

Cedar  p<wU( 10,230 

C4>al 110 

Flonr 3» 

I^th 81 

LiimlMT I  6,652 

Salt '  1,588 

ShiiiKU'H 1.475 

Stone 17,681 

euifar ,  585 

Vlnonr I  26 

MercnaiidbM.\  miw-t'llaiieouj* 20, 028 


Total 57.975 


Artielen  Nhippcd. 


Tonn. 


Fruit I    28, 651 


Lamp  ('hlninevH. 

Lum  Di'r 

Taper  

I'eaiiutK 

Soap 

Vliiwar 

Mercnaiictise.  iniiirellaneouH. 


ToUl 


60 
1.172 
50 
15 
20 
75 
89,864 


69,897 


Tons. 


Totol  frclK»>t<*arriediii  1902 188,545 

Total  freight  carried  in  1908 127.8T2 


I)eoreaHe 


60.673 


COMMRIUMAL    HTATIKTKX    FOR    HT.    JOREPII     RIVKR,    MICHKJAN,    CALENDAR     YEAR     ENDING 

DECEMBER   .'H,  1903. 

[(^impilM  fn>ni  utatement  ftimlKhed  by  Mr.  K.  A.  (irahain,  St.  Joneph,  Mich.] 

Tho  Htoainorp  }fay  (iraham.  Tourist,  and  \ViUo\v  carried  Jiii,500  pasBengere  and  8,254 
tons  of  freight  ( ^>rinrii>ally  fniit,  etc.),  aH  ct)ni}>arcd  with  81,000  I>a88en^'r8  and  2,731 
tons  freight  earned  in  1902.    The  boats  have  a  luaximuin  draft  of  about  8  feet. 


M  M  3. 

IMPROVEMKNT  OF  SOl'TH  HAVEN  HARBOR,  MICHIGAN. 

The  history  of  this  work  to  the  Ix^ginning  of  the  year  is  found  in 
the  Report  of  the  Chief  of  Engineers  for  li)03,  pages  1942-1943. 

OrERATIOXS   DURING    FISCAL   YEAR  ENDING  JUNE   30,  1904. 

The  dimen.sions  of  the  channel  in  the  inner  reach  of  the  harbor  created 
by  the  (ln»dging  of  May  and  June,  1903,  were  found  inadequate  for 
tfie  need  of  Targe  and  deep-draft  steamers  recently  added  to  the  fleet 
l)elonging  to  this  harl)or,  and  the  return  of  the  dredge  of  tho  Lydon 
&  Drews  Comjmny,  contractors,  was  requisite  to  further  widen  and 
deepen  it.  This  was  done  lietween  August  1  and  24,  with  tho  result  of 
producing  a  channel  120  feet  wide  and  18  feet  deep  below  the  leyel  of 
zero  of  gauge  a<'ross  the  bar  and  (50  feet  wide  inside,  with  a  depth  of 
16  feet  Iwtweeu  tho  piers  and  15  feet  in  the  river.  The  quantity 
dredged  at  this  time  was  21,757  cubic  yards,  at  16.5  cents. 

The  facilities  thus  provided  remained  serviceable  for  the  remainder 
of  the  sea.son,  but  soundings  made  April  1-9  showed  an  available  depth 
at  the  zero  stage  of  only  12.4  to  12.7  feet  on  tho  crossing  of  the  outer 
Imr,  15.6  feet  between  tlie  piers,  and  14  feet  in  the  river  in  a  narrow 
channel,  with  a  shoal  of  11.  <  feet  in  the  middle  of  the  channel  opposite 
the  winding  liasin,  the  stage  of  the  lako  at  the  time  being  —0.8  to  ~  1.8 
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feet.  Dredging  was  begun  May  4  under  the  contract  with  Samuel  O. 
Dixon  for  tlie  restoration  of  tlbe  needed  width  and  depth  of  chan- 
nel, and  the  small  balance  remaining  available  having  been  augmented 
on  Mav  16  by  the  allotment  of  ^,0W  from  the  emergency  appropria- 
tion of  June  13,  1902,  it  was  possible  to  restore  a  channel  120  feet  wide 
and  18  feet  deep  below  zero  of  gauge  through  the  l)ar  and  60  feet  wide 
and  15  feet  deep  V)etween  the  piers  and  m  the  river  as  far  as  the 
Dunkley-Williams  landing.  The  work  was  completed  June  16,  the 
dredged  quantity  ]yeing  34,255  cubic  yards.  The  price  per  yard  was 
17i  cents. 

On  Augast  17  the  steamer  Eastl<ind^  belonging  to  the  Michigan 
Steamship  Company,  broke  the  front  wale  ana  3  piles  in  the  south 
pier  between  stations  1+50  and  1+62.  The  damage  was  subsequently 
repaired  by  the  steamship  company  at  its  expense. 

The  cost  of  the  repairs  of  the  outer  end  of  the  north  pier,  damaged 
by  the  steamer  City  of  Kalamazoo  on  June  7,  1902,  was  tinally  col- 
lected from  the  Dunkley-Williams  Company  through  the  United  States 
district  attorney  and  deposited  to  the  credit  of  the  harbor  on  Decem- 
ber 28,  1903. 

The  foregoing  operations  cost  as  follows: 

Dredging  uikUt  cuntraet  with  the  Lydon  &  Drews  Company $3, 589. 91 

Dredging  under  crmtrart  with  Samuel  O.  Dixon 5, 994. 62 

(JOXDITION   OF   WORK   JUNE   30,  19()4. 

This  is  as  reported  in  the  Report  of  the  Chief  of  Engineers  for  1901, 
page  3085,  except  for  the  additional  deterioration  due  to  the  lapse  of 
three  years. 

The  channel  between  the  piei's  has  never  been  dredged  to  its  full 
capacity,  and  this  should  be  done.  The  channel  in  the  river  is  narrow 
and  needs  widening.  The  enlargement  of  the  channel  to  its  full 
capacity  is  made  especially  desirable  because  of  the  increasing  impor- 
tance of  this  harbor. 

WORK    PR0I*08ED  FOR  FISCAL   YEAR   ENDING   JUNE   30,  1905. 

The  approved  project  for  this  harbor,  so  far  as  new  construction  is 
concernea,  is  completed.  The  available  Ymlance  of  $976.66  will  be 
reserved  for  incidental  reimirs. 

ESTIMATE   OF   FUNDS  FOR   FISCAL  YEAR   ENDING   JUNE   30,  1906. 

As  stated,  new  construction  under  the  existing  project  is  completed. 
Dredging  will,  however,  continue  to  be  increasingly  necessary,  at 
large  annual  expense,  until  the  piers  are  carried  at  least  as  far  as  the 
16-foot  contour  of  Lake  Michigan,  and  667  linear  feet  of  pier  is  in 
need  of  additional  filling.  The  following  estimate  for  maintenance  is 
submitted: 

Dre<lging,  refilling  piers,  and  incidental  repairs $20, 000. 00 

Total  amount  appropri&te<l  and  allotteil  to  June  30,  1904 $317, 300. 00 

Miflcellaneons  receipts 2, 137. 47 


319, 437. 47 
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Total  ainonnt  exi)end(Hl  from  Manth,  1K67,  to  June  .10,  1904: 

For  conntniction $187,2:^2.83 

For  maintijiianoe 128,5;«.1H) 

$315,  767. 82 

Balanw 3,(k>9.65 


Efitimatwl  «H)Ht  of  the  work,  1S6<J,  anK-n«l<Ml  in  IWW.  1S72, 18i>2,  and  1898.  297,  (XM).  00 

JA//// //  Mfffft'fHrfif] 

July  1 ,  1903,  balance  unexpended $4, 780. 97 

DeiKiHit,  DecendK»r28,  um 2.a'><i.27 

Amount  allotted  from  ai>proi)riation  for  maintenance  of  river  ami  harlM>r 

improvement,  act  of  Juno  13,  1902 5,000.(K) 

11,8:^7.24 
June  :{0,  HKM,  amount  exp(Mide<l  durinvr  tincal   year,  for  maintenance  of 

improvement 8, 1G7. 59 

July  1,  ItHH,  kilance  unexpende<l 3,6<>9.6o 

July  1 ,  HK)4,  outi4tandin);  liabilitien 78.  79 

July  I.  HHM,  l»alance  available 3,590.86 


July  1 ,  1904,  amount  iM^vennl  by  mu*<miplet4Ml  ccmtractH 2, 614.  20 

Amount  that  can  1h'  profitably  expemUnl  in  UtatA  yiuir  emling  June  30, 
UMMt,  for  maintenanci*  of  impn>vement,  in  a<ldition  to  the  lialani^e  un- 
ex|HMidetl  July  1,  MHM 20,000.00 

SubmitttMl  in  c«)mpliance  with  r(*<|uirementH  of  Humlry  civil  act  of  June 
4,  1897,  and  of  mrtion  7  of  the  river  and  harlK>r  act  of  1899. 


APPUOPRIATION8. 

March  2,1867 $43,000.00     August  5, 1886 $5,000.00 

.1  u  I  v  1 1 ,  1870 1 0,  OiX).  (X)     AugUBt  1 1 , 1 888 1 0, 000. 00 

Miihh  3,  1871 15, OCX). 00     Si»ptemlH»r  19,  IWK) 15, 000. 00 

June  10.  1872 12,000.00     July  13,  1892 10,0(X).00 

March  3,  1873 20,0(M).00     Augunt  18,  18$M 20,000.00 

June  2:^  1874 10,  (XX).  00     June  3, 1896 15, 000. 00 

March  3,  1 875 10, 000. 00     March  3,  1899 45. 0(X).  00 

AujrUHt  14. 1876 10, 000. 00  '  June  6,  1900  (allotmenti*) ...  3, 3(X).  00 

June  18,  1878 12,000.00     June  13,  HH)2 12,000.00 

March  3.  1879 7. 600. 00     June  13,  1902  (allotment) . . .  5, 000. 00 

June  14, 1880 5,000.00     Miscellaneous  reecipta 2, 137. 47 

March  3.  1881 5,000.00  '                                                    

Au>r!U't2.  1882 10,000.00               Total 319,437.47 

Julv5,  1884 7,600.00 


ABKrR.\CT  OF  C-t^TFRAtTH   IN    PORCK. 

Ihfdging, 


("ontraotor:  The  Lvdon  A  Drewn  C'omimnv. 
Date  of  contract:  Man^h  26,  1903. 
Date  of  appro\'al :  Mav  6,  IIKXS. 
Date  of  l)e>?innintf :  May  24,  19a3. 
Date  of  expiration:  ()ctol)er9.  1903. 
Kate:  16}  otMita  \n.*T  cubic  yanl. 

Contractor:  Siuimel  (>.  Dixon. 
Dateof  iHuitract:  March  25,  1904. 
Date  of  appnival:  Aprd  15,  1904. 
Date  of  U'^inning:  May  3,  1*.K>4. 
Date  of  expiration:  S<»ptemlH*r  17,  1904. 
Hate:  17  j  creuta  jwr  cu()io  yanl. 
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COMMERCIAL  STATISTICS    FOR  HOUTH  HAVEN  HARBOR,  MICHIGAN,  CALENDAR  YEAR  ENDING 

DECEMBER   31,   1903. 

[Compiled  from  Htatement  furniHbed  by  the  deputy  collecU>r  «»f  custnmH  at  South  Haven,  Mich.] 


Character  of  vessels. 


Steam 
Sail  ... 


Total. 


Number. 

Tonna^. 

924 
27 

619.934 
1,625 

961 

621,569 

Maximum  draft,  13.6  feet. 


Receipts  and  shipments  by  vessel^  190S. 


Articles  received. 


Lumber,  poHts,  etc 
Unclaflsed  freight . 


Total. 


Tons. 


6.728 
19,237 


26,965 


Articles  shipped. 


Bark 

Fruit 

Unclassed  freight. 


Tons. 


90 
36.282 
14.909 


Total 1    60,681 


Tons. 

Total  freight  carried  in  1902 108, 620 

Total  freight  carried  in  VM^ 76, 646 


Decrease 26, 974 

Note.— In  Annual  Report,  1908,  item  of  lumber  should  be  (),825  tons  and  total  freight  carried  108.620 
tons. 


M    M   4* 

IMPROVEMENT  OF  HARBOR  AT  SAUGATUCK  AND  KALAMA7XX)  RIVER, 

MICHIGAN. 

The  history  of  these  works  is  brought  to  the  beginning  of  the  fiscal 
year  in  the  Report  of  the  Chief  of  Engineers  for  19U3,  pages  1945-11H7. 

OPERATIONS   DURING   FISCAL   YEAR  ENDING   JUNE   30,  19()4. 

The  dredging  in  progress  at  the  beginning  of  the  fiscal  year  under 
the  contract  with  the  Lj^don  &  Drews  Company  was  completed  on 
July  29,  and  resulted  in  providing  a  channel  90  feet  wide  and  12  feet 
deep  at  the  stage  of  zero  of  gauge  across  the  outer  bar  and  30  feet  wide 
and  10  feet  deep  through  the  shoal  reaches  inside.  The  quantity  of 
sand  removed  in  July  was  24,939  cubic  yards,  making  a  total  of  34^441 
cubic  yards  since  tfie  )>eginning  of  operations  in  June,  1903.  The 
price  per  yard  was  16i  cents. 

The  available  depths,  referred  to  zero  of  gauffe,  found  by  soundings 
made  April  20-22,  1904,  were  as  follows:  On  the  bar  in  front  of  the 
entrance,  ().4  feet  on  the  southern  approach  to  the  entrance,  4.2  feet 
on  line  of  south  pier,  and  3.2  feet  fartner  north ;  in  the  channel  between 
the  piers,  10.9  feet  on  a  line  40  feet  from  and  parallel  to  the  south 
pier,  7.5  feet  on  the  first  shoal  al)ove  the  bend,  and  9  feet  on  the  sec- 
ond shoal.  The  stage  of  the  lake  at  the  time  of  soundings  was  —  0.t> 
to  —1  foot.     The  magnitude  of  the  shoaling  on  the  bar  during  the 
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winter  and  early  spring  greatly  exceeded  that  of  previous  years,  while 
the  channel  Iwtween  anaabovo  the  piers  had  maintained  itself  better. 

Dredging  for  the  restoration  of  tne  needed  depth  of  navigjition  wa.s 
begun  on  May  28  under  the  contract  with  Samuel O.  Dixon.  The  lim- 
ited amount  of  the  available  funds  made  it  impossible  to  reopen  the 
channel  through  thcS  outer  bar  (m  the  customary  line  in  prolongation 
of  the  channel  between  the  piers,  and  a  narrow  channel  on  a  course 
following  the  relatively  d(»eper  wat<^r  of  the  s(mthern  approach  to  the 
entrance  was  therefore  planned.  About  860  linear  feet  of  one  cut  18 
feet  deep  on  this  course  had  been  completed  when,  on  June  1,  the 
available  funds  were  increased  by  an  allotment  of  5p5,3()0  from  the 
emergency  appropriation  of  June  13,  11)02.  In  conseauence  of  this  it 
became  |)ossible  to  provide  for  a  wider  and  deep<»r  channel  through 
the  Imr  than  at  first  was  projKJsed,  and  the  work  since  then  has  pro- 
gressed with  the  view  of  producing  a  passage  DO  feet  wide  with  a  result- 
ing depth  of  12  feet  across  the  bar,  and  30  fe(»t  wide  with  a  resulting 
depth  of  10  feet  through  the  interior  shoals,  the  depths  referring  to 
the  stage  of  zero  of  gauge.  At  the  end  of  the  fiscjil  year  one  cut  30 
feet  wide,  13  to  14  feet  deep,  and  1,150  foet  long  had  Ikm'u  comul(»ted 
through  the  bar  and  two  otlier  cuts  of  the  same  width  and  depth  had 
been  l)egun.  The  cut  through  the  first  shoal  al)ove  the  bend,  650  foet 
long,  30  feet  wide,  and  12  feet  deep,  had  In^en  completed.  The  dredged 
material  measured  23,216.7  cubic  yards.  The  price  yH^r  cubic  yard 
was  17i  cents. 

Under  date  of  July  15, 1903,  a  contract  was  entered  into  with  Burk, 
Smith  &  N(»lson  for  the  construction  of  the  two  piers  forming  the  pro- 
tection to  the  entmnce  of  the  proposed  new  channel  from  Kalamazoo 
River  to  I^ke  Michigan,  the  work  to  begin  April  15,  11K>4,  and  to  Iw 
completed  December  31,  19i>4.  Operations  under  this  contnu't  were 
commenced  in  April.  The  two  cribs,  each  loO  by  24  by  16J  feet,  one 
of  which  is  to  be  placed  at  the  end  of  each  pier,  were  built  at  Mus- 
kegon, to  Ih»  towed  to  Saugatuck,  when  the  armngc^ments  for  their 
l)eing  placed  in  |)osition  are  completed.  Three  hundred  and  sixty- 
four  piles,  station  1-flO  to  stiition  12+08,  were  driven  in  the  front  row 
of  the  north  pier,  and  75  piles,  station  ()+77  to  station  H-j-lM),  in  the 
front  row  of  the  south  pier,  and  the  site  of  the  crib  for  the  north 
pierhead  was  ]>artiallv  dredged  to  the  required  depth.  The  site  of  the 
new  entnuice  channel  was  surveyed  in  August  and  Septemlier  and  the 
lines  were  definitely  located  in  January.  Tne  land  required  for  the  con- 
struction of  the  channel  was  deeded  to  the  United  States  free  of  charge 
on  February  15  bv  the  owners  of  the  ground,  Marguerite  Cook  and 
David  C\  C^ook. 

The  foregoing  operations  cost  as  follows: 

DitHijfiiijf,  under  t^ontract  with  the  Lydon  &  Drews  Company $4, 114. 94 

I)re<l>rinjf,  under  <»<>ntra<"t  with  Samuel  ( ).  Dixon 4, 062. 92 

Pier  construction,  under  contract  with  Burk,  Smith  &  Nelson — the 
work  done  has  not  yet  l)een  accepted  by  the  United  States. 

CX)XDIT10N  OF  WOKK  Ji:xE  80,  1904. 

This  remains  its  descril)ed  in  the  Rt^port  of  the  Chief  of  Engineers 
for  11H)0,  page  3^8,  with  the  added  aeterioration  due  to  the  lapse  of 
four  years. 
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With  the  fuuds  now  uvailable  for  the  maintenance  of  the  old 
entrance  it  is  proposed  to  complete  the  dredging  now  in  progress 
iind(»r  the  contract  with  Samuel  O.  Dixon  for  the  temporary  restora- 
tion of  the  needed  depth  of  navigation. 

The  sundry  civil  act  of  Mart^  3,  1903,  appropriated  $100,000  for 
the  Kalamazoo  River  project,  making  the  total  amount  available  for 
that  work  $114,907.11.  On  July  15,  1903,  contract  was  entered  into 
with  Burk,  Smith  &  Nelson  for  the  construction  of  the  two  parallel 
piers  from  the  shore  line  to  the  outer  end  of  the  improvement,  and 
work  under  this  contract  is  now  in  progress.  The  work  is  to  he  com- 
pleted December  31,  1904.  Of  the  remaining  balance,  $24,000  has 
been  allotted  as  part  payment  of  the  new  hydraulic  dredge  and  the 
rest  will  be  reserved  for  contingencies. 

ESTIMATE  OF   FUNDS   FOR  FISCAL  YEAR   ENDING  JUNE  30,  1906. 

As  the  proposed  new  entrance  to  be  created  under  the  Kalamazoo 
River  project  can  not  possibly  become  available  before  the  end  of  the 
calendar  year  1906,  it  will  be  necessary  to  maintain  the  existing  entrance 
in  serviceable  condition  until  that  time,  or  for  two  seasons.  Past 
experience  proves  that  not  less  than  $7,50()  is  required  each  year  for  the 
temporary  restoration  of  an  approximately  satisfactory  cliannel,  and 
the  estimate,  therefore,  is  $15,000  for  this  purpose. 

The  original  estimate  for  the  Kalamazoo  River  project  was  $250,000. 
Of  this,  $1 15,000  has  been  made  available  by  past  appropriations,  leav- 
ing $135,000  still  to  be  appropriated.  As  stated  above,  the  funds  now 
available  are  to  be  appliea  to  the  construction  of  the  projecting  piers, 
and  the  new  entrance  can  not  become  available  for  the  use  of  navigation 
before  the  completion  of  the  entire  project.  The  estimate  presented 
herewith,  therefore,  calls  for  the  entire  amount  remaining  to  be  appro- 
priated, viz,  $135,000. 

The  total  estimate  is,  therefore,  as  follows: 

For  maintenance  of  old  entrance $15, 000 

For  completion  of  Kalamazoo  River  project 135, 000 

Total 150,000 

8AU(JATUCK   HARBOR. 

Total  amount  appropriated  and  allotted  to  June  30,  1904 $202, 239. 00 

Total  amount  expended  from  July,  186S,  to  June  ^,  1904: 

For  construction $90,231.99 

For  maintenance 103,022.13 

193,254.12 

Balance 8, 984. 88 

Estimateil  cost  of  existing  project,  1867,  modified  1869,  1870,  1875,  1882, 
and  1892 175,699.46 
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Money  statement. 

July  1,  190:^,  balance  unexpende<l $10,193.07 

Amount  ullott*^  from  appropriation  for  niaintt>nanci^  of  river  and  harbor 
improvement,  actof  June  13,  IWi 5,;^X).(X) 

15.493.07 
June  *M),  liHH,  amount  expt^ndeil  during  fiHcal  year,  for  maintenance  of 

improvement 0,  i508. 19 

July  1,  IJHH,  l>ahuiee  unex|K»ndt»d 8, 984. 88 

July  1,  1904,  outHtanding  liabilitien 1 10.  45 

July  1,  1904,  balance  a\'ailable 8,874.43 


July  1,  1904,  amount  covered  by  uncompleted  contra<'t« 8, 1()8. 80 


Amount  that  can  he  profitably  expended  in  fiscal  yi'ar  ending;  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
exi)ende<l  July  1,  1904 15,000.00 

8ubmitt4Ml  in  compliance  with  requirements  of  Hundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


KALAMAZOO   RIVER. 


Total  amount  appn^priatinl  and  allotttnl  to  June  :W,  1904 $115, 000. 00 

Total  amount  ex|H»nde<l  to  June  30,  1904,  for  conxtnK'tion 1, 751. 95 

lUilamv 113,248.05 


E8timat<il  ccwt  of  t'xiKtinvr  projtnrt,  appn>veil  June  3,  1896,  as  amendi'<l 
May  31.  1900 250,000.00 

Money  Mtatement, 

July  1,  1««,  Ixalamv  unexp«'nde«l $114,848.08 

June  li),  HHM,  amount  *'xiH'nde<l  during  finnd  year,  forwi>rkHof  improvi*- 
ment '. 1,«U)0.03 


Julv  1,  1904,  Imlamv  unex|H-ndiHl 113,248.05 

July  1,  UKM,  outi*Uindinj;  liabilitit*** KM.  06 


July  1,  19«H,  Iwlamv  available 1 13, 083. 99 


July  1 ,  amount  covere<l  by  uncomplete<l  contra^ti* 82, 602. 61 


.\ mount  ( estimatecl )  nH]uire<l  for  comnletion  of  exinting  pn^ject 135,  (XX).  00 

.\ mount  that  cim  1h'  profitably  (>xpenM(Ml  in  fim^al  year  emling  June  *M), 
DHXi,  for  workH  of  improvement^  in  aildition  to  the  balanci^  unex|>ende<l 

July  1,  19<M i:i5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  actof  June  4, 
1897. 


APPROPRIATIONS  P«>R  IMPRCWINO  HArUATrCK  IIAR0OR  AND  KALAMAZ4>0  RIVKR,  MICHIGAN. 


!),.♦,.  Baujratufk 

*^"*  •  HHrtK)r. 

July2'>.1M^(a11ntinont) r23.900 

April  10,  iN;y  i Hllotmi'iit ) ■  0, UW  ' , 

Julv  n.l.HTo I  10,000  ■ 

Mun-h  :i.  1M71 '.  10,000  ' 

Juno  10. 1>7J !  16,000 

Murih  :i.  1M71J 

Juiif  ii.  1H74 

Miinh  3.  Ih;.'* 


KalHmazfM) 
River. 


10,000 
10,000 
10.000 
AU|ru»tU,l»70 1  8,000 


Total. 


9-23.900 
0.089 
10.000 
10.000 
15.000 
10.000 
10.000 
10.000 
3,000 
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An'RurillATlnNS   F'nR    IMPKoVINc;    s.vriiATrCK     HAHKnK   ANT)    KALAMAZTN)    KIVEK,    MIC'III- 

<;AN — rniltilUKMl. 


,,  t,  SuiitTiiinck       Kaluiiiii/«Mt       t  •  .1 

^'^'^'-  H.VrU.r.  Rivtr.  T"*"'' 


.riin»-lM''7h Sl'.-'OU    ?•-»..'.<■> 

Miin-h :;,  1^7'.« -VlNW    .'».U»i> 

.Iiiij"  ll.i"'^! ■'■•.iM»   ri.fin) 

Manrli ;:.  KM ri,(>«>.i  .'»,mrf« 

AiiKUst'_M.s*»j \inn)     K.um 

July .'».  ls«l l.miu   ijHit 

Auk"i^t 'i,  i>^. H.om)   s.u^ 

Au>,'n-t  1  !.]'»>- r»,wiii   ri.uiw 

Jiilvi:'.. I^^'.'J f».oiio   \iVD 

AUkMi-tlf.  l-'-.M I'J.IKX)    U.iVO 

Jlllu.-3.lsW lO.iXM)  S-'>.UW»  lo.tHW 

Muri"h:i.lsw 7.UJ«»  lO.iMi  IT.w^ 

JiiiH-r,.  l«««Miill..niii:it>. 7,.'»00    7..VK> 

Jilln:i:<.lWrj iri.CiOO    I'y.UMi 

JuiM- l:;.  I'-HiJ ':illi>liii«Mt o.:*4X;    :\'M*} 

M a r^- h  :t,  1 '.«.»:: lix»,0liu  100.  iMA) 


Total -Jirj. -iay  ]]'u(*n)         »I7.  .TJ** 


I 


AHSTKArr  OF   roNrUA<T.S   IN    FOUl'E. 
I*i*  r  rnni<t ruction. 


Coiitrartnr:  Biirk.  Sinitli  iV  Nrlsoii. 

Djitr  of  cinitrart:  Julv  ir>,  lun:;. 

Ihito  of  jiiiproval:  An;ra«t  .'Jl,  llKKi. 

Dati*  of  iM'^iiiniii;::  Not  lati-r  tluiii  A]»ril  1.'),  1904. 

Dati- of  <*xpiration:  IhTfUilHT  .'Jl.  VM)4. 


Drtdgimj, 

Contra(?tor:  TlieLvdon  <&  Drews  C'oini>anv. 
Diite  of  irontract:  Manli  2(>,  VM\. 
I>atr  of  approval:  Mav  (>.  HMW. 
I)at.M»f  Ix-ginniiiK:  May  LM,  1!H)3. 
I)ati<  of  i'xj>iration:  (.>('tr>]H*r  S),  liK)3. 
Rjite:  Hij  cents  p<T  vwhw  yard. 

Contractor:  Samuel  ().  Dixoii. 
Date  of  contract:  ^lanh  L'5,  UKM. 
Date  of  appn>val:  A]iril  1'),  MKVi. 
Date  of  Ite^inning:  May  X,  IfKH. 
Date  of  expiration:  Septeni))er  17,  1904. 
Rate:  17}  cents  per  cuoie  yanl. 


COMMBRCTIAL  HTATI8TIC1B  FOR  MArOATTCK    II ARBOR,    MICniGAN,   CALENDAR    YEAR   RNPINti 

DHCKMRER  31,  1903. 

[Compiled  from  statement  furnhhcd  by  Mcsbth.  Grlflln  &.  Ilonry.  <>'  SauKiUiick.  Mich.] 


CluuBcter  of  veNwl.  '  N iimbcr.    T<  >ii nafro. 


'i&  I  1.024 


912,  91.936 
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21)89 


Receipt*  ami  shipments  htj  vcMeh^  J9(Ki. 


Articles  received. 


ArticlCR  Hhlppo<l. 


Cedar  pofltn 

Coftl 

Lath 

Lime 

Llvo  fltock 

Lumber 

Hhlngleii 

W(K)d 

Merchandise,  mUx^llaiieoiu 


ApplCH 

I  Frtiit,  mifu-oIlHiuMiui 

Fish 

Household  f^ycHls 

Live  Htock 

PotatooM 

Poultr>' 


Timn. 


l.SiX) 

(> 


Total 


Total 


4. 9X\ 


Toil' 


Total  freight  carried  in  1908 lJ.:»vl 

Total  freight  carrie<l  In  1902 1 1 .  M3 


Increase. 


748 


M  M  5. 


IMPROVEMENT  OF  HARBOR  AT  HOLLAND  (BLACK  LAKE),  MICHKiAN. 

The  history  of  this  work  in  brought  to  the  close  of  th(»  hist  fiscal 
year  in  the  Report  of  the  Chief  of  Engineers  for  1})(>3,  jwges  lt>4S-lJ)6(>. 

OrERATIONS   I)URIN()    KlflCAL   YKAR   ENDING   JUNE   30,    1904. 

Operations  under  the  contract  with  Rolx»rt  I^ve  &  Co.  for  (1)  repair- 
ing the  north  pier  l)etween  stations  0  and  2+55;  {2)  reiwiiring  the  north 
tier  l)etween  stations  12+t>4  and  17+98;  (3)  n»i>airing  the  south  pier 
ptween  stations  0+05  W.  and  2+02,  and  (4)  repairing  the  south  pier 
l)etween  stations  11+74  and  h)+86  were  l>egun  on  Jury  7.  The  work 
on  sections  1  and  3  was  coinplet^l  in  XoveinluM*,  and  consisted  in  cut- 
ting down  the  tiin})er  work  to  the  level  of  zero  of  gauge,  building  a 
new  su|x»rstructure  6  feet  high,  filling  the  sjMice  })(»tween  the  project- 
ing horns  al>ove  water  at  the  outer  end  with  a  solid  timln^r  structure, 
replacing  the  old  stone  filling  and  nutting  on  a  new  deck.  ()i)enitions 
on  sections  2  and  4  were  suspendea  during  the  winter,  and  were  finally 
completed  in  April.  The  work  done  on  section  2,  north  pier,  station 
12+tV4  to  station  17+98,  was  as  follows:  The  old  structure  was  cut 
down  to  grade:  the  sulwtructure  of  the  rear  wall  l)etween  stations 
12+64.6  and  13+09.6,  and  at  stations  14+17.6,  14+35.5,  and 
16+88.5  was  strenfj^hened  with  piles  and  screw  Iwlts  and  otherwise 
repaired  where  required,  the  old  piles  in  the  front  wall  l)etween  stations 
16+28  and  17+98  and  in  the  rear  wall  between  stations  14+S5.*)  and 
17+98  were  capped  with  a  12  by  12  inch  timber,  the  guide  tiniluM-  was 
secured  and  622  compound  sheet  piles  were  driven  and  secured  by 
upper  and  lower  binders  from  station  12+fi5  to  station  17+1»8.  The 
work  ims  protected  in  front  by  89  round  piles  and  an  oak  wale,  and 
the  front  and  rear  walls  were  tied  together  by  67  tie-rods.  The  i)ier 
was  provided  with  a  new  superstructure  4  feet  high  in  the  front  wall 
aod  §  feet  high  in  the  rear  wall,  and  a  plank  walk  was  put  in  phice  on 
top.  Between  stations  14+19  and  14+34  an  opening  was  provided 
in  the  superstructure  for  the  convenience  of  the Xife-Saving  Si^rvice. 
In  section  4,  south  pier,  station  11+74  to  station  16+85.9,  the  work 
POnristfK^  in  driving  a  wall  of  compound  sheet  piles  and  round  piles  on 
4i0  ohannel  side  oi  the  structure  and  at  the  oast  end,  secured  by  guide 
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WORK   PROPOSED   FOR   FISCAL  YEAR   ENDING   JUNE   30,   1905. 

The  dredging  now  in  progress  under  the  contract  with  Samuel  O. 
Dixon  will  be  completed  at  an  estimated  total  cost  of  about  ♦7,0<X). 
Twenty  thousand  dollars  has  been  allotted  as  part  payment  of  the 
hydraulic  dredge,  and  $1,000  is  reserved  as  part  payment  of  an  inspec- 
tion steamer.  Tne  remainder  of  the  available  funds  will  be  reserved 
for  additional  dredging,  incidental  repairs,  and  contingencies. 

ESTIMATE   OF  FUNDS   FOR   FISCAL  TEAR  ENDING  JUNE  30,  1906. 

The  piers  at  this  harbor  have  not  been  extended  since  1880,  and  in 
the  meantime  the  shore  line  on  both  sides  have  advanced,  and  the  lake 
l)ottom  in  the  neighborhood  of  the  entrance  has  shoaled  so  that  the 
natural  dei)th  is  Imt  7  to  S  feet.  The  present  approved  pn)ject  calls 
for  a  li\-fdot  channel,  which  ib  urgently  needed  by  the  naviration 
inten»sts.  To  provide  this  channel  the  approved  project  provioes  for 
extending  the  north  pier  8(X)  feet  and  the  south  pier  Too  feet.  The 
estimate  makes  provision  for  one-half  of  this  pier  extension,  or  4(X) 
feet  for  each  pier,  which  can  be  advantapeousl v  built  in  one  season. 
The  pieiN  now  l>eing  in  serviceable  condition,  it  fs  practicable  to  dredge 
the  channel  to  its  projected  capacity.  This  will  require  the  removal  of 
alx>ut  65  J  MM)  cubic  yards  of  material,  at  an  estimated  cost  of  Jill, 000. 
The  estimate  for  inaintenance  is  ♦5,000  for  dredging  during  another 
season  and  Ji5,000  for  incidental  reimirs. 

The  total  estimate  is  therefore  as  follows: 

For  new  conintruction  ami  dredging: 

rtOOfi'et  crihwork,  at$9() $54,000.00 

L>(K)  fe<»t  oribwork,  at  $120 24,(XH).00 

Dreilging  cliannel  to  full  capacitv 11, 000. 00 

$89, 000.  <¥) 

Add  10  |H»r  t*ent  for  oontingenciem 8,  tKK).  00 

.,  .   .  97, 900.  (X) 

For  nittintonanct*:  . ,  c^w .  'v 

nnnlyri  ng $5,  (WO.  00 

Incidental  reiwirp 5,  (KK).  00 

10, 000. 00 


Total 107,900.00 


Total  amount  appropriateil  and  allotted  to  Jane  30,  1904 419, 815. 31 

MiM*(*llaneouH  receipte 1, 100. 00 

420,415.31 
Lean  amount  currieil  to  mirplua  fund 1.19 


Total  amount  expende<l  from  August,  1852,  to 
Man-h  3,  1899: 

For  mnist ruction $176,619.80 

For  maintenani*e 127, 597. 50 

$304, 217. 30 

Total  amount  expended  to  June  30,  1904,  on 
pnjtTt  approved  March  3,  1899: 

For  a>nfltruction 34, 457. 10 

For  maintenance 43, 613. 49 

78,070.59 


420, 414. 12 


382, 287. 89 


Balam-e ;iH,  12(>.23 


Estimated  co^t  of  existing  project  approved  March  3,  1899 240, 000. 00 
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Money  Htateit^ent, 

July  1,  1903,  balance  unexponded $67,414.99 

June  iio,  1904,  amount  expended  durinj?  fiscal  year,  for  maintenance  of 

improvement 29, 288.  76 

July  1,  1904,  balance  unexix'nde<l 38,128.23 

July  1,  1904,  outstanding  liabilities 12. 07 

July  1,  1904,  balance  available 38,114.16 

July  1,  1904,  amount  covered  by  uncomplete<l  contracts 6, 900. 65 

Amount  (estimated)  required  for  completion  of  existinj;  project 129, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmjr 
June  30,  1906,  in  addition  to  the  balance  unexpended 
July  1,  1904: 

For  works  of  improvement $97, 900. 00 

For  maintenance  of  improvement 10, 000. 00 


Subniitte<l  in  compliance  with  re(iuirement«  of  sundrv  civil  act  of  June 
4,  1897,  and  section  7  of  the  river  and  harbor  act  of  1899. 


107, 900. 00 


APPROPRIATIONS. 

Black  Lake:  '  Blac^t  Lake — Continued. 

August  30, 1852 $8,000.00  August  11, 1888 $5,000.00 

June  23, 1866 55,615.31  i  September  19, 1890 10,000.00 

March  2, 1867 61,000.00  Holland: 

July  11, 1870 10,000.00  July  13, 1892 5,000.00 

March3,1871 10,000.00  August  18, 1894 15,000.00 

June  10,1872 10,000.00  June  3, 1896 10,000.00 

March3,1873 12,000.00  March3,1899 37,500.00 

June  23, 1874 15, 000. 00  Jilne  6, 1900  (allotments) .     4,  200. 00 

March  3,1875 15,000.00  June  13, 1902 73,000.00 

August '14, 1876 15, (XX). 00  Miscellaneous  receipts  ...     1,100.00 

June  18, 1878 10,000.00  

March3,1879 6,000.00  '  Total 420,415.31 

June  14, 1880 6,000.00  Amount   carried    to    surplus 

March3,l881 6,000.00         fund 1.19 

August2,1882 10,000.00 

Julv5,  1884 15,000.00 

August  5, 1886.. •. 5,000.00 


420, 414. 12 


AB8TR.\CT  OF  CO.VTRACTS   IN    FORCE. 

Dredging, 

Contractor:  The  Lvdon  <fe  Drews  Company. 
Dat<»  of  contract:  March  26,  1903. 
Date  of  approval :  May  6,  1903. 
Date  of  beginning:  May  24,  1903. 
Date  of  expiration:  October  9,  1903. 
Rate:  16A  cents  per  cubic  yard. 

Repair  of  piers. 

Contractor:  Robert  Love  &  Co. 

Date  of  contract:  May  18,  1903. 

Date  of  approval:  June  1,  1903. 

Date  of  beginning:  July  1,  1903. 

Date  of  expiration:  May  1,  1904. 

Rate«:  Cutting  down  and  removing  old  work,  $3  per  linear  foot;  white-oak  piles, 
33  cents  per  linear  foot;  white-oak  timber,  S45  per  M  feet  B.  M.;  white-pine,  long- 
leaf  yellow-pine,  or  Douglas  fir  timber,  $33  per  M  feet  B.  M.;  white-pine,  long-leaf 
vellow-pine,  or  Douglas  lir  plank  for  sheet  piles,  $42  per  M  feet  B.  M.;  white-pine  or 
long-leaf  yellow-pine  planks  for  decking,  $^^0  per  M  feet  B.  M.;  driftbolta,  screw 
bolts,  carriage  bolts,  tie-rods,  and  spikes,  3}  cents  per  pound. 
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Dredging, 


Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  March  25,  1904. 
Date  of  appn>val:  April  15,  1904. 
Dat*»  of  iK'^zinnin^:  May  3,  1904. 
Date  iA  expiration:  Septeinl)er  17,  1904. 
Rate:  17}  cents  per  cubic  yard. 


CX>M.MER(*IAL    HTATI8TIOS   HOLLAND    (BLACK    LAKE)    OARBOK,  MICHIUAN,  CALENDAR   YEAR 

ENDIN(t    DECEMBER  31,   1903. 

[Compiled  from  Htatomcnt  funiij«hed  by  (f ralmm  &  Morton  Line,  of  Holland,  Mich.] 

Steam  veeeela: 

Nu!nbi»r 678 

Tonnage 769,586 

Maximum  draft,  feet 14 

Receipts  and  shipmnUs  by  vessel,  19()S. 


ArticUfi  ret^elved. 


Fell  roofln^ 

Flour 

Hidf« 

lieather 

Live  HtiK'k 

LumlHT 

MrrchandJ^*'.  iiii«<oi'llHiu*ou8 

Soap 

Hugar 

ToUl 


ToiiH. 


49 

98 
17 

r>,  ld4i 

r>3 


ti.fi-23 


Articles  nhippcd. 


Tonii. 


Fnilt '2,227 

Furniture 706 

Hidcfl 44 

Leather 601 

Live  Btock 9 

MerchandiM*.  mlHcellaneouH 4, 068 

IN>tatoefl ,  142 

Sugar 590 

Vinegar 1,420 

ToUl 9,807 


M  M6. 


IMPROVEMENT  OF  (iRAND  HAVEN  HARBOR,  MICHIGAN. 

The  history  of  this  work  is  brought  to  the  close  of  the  last  fiscal  year 
in  the  Re|K)rt  of  the  Chief  of  Engineers  for  19<>3,  pages  1962-1954. 

orKRATIONH    DURINO    FISC'AL   VEAU   ENDING   JUNE   80,    1904. 

The  reimirs  of  the  north  nier  between  stations  O  and  0+09  E., 
which  were  commenced  in  March,  1908,  under  the  conti^act  with 
Rolwrt  Millen  &,  Co.,  were  completed  on  July  25.  The  work  con- 
sisted in  removing  the  old  timber  work  alwve  the  level  of  zero  of 
gauge,  repairing  the  substructure  where  required,  building  a  new 
su|i<Tstructure  0  feet  high;  replacing  the  old  stone  tilling  and  putting 
on  a  new  deck. 

As  stati'd  in  the  last  annual  re|X)rt,  the  filling  in  the  south  revetment 
had  settled  considerably,  and  the  river  Iwttom  along  the  face  of  this 
work  had  lM»en  erotled  to  such  a  depth  that  the  .structure  was  in  need 
of  heavy  riprapping  for  its  sup^x>rt  and  safety.  The  necessity  of  pro- 
tecting this  .structure  in  the  indicated  manner  caused  an  informal  con- 
tract to  Iw  entered  into  with  lx*atheni  &  Smith  Towing  and  Wrecking 
Company  for  furnishing  750  cords  stone,  the  major  part  of  which  to 


KNti  1904- 


iss 
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be  applied  for  riprapping  the  channel  face  of  the  south  revetment 
between  stations  35  and  45,  and  a  small  quantity  to  be  used  for  refilling 
the  pier  in  a  few  places  where  breaks  in  the  front  wall  had  been 
repaired.  The  work  was  to  be  begun  KSeptember  1 5  and  to  be  completed 
October  15,  but  only  two  loads  with  a  total  of  about  480  cords  were 
received  before  the  close  of  the  season,  of  which  413  cords  were  used 
to  riprap  the  revetment  between  stations  45  and  38+75,  and  the 
remamder  for  refilling  the  pier.  The  contract  will  be  completed  in 
1904. 

A  break  in  the  filling  of  the  north  pier  between  stations  7+*63  and 
8+11,  at  shore  line,  caused  by  the  storm  of  November  12,  which  per- 
mitted large  quantities  of  sand  to  be  swept  through  the  pier  into  the 
channel,  was  closed  with  timber  aprons  behind  the  piles  of  the  front 
wall  and  with  brush  and  stone  filling,  the  brush  being  cut  bj  day 
labor,  and  the  22i  cords  stone  used  being  borrowed  from  the  filling  of 
the  north  pier  between  stations  15+50  and  20+50. 

The  flood  in  Grand  River  at  the  end  of  March  caused  great  damage 
to  both  piers,  and  serious  shoaling  of  the  channel  at  the  entrance  and 
immediately  outside.  Complaints  by  the  vessel  interests  on  account 
of  the  shoaling  were  received  early  in  April  and  an  examination  made 
April  6-8  showed  an  available  depth  of  10.8  feet,  referred  to  zero  of 
gauge,  in  the  channel  at  the  outer  end  of  the  piers,  and  the  20-foot 
curve  in  the  lake  at  distances  of  1,100  to  1,700  feet  outside  of  the  piers, 
with  16.5  feet  on  the  line  of  the  south  pier,  12.4  feet  on  the  shoalest 
point  of  the  bar,  and  14  feet  on  the  line  of  the  north  pier.  Stage  of 
the  lake  at  time  of  soundings  was  —0.8  to  —1  foot.  The  necessity  of 
relief  at  the  earliest  practicable  moment  being  apparent,  and  the  small 
amount  of  the  available  funds  being  insufficient  for  this  purpose,  an 
allotment  of  $10,000  from  the  emergency  appropriation  of  June  13, 
1902,  was  obtained  upon  the  recommendation  of  this  office,  and  a  con- 
tract was  entered  into  with  the  Chicago  and  Great  Lakes  Dredge  and 
Dock  Company  for  deepening  and  widening  the  channel  across  tlie  bar 
and  inside.  In  the  meanwhfle  an  examination  was  made  April  30  to 
May  2,  at  which  time  the  available  depth  between  the  end  of  the  piers 
was  found  to  be  17.6  feet,  that  out^ioe  on  the  line  of  the  south  pier 
15.9  feet,  on  the  shoalest  point  of  the  bar  in  front  of  the  entrance  12.8 
feet,  and  on  the  line  of  the  north  pier  14.5  feet,  the  depths  being 
referred  to  zero  of  gauge.  On  May  31  an  additional  allotment  oi 
$20,000  was  made  available  from  tne  emergency  appropriation  of 
April  28,  1904,  for  work  at  Grand  Haven,  and  tlie  total  amount  of 
dredging  to  be  done  was  increased  to  100,000  cubic  yards.  The  con- 
tractors began  operations  on  May  13,  and  at  the  end  of  the  fiscal  year 
the  southern  approach  to  the  entrance  had  been  dredged  for  a  width 
of  225  feet,  the  seven  cuts  varving  in  length  from  655  to  1,540  feet, 
and  in  addition  two  cuts,  1,735  feet  and  790  feet  long,  respectively,  had 
been  made  inside.  The  depth  of  the  cuts  was  20  feet  oelow  zero  of 
^uge,  and  the  resulting  depth  of  the  channel  over  the  areas  dredged 
IS  18  feet.  The  dredged  material  measured  76,577  cubic  yards,  and 
the  price  per  cubic  yard  was  16.9  cents. 

Numerous  repairs  to  breaks  in  the  existing  works  were  made  by 
purchased  material  and  hired  labor,  as  follows: 

1.  South  pier,  station  45+34.5  to  station  46+63,  damaged  b}'  the 
steamer  Ilackley  of  the  Barry  Line  on  October  19, 1902.     The  owners 
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of  tho  steamer  settled  for  the  damage  through  the  United  States 
district  attorney. 

2.  South  pier,  station  2+68.2  to  station  2+74.4  E.,  damaged  by  the 
steamer  Frontenai\  temporarilv  running  in  connection  with  tne  Crosby 
Transportation  Company,  on  ()cto})er  18,  11M)2. 

3.  An  old  break  in  the  front  wall  of  the  substructure  of  the  south 
pier  J>etween  stations  3+87.8  and  4+01.7  W. 

4.  South  pier,  near  station  S+9i>,  damaged  by  the  car  ferry  Grand 
llarvn  of  the  Crosby  Line  on  ()ctol)er  22,  1903. 

5.  North  pier,  station  21+20.5  to  station  21+84.5,  damaged  by  the 
steamer  Naomi  of  the  Crosbv  Line  on  Deceml>or  1,  11HJ3. 

6.  South  pier,  station  89+92.9  to  station  40+40,  damaged  by  the 
car  ferry  Grand  Haven  of  the  Crosby  Line  on  February  7,  1?K>4. 

The  repairs  consisted  in  removing  the  broken  timbiM\sand  replacing 
them  by  new  ones.  The  cost  of  the  repairs,  except  wlu»re  made  by  the 
owner.s  has  been  or  is  to  be  collected  from  the  owners  of  the  steamers, 
as  far  as  they  are  ascertained,  through  the  United  States  district 
attorney. 

A  temporary  dam  of  sand-tilled  sacks  was  built  behind  the  north 
revetment  at  station  23,  connecting  the  structure  with  tho  shore,  during 
the  flood  in  Grand  River,  to  prevent  further  erosion  of  the  bank  and 
damage  to  the  revetment. 

Tht»  foregoing  operations  cost  as  follows: 

Repair  of  north  pier,  under  contract  with  Robert  Millen  &  Co $2, 214. 42 

Ht>(illing  and  riprapping  south  revetment  under  informal  contract  with 

I^^athem  h  Smith  Towing  and  Wrecking  Company 3, 025. 52 

Minor  repairH  of  piera,  etc.,  by  purchafied  material  and  hired  lalmr 2, 397. 17 

Dnnlging,  under  contract  with  Chicago  and  Great  Lakes  Dredge  and  Dock 

Company 12,941.51 

CONDITION    OF   WORK,  JUNE   80,  1904. 

The  piers  and  I'evetments  are  in  good  or  fair  condition,  excep*:  as 
follows: 

During  the  flood  in  Grand  River  at  the  end  of  March  and  beginning 
of  April  the  tilling  in  the  south  revetment  Iwtween  stations  30  and 
4«)-f-H8  was  partly  washed  out  or  settled  greatly,  and  the  work  Iwtween 
.stations  H2+50  and  36+50  was  practically  destroyed,  the  river  l)ottoni 
in  front  of  the  work  being  eroded  to  adepth  of  40  feet  and  more. 
Many  piles  lost  their  hold  in  the  ground  altogether,  the  structure  canted 
forward  into  the  channel  to  an  extent  of  12  feet,  and  it  would  have 
been  swei)t  away  but  for  the  prompt  intervention  of  the  assistant  in 
charge  of  work  at  the  harbor,  who  held  it  in  place  by  a  series  of  rope 
and  chain  anchoring  attachments.  It  was  hoped  at  the  time  that  tne 
revetment  could  be  pulled  Iwck  approximatiMy  into  its  old  i^)sition 
and  then  secured  bv  a  heavy  riprap  in  front,  but  an  att<»mpt  made  in 
this  din»ction  provecl  a  failure,  and  nothing  remains  to  Ik*  done  except 
to  cntirelv  ivmove  the  existing  work  lu^tween  stations  32+50  and 
3r»+.V>  an(l  to  rebuild  it.  The  remainder  of  the  revetment  between  sta- 
tions 30  and  4<>+63  requires  new  filling,  and  the  entire  length  l>etween 
these  stations,  as  far  as  this  has  not  already  l)een  done,  must  be  pro- 
tected on  the  channel  side  by  a  heavy  riprap.  At  the  same  time  the 
current  attacked  with  great  force  the  inner  end  of  the  north  revet- 
ment, 50  feet  of  which  was  washed  away  entirely,  and  80  feet  more  was 
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undermined  and  is  practically  ruined.  Fifteen  hundred  and  twenty- 
three  linear  feet  of  tne  north  revetment,  of  which  the  above  is  a  part, 
is  17  to  19  years  old  above  water,  and  will  soon  require  a  new  super- 
structure, while  the  filling  in  it  and  in  the  adjacent  stretches  of  604 
feet  has  badly  settled  and  requires  partial  renewal.  The  superstruc- 
ture of  1,107  linear  feet  of  the  south  pier,  station  7+05  E.  to  station 
4+02  W.  is  20  to  22  years  old,  and  the  time  has  come  to  provide  for 
rebuilding  it.  Two  hundred  and  four  feet  more  is  18  to  19  years  old. 
The  filling  in  the  pile  work  from  station  4  to  station  30  is  very  low  and 
needs  renewal. 

The  following  cases  of  damage  to  piers  and  revetments  by  colliding 
vessels  have  occurred  during  the  fiscal  year: 

1.  On  October  8  the  steamer  Alice  Stafford  of  the  Barry  Line 
broke  the  top  course,  front  wall,  of  the  south  pier  between  stations 
45+68.1  and  45+82.1. 

2.  On  October  22  the  car  ferry  Grand  Haven  of  the  Crosby  Trans- 
portation Company  ran  into  the  south  pier  at  station  8+99,  breaking 
a  cross-tie. 

3.  On  December  1  the  steamer  Naomi  of  the  Crosby  Line  ran  into 
the  north  pier  and  broke  the  timbers  in  both  side  walls  of  the  super- 
structure between  station  21+20.5  and  station  21+84.5. 

4.  On  February  7  the  car  ferry  Grand  Haven  broke  or  damaged  the 
two  top  courses  of  the  south  pier  between  stations  39+92.9  and  40+40, 
and  an  iron  tie-rod. 

The  repaire  of  the  above  breaks  have  been  made  either  by  the  own- 
ers of  the  steamers  or  by  the  United  States.  The  following  cases  of 
damage  still  remain  unrepaired: 

5.  \a)  On  March  26  the  car  ferry  Grand  Haven ^  going  out,  ran  into 
the  south  pier  near  station  42,  breaking  several  tinioers  of  the  super- 
structure. 

(})  At  the  same  time  she  struck  the  north  pier  at  several  places 
where  the  damage  consisted  in  displacing  some  timbers  and  in  chop- 
ping away  some  deck  planks  by  the  crew. 

{c)  The  steamer  then  backed  into  the  south  pier  and  broke  five 
courses  of  the  superstructure  between  stations  3+50  and  4  W.,  and 
also  the  decking. 

6.  On  March  31,  the  car  ferrj'  Grand  Haven^  entering  the  harbor, 
ran  into  the  south  pier  between  stations  23+74  and  24+42,  breaking 
the  entire  superstructure  and  pushing  it  off  the  piles. 

7.  On  April  5  the  car  ferry  Grand  Haven  struck  the  outer  end  of 
the  north  pier  on  the  southwest  corner,  breaking  the  guard  timbers 
and  knocking  off  the  horns  of  the  front  wall  in  the  upper  seven 
courses. 

8.  On  April  8  the  steamer  ^^//iw/^,  of  the  Goodrich  Line,  entering, 
struck  the  south  pier  and  destroyed  the  front  wall  for  a  depth  of  14 
courses  between  stations  (5  +  89  and  7+23,  Ixjsides  breaking  a  number 
of  cross-ties,  the  top  course  of  the  rear  wall  between  stations  7+11 
and  7+24,  and  half  the  deck  between  stations  6+92  and  7+27.6.  A 
large jpart  of  the  stone  filling  dropped  into  the  channel. 

9.  On  June  5  the  steamer  Haehhy^  of  the  Barry  Line,  going  out  in 
a  dense  fog,  damaged  the  north  pier  Iwtween  stations  6+25  and  6+60. 
The  front  wall  between  stations  6+36  and  6+56  was  entirely  torn  out 
to  below  the  water  surface;  many  cross-ties  and  the  decking  were 
broken,  and  the  stone  tilling  dropped  out 
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The  condition  of  the  channel  of  navigation  is  as  described  under  the 
head  of  operations. 

WORK    PROPOSKD   FOR   FISCAL  YEAR   ENDINO   JUNE  30,  1905. 

The  dredging  under  contract  with  the  Chicago  and  Great  Lakes 
Dredge  and  Dock  Company  will  l)e  continued  until  the  total  (quantity 
removed  amounts  to  100,000  cubic  yards.  Ijcathcm  &  Smith  will 
complete  their  contract  for  furnishing  stone  for  riprapping  part  of 
the  south  revetment.  The  breaks  in  the  piers  caused  by  colliding 
vessels  will  Im?  repaired.  Of  the  remaining  balance  5Nr,300  will  be 
reserved  for  part  payment  of  an  inspection  steamer  and  the  remainder 
for  reimiring  the  south  revetment  and  for  contingencies.  If  possible, 
the  south  revetment  between  stations  82+50  and  36+50  will  Iw  rebuilt, 
and  the  work  between  stations  30  and  46+08  will  be  refilled  and  pro- 
tected with  stone  riprap  on  the  channel  side,  and  as  the  available  funds 
do  not  suffice  for  this  purpose,  a  special  allotment  of  $20,000  from  the 
emergency  appropriation  of  April  28,  1904,  ha«  been  requested. 

Total  amount  appropriated  and  allotte<l  to  June  30,  1904 $S09,  :i«6. 15 

Miscellaneous  receipts 5, 57<).  92 

S14,943.07 
Total  amount  expended  from  August,  1852,  to  June  30,  1904: 

For  conntruition $642,976.82 

For  maintenance 238, 923. 95 

781, 900.  77 


Balanw 33,042.30 


Estimated  cost  of  work,  1806,  amended  in  1880,  1890,  and  1892 804, 366. 15 

Mojiey  HtateweiU, 

July  1,  19a3,  balance  unexpende<l $18,877.09 

Amount  allotted  from  appropriation  for  mainteuan(*e  of  river  and  harbor 
improvement,  act  of — 

June  13,  1902 $10,000.00 

April  28.  1904 20,000.00 

:«),000.00 


48, 877. 09 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenaniTe  of 

improvement 15,  K\A.  79 


July  1,  1904.  I «Ian«»  unexpended 33,042.30 

July  1,  1904,  outi«tanding  habiliticf* 270. 45 


Julv  1,  19(H,  I lalamv  available 32,771.85 


July  1 ,  1904.  amount  covere<l  by  uncomplete<l  contracts 12, 470.  Ot) 


Amount  ( I'stimated )  requircnl  for  comnletion  of  cxinting  project 34, 375. 00 

Amount  that  vaw  l)e  prc^fitably  exi»en<l(Hi  in  fiscal  year  ending  June  ^U), 
190*i,  in  addition  to  the  Imlamv  uncxpende<l  July  1,  1904: 

For  works  of  improvement $34, 375. 00 

For  maintenance  of  impnnemcnt 46, 970.  (K) 


8ubmittc<l  in  (Nimpliancc  with  rt><|uircment^  of  sunday  civil  act  of  June 
^    4,  1897,  and  of  section  7  of  the  river  and  harbor  act* of  1899. 


Sl,:{45.00 
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The  steel  hull  and  a  cabin  for  the  new  suction  dredge  General 
Ludlov\  which  were  in  course  of  construction  at  the  yard  of  the  con- 
tractor, Thomas  Johnston,  Ferrvsburg,  Mich.,  at  the  beginning  of  the 
fiscal  year,  were  completed  ancf  accepted  May  4,  1904.  Two  Sc'otch 
marine  boilers  and  a  steel  mast  and  boom  were  also  constructed  by 
Contractor  Johnston  for  this  dredge.  The  boilers  were  accepted  on 
April  9  and  the  mast  and  Ijoom  on  April  29.  The  main  pump,  main 
engine,  jet  condenser  and  air  pump,  electric-light  outfit  and  machine- 
shop  tools  were  purchased  under  sc  parate  contracts  from  the  maimers. 
The  jet  pump  and  engines,  hauling  engines,  valve-opening  engine^*, 
machine-shop  engine,  fire  and  feed  pumps  were  made  over  from  old 
machinery  on  hand  and  installed,  together  with  the  new  machinery,  by 
hired  labor  and  the  use  of  the  machine-shop  tools  purchased  for  the 
dredge.  The  Ludhnc  was  completed  and  ready  for  work  on  May  20. 
The  accompanying  plant  was  fitted  out  and  the  fleet  towed  to  County 
House  bar,  where  it  arrived  May  31.  During  the  month  of  June  this 
dredge  completed  a  channel  of  navigable  width  and  a  depth  of  6  feet 
(below  low  water)  through  all  bars  having  less  than  4.5  feet  of  water 
on  them,  between  the  sixteenth  and  twenty-third  miles,  excavating 
50,331  cubic  yards  of  sand  and  clay,  at  a  cost  of  3.C7  cents  per  cubic 
yard.  The  total  amount  dredged  during  this  fiscal  j'^ear  by  both 
dredges  is  121,514  cubic  yards. 

The  contraction  works  built  during  the  year  were  in  continuation 
of  those  of  prior  years.  Eleven  of  the  existing  walls  were  extended 
downstream,  and  eight  entirely  new  walls  were  constructed  in  continu- 
ation of  the  contmction  scheme.  The  operations  of  the  season  em- 
braced that  portion  of  the  river  between  the  second  and  twenty-second 
miles  below  Grand  Kapids  and  consisted  in  building  12,443  linear  feet 
of  new  work.  Frequent  rains  maintained  a  stage  in  the  river  that 
would  not  allow  any  repair  work  to  be  done  and  completely  stopped  con- 
struction work  on  August  28.  The  remaining  material  for  this  work 
was  safely  stored  for  the  winter  vseason,  and  the  last  of  the  plant  was 
laid  up  at  Grand  Haven  on  October  24.  Since  this  work  was  far  in 
advance  of  the  dredging  operations  and  the  high  stage  of  the  river 
previous  to  June  30  prevented  the  resumption  of  repair  work,  nothing 
further  was  done  during  the  fiscal  year. 

The  foregoing  operations  cost  as  follows: 

Dredging? $12,807.81 

Contraction  work 9, 395. 51 

Construction  of  sucrtion  dredgti  dentral  Ludlow 49, 300. 00 

CONDITION   OF  WORK  JUNE   30,  1904. 

This  is  illustrated  on  the  accompanying  maps,  which  show  the  loca- 
tion and  extent  of  all  dredge  cuts  and  tmming  walls  which  have  been 
made  since  the  beginning  of  operations  under  the  present  project,  and 
the  available  channel  depths  reduced  to  the  low-water  stage,  from 
Grand  Rapids*  to  the  moutn  of  Bass  River,  23  miles  below.  Tlie  avail- 
able depth  at  extreme  low  water  between  Ifess  River  and  Grand  Haven 
is  5  feet.  During  the  spring  flood  the  river  reached  the  highest  stage 
ever  recorded,  viz,  2().4  feet  on  the  Grand  Rapids  gauge.  This  is  6.1 
feet  above  the  highest  previous  record.  The  current  at  Grand  Haven 
reached  a  velocity  of  O.O  miles  per  hour.  The  greatest  previous  veloc- 
ity was  3i  miles  per  hour.     The  discharge  at  Grand  Haven  was  found 
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to  be  approximately  77,50()  cubic  feet  per  second.  The  f^reatest  pre- 
vious liigh-water  discharge  was  slightly  more  than  26,000  cubic  feet 
per  second.  The  low-water  discharge  is  approximately  1,<W)0  cubic 
feet  per  second.  In  previous  high-water  stages  there  has  In^en  no  evi- 
dence of  sand  movement.  The  river  carried  a  small  amount  of  silt 
brought  from  ^)lowed  fields,  but  verv  little,  if  any,  sand.  The  deposit 
of  sand  on  the  Imnks  after  last  spring's  flood  varied  in  depth  from  a 
few  inches  to  2  feet.  The  effect  of  the  flood  on  the  channel,  on  the 
whole,  was  rather  InMieficial  than  otherwise. 

WORK    PROPOSED   FOU   FISCAL   YEAR   ENDING   JUNE   80,  1}K)5. 

The  dredging  operations  which  are  now  in  progress  will  be  con- 
tinued through  the  present  season  and  as  nmch  longer  as  the  available 
funds  will  ptM-mit.  Only  such  repairs  to  contraction  w^orks  will  be 
made  as  are  absolutely  necessary  to  save  the  existing  works  and  pro- 
tect the  spoil  banks.     No  new  works  will  be  built. 

ESTIMATE  OF   FUNDS   FOR   FIS<^AL  YEAR   ENDIN(J   JUNE   30,  1906. 


The  annual  expenditure  of  small  appropriations  on  this  project  is 
of  doubtful  expediency.  Such  a  course  will  prolong  the  work  far 
l)oyond  the  time  contemplated  in  the  original  estimate  of  cost;  will,  on 
account  of  the  cast  of  maintenance,  gi'eatly  increase  the  amount  neces- 
sary to  complete  the  work,  and,  moreover,  render  the  jX)ssibility  of 
an  ultimate  completion  of  the  projei^t  problematical.  It  is  therefore 
thought  that  nothing  less  than  $20i),000  should  l)e  pro\nded  for  the 
continuance  of  this  work. 

Tdtal  amount  appropriati"*!  to  June  'M\  1904 $325, 000. 00 

Total  amount  exiHjndetl  on  pn*viou8  pn>J4H.'t  from  March,  18S1,  to  June, 

181H5 50,000.00 


275, 000. 00 
Total  amount  ex|H'mle<i  on  pre>H»nt  pn>je<*t,  approve<l  June,  3,  1896: 

For  eonrtruetion $224,384.88 

For  mainWnanw 11, 001. 82 

2:i5, 386.  70 


Balance 39, 613. 30 


Original  if<timattid  i-ont  of  project,  appro ve<l  June  3,  1896 670, 500. 00 

Amended  by  act  of  June  13,  1902 774,000.00 

Money  fttatefnent. 

July  1,  1903,  lialaiuv  unex|H»nde<i $117,449.06 

June  'AOf   KKM,   amount   ex|H*n<ie<l    during    iiHc^l   year,  for    workfl    of 

improvement '. «  77, 835.  76 

July  1 ,  1904,  l«lance  unexpendtMl 39, 613.  30 

July  1.  1904,  out*«tanding  habilitiw 650. 00 

July  1,  1904,  Imlanoe  available 38, 963.  :^ 


Amount  ( t^imated)  rcquireil  for  conioletion  of  existing  project 4W,  000. 00 

Amount  that  iran  be  profitably  expended  in  tiBcal  year  ending  June  'AO^ 
1906,  for  workH  of^  improvement,  in  a<idition  to  the  lialant^  unex- 
pended 1  July  1,  1904 200,000.00 

SuDmitte<l  in  comp1ian(*e  with  requirement!}  of  sundry  civil  avt  of  June 
4,  1897,  and  of  section  7  of  the  river  ahd  harbor  act  of  1899. 


«$200  UHeil  by  Board  of  KugiueerM  for  Riverw  an<l  Harbors. 
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APPROPRIATIONS. 


March  3,  1881 $10,000 

August2, 1882 15,000 

July  5,  1884 25,000 

June  3, 1896... 50,000 


March  3,  1899 $75,000 

June  13,1902 150,000 


Total 325,000 


AB8TRACT  OP  CONTRACTS   IN    PORCB. 

Construction  of  steel  hull  and  cahinfor  ntdion  dredge. 

Contractor:  Thomas  Johnston. 

Date  of  contract:  June  16,  1903. 

Date  of  approval:  July  31,  1903. 

Date  of  beginning:  August  13,  1903. 

Date  of  expiration:  December  3,  1903;  time  limit  waived. 

Rate:  Lump  sum  of  $21,000. 

Steam  plant  for  suction  areage. 

Contractor:  Thomas  Johnston. 
Date  of  contract:  August  22,  1903. 
Date  of  approval:  October  8,  1903. 
Date  of  beginning:  October  22,  1903. 
Date  of  expiration:  March  12,  1904. 
Rate:  Lump  suni  of  $8,000. 


CX)MMBRCIAL  ^>ITATISTIC8  POR  GRAND  RIVER,  MICHIGAN,  CALENDAR  YEAR  ENDING  DBCKMBEK 

31,  1903. 

[Compiled  from  8tatouient  f umlBhed  by  Mr.  G.  W.  Bunker,  aasistant  engineer.] 


Character  of  Teasel. 


Bteam 

Other  cm  ft , 

ToUil , 


Freight  carried  on  Grand  Rirer,  190S, 
Tomj.      I 


Berry  crates  and  Imskets 


Tons. 


Bolts,  stave,  etc 2,252 

Brick 686 

Gravel 30,000 

Houses 90 

Iron  ore 35, 000 

Lath 450 

Logs 2,210 

Lumber 724 


2  I  Piles  and  fascines 1,500 


Shineles 286 

Wood 10,132 


•potal 83  332 

Total  freight  carried  "in"  1962!! I!!  55,' 614 

Increase 27,718 


REPORT  OF  THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  IIARBOR8  REL- 
ATIVE TO  THE  COMPLETION  OF  THE  PROJECT  FOR  THE  IMPROVEMENT 
OF  GRAND   RIVER,   MICHIGAN. 

[Printed  In  Hoiuie  Doe.  No.  216,  Fifty-eighth  Qongtem,  necond  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washiugtoii^  Decernher  ^,  1903. 

Sir:  1  have  the  honor  to  submit  herewith  a  report,  dated  November 
11,  15HJ3,  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  relative 
to  the  improvement  of  Grand  River,  Michigan,  made  in  pursaance  of 
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a  resolution  of  the  Committee  on  Rivers  and  Harlx)r8  of  the  House  of 
Representatives,  transmitted  to  this  office  by  letter  of  Hon.  T.  E.  Ikir- 
ton,  dated  April  25,  1903,  an  extract  from  which  is  quoted  in  the 
accompanying  report. 

The  existing  project  for  the  improvement  of  this  locality  contemplates 
providing  a  iTiannel  through  the  bars  10  feet  deep  and  JH)  to  Hh)  foet 
wide  up  to  Fulton  street,  m  the  city  of  Grand  ltai)ids.  The  amount 
estimated  for  completing  this  improvement,  as  presented  in  the  Annual 
R<>port  for  11H)3,  is  imi>9,00(),  but  the  Board  states  that  the  project  can 
not  be  completed  for  that  amount,  and  presents  an  estimate  of  the  cost 
of  work  remaining  to  l)e  done,  amounting  to  1^970,000.  The  Board 
believes,  however,  that  a  6-foot  channel  would  accomplish  for  the  com- 
munity in  and  about  Grand  Rapids  practically  as  much  as  a  10-foot 
channel,  and  submits  a  project  for  a  ()-foot  cliannel  100  feet  wide  from 
Fulton  street,  in  Grand  Rapids,  to  Grand  Haven,  Mich.,  which  is  esti- 
mated to  cost  $430,(X)0.  In  addition  to  Ijl 03,000,  now  available  in  plant 
and  cash,  for  prosecuting  the  w^ork  under  present  project,  Jy32  <  ,000 
would  \ye  required  to  produce  a  6-foot  channel,  supposing  that  the 
entire  amount  l>e  made  available  for  work  with  the  plant  already  pro- 
vided not  later  than  one  j'ear  hence. 

The  Ik)ard  expresses  the  opinion,  in  which  I  concur,  that  it  is  advis- 
able to  modify  tlie  project  for  the  improvement  of  Grand  River,  with 
a  view  to  securing  and  maintaining  a  6-foot  channel,  100  feet  wide,  from 
Fulton  street,  in  Grand  Rapids,  to  Grand  Haven,  Mich.,  at  a  cost  of 
$32T,(K)0,  in  addition  to  the  plant  and  funds  now  available.  The  cost 
of  maintaining  such  a  channel  is  estimated  at  $2O,0CK)  per  annum. 

I  reconunend  that  this  letter  and  the  accompanj^ng  paper  be  trans- 
mitted to  the  S|)eaker  of  the  House  of  Representatives,  for  the  infonna- 
tion  of  Congress,  in  n^sponse  to  alcove-mentioned  resolution. 
Very  respectfully,  your  olx^dient  ser\^ant, 

G.  L.  GiLLEsriK, 

lir/f/.  (fc/i.y  C/ifVfof/C/u/hu'rrs^  U,  H,  Army, 
Hon.  Elihu  Root, 

S(H.Tetary  of  War, 
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lk)ARD  OF  Engineers  for  Rivers  and  Harbors, 

Wa^lungton^  I),  t'.,  Xovemhrr  IL  190*^ 
General:  By  first  indorsement.  Office  Chief  of  Engineers,  Tnited 
States  Army,  May  1,  ll>03,  there  wjis  referred  to  the  Board  of  Engi- 
neers for  Rivers  and  Harbors  a  resolution  adopted  by  the  Committee 
on  Rivers  and  Harbors  of  the  House  of  Representatives,  of  which  the 
following  is  an  extract: 

Re^tAtrd  hy  the  CommitUe  on  Rivtrn  nrui  JfnrhorSf  That  the  Board  of  five  engineer 
offi<'erH  ('staMinluNl  bv  WH^tion  thn»t»  of  the  river  and  harUtr  ai't  of  June  thirttvnth, 
nineteen  hundnnl  ttn<l  two,  Ik*  re<iuet<tAMl  to  make  reiK>rtH  to  ("ongrcHM  n<»t  lati*r  than 
the  tirht  Mon<hiy  in  DeeemU'r,  ninetivn  hiindre*!  and  three,  uixm  the  follnwiu^ 
projtH'tH,  with  a  view  to  making  nH*ommendation8  upon  the  desirahility  of  e(mtinu- 
mg  the  name,  or  any  m(KliHiaiti(m  thereof,  or  to  report  aa  Hpecifimlly  f<tate<l  with  the 


designation  of  the  renpeetive  pnneets: 
Grand  Kiver,  Michigan:  Can  tlie  pi 


project  be  completed  at  the  estimate*!  (*oHt? 

»  •  »  • 
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2.  The  Board  has  believed  that  a  categorical  answer  to  the  question 
propounded  by  the  Committee  on  Rivers  and  Harbors  is  not  all  that 
IS  desired  f)y  the  committee  of  Congress,  but  that  the  Board  should 
express  opinion  as  to  the  probable  cost  and  nature  of  such  an  improve- 
ment of  Grand  River  as  seems  advisable,  having  in  mind  the  relation 
borne  ])y  the  waterwav  to  the  commerce  of  the  United  States. 

3.  The  Board  has  studied  existing  data  upon  this  subject,  including 
reports  and  estimates  recently  prepared  by  the  district  officer  and  the 
assistant  engineer  in  inmiediate  charge  of  the  work.  A  committee  of 
the  Board  held  a  public  hearing  at  Grand  Rapids  on  October  15, 1903, 
and  inspected  the  river  from  Grand  Rapids  to  the  mouth. 

4.  From  Grand  Rapids  to  Grand  Haven,  the  latter  a  harbor  upon 
the  east  shore  of  Lake  Michigan,  is  a  distance  measured  along  Grand 
River  of  *6H  miles.  At  low  water,  before  any  dredging  was  done,  2 
feet  was  the  controlling  depth  across  the  bars.  Between  1881  and 
188(),  $50,000  was  expended  in  dredging  narrow  channels  across  the 
bars  to  a  depth  of  4  reet.  The  present  project,  upon  which  work  was 
begun  in  May,  1897,  was  adopted  by  the  river  and  harbor  act  of  June 
3,  1896,  and  is  based  upon  the  report  of  a  survey  submitted  in  1892. 
The  existing  project  contemplates  securing  a  channel  through  the  bars 
10  feet  deep  and  from  90  to  100  feet  wide.  The  estimate  for  this 
project  was  $070,500. 

6.  Appropriations  for  the  execution  of  the  existing  project  have 
Ixjen  as  follows: 

1896 $50,000 

1899 75,000 

1902 150,000 

Total 275.000 

Of  this  amount  there  was  expended  to  October  1,  1903: 

For  dredging $76,05S.41 

For  trainmj,'  walls 74, 512. 66 

For  plant  now  available  for  prosecuting  work 21, 220. 33 

Total 171.791.40 

Of  the  balance  of  $103,208.60  about  $70,000  is  reserved  for  plant 
now  }>eing  constructed,  and  the  remainder  is  available  for  operating 
the  same. 

6.  The  total  material  dredged  in  execution  of  the  existing  project 
to  October  1,  1903,  was  470,829  cubic  yards  out  of  a  total  of  4,070,000 
as  originally  estimated.  The  dredging  has  been  so  delayed  that  a  part 
of  the  work  done  has  resulted  in  no  net  gain.  The  appropriations  have 
not  been  such  as  to  permit  a  continuing  contriR^t  to  oe  made,  nor  hafii 
any  appropriation  until  the  last  been  sufficient  for  the  procurement  of 
suitable  plant,  with  the  assurance  that  a  reasonable  balance  would 
remain  for  its  operation. 

7.  The  last  river  and  harbor  act  extended  the  projected  channel  from 
its  uppin'  terminus,  as  originally  planned,  to  Fulton  street,  in  Grand 
Rapids,  a  dist^mce  of  approximately  3,200  feet.  Furthermore,  due  to 
the  lowering  of  the  mean  level  of  Lake  Michigan  in  recent  years,  in 
order  to  secure  10  feet  to  Omnd  Kapids,  it  will  be  necessary  to  excavate 
to  a  plane  seven-tenths  foot  lower  than  was  contemplated  in  the  existing 
project. 

8.  Due  to  the  changes  recited  in  the  preceding  paragraph,  the  quan- 
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titles  to  be  excavated  must  be  increased,  and  the  extension  of  the  channel 
up  to  Fulton  street  will  make  necessary  a  dam  just  above  that  point 
wnich  was  not  provided  for  in  the  original  project. 

9.  Experience  in  the  work  thus  far  enaoles  a  classification  of  the 
materials  to  be  made,  and  thus  permits  a  closer  estimate  of  cost  than 
was  possible  in  1892.  The  amount  of  work  remaining  to  be  dono,  as 
furnished  from  the  records  at  Grand  Rapids,  and  estimated  at  unit 
prices  fixed  by  the  Board,  is  as  follows: 

Dreiijring  370,000  cubic  yards,  at  the  extreme  upper  end  of  the  improvement, 

where  there  will  be  difficulty  in  disposing  of  material,  at  35  cvnts $12^),  5(X) 

940,000  cubic  yards  hard  material,  at  20  cents 188, 000 

3,760,000  cubic  yards  sand,  at  10  ct»nts 376, 000 

Dam  at  upper  en<i  of  winding  basin 20, 1 75 

\Ving[  dams  and  training  walls 100, 000 

Administration  and  contingencies 156, 325 

Total 970,000 

10.  Referring  to  paragraph  5  alx)ve,  it  will  be  noted  that  there  is  on 
hand  or  under  construction  a  plant  valued  at  alK)nt  $90,()0(),  together 
with  an  available  cash  balance  of  about  ^^3,CM)0.  If  the  work  is  to  be 
completed  there  will  l)e  required  additional  appropriations  aggregating 
$847,000.  These  estimates  are  based  on  tlie  supix)sition  that  funds 
will  i>e  provided  so  that  the  work  ma}'  1m»  done  at  a  rapid  and  econom- 
ical rate. 

11.  In  view  of  what  precedes,  the  lioard  Iwlieves  that  the  project 
can  not  }>e  completed  at  the  estimated  cost. 

12.  If  a  channel  of  the  projected  dhnensions  were  completed,  it  is 
the  opinion  of  the  Board  tnat  lake  vessels  would  not  make  general  use 
of  it.  Most  freight  hauled  upon  the  river  would  be  tnmsshipped  at 
Grand  Haven.  To  insure  the  operation  of  through  transjmrtation  lines 
between  Grand  Kapids  and  Chicago,  Milwaukee,  and  other  lake  iK)rts, 
would  require  a  channel  from  20O  to  800  feet  wide  and  15  to  IH  feet 
deep.  Such  a  channel  would  cost  sevenil  millions  of  dollars,  a  sum 
out  of  pro|)ortion  to  general  benefits  that  would  result. 

18.  if  a  ship  channel  such  as  that  last  referred  to  l)e  out  of  th<»  (jues- 
tion,  it  remains  to  be  considered  whether  a  channel  suited  to  barges 
and  river  st^mmors  would  1h»  advisjible,  and  to  determine  the  pioj)er 
dimensions  and  cost  of  such  a  channel. 

14.  In  the  case  of  so  short  a  haul  as  from  (irand  Kiipids  to  (inind 
Haven,  the  c*ost  of  loading  and  unloading  bears  a  large  nitio  to  the 
total  cost  of  transportation.  The  great  manufacturing  plants  at  Grand 
Kapids  are  generally  provided  with  milroad  switches,  and  are  not  situ- 
ated upt)n  the  river  )>ank.  It  would  l)e  much  cheap<»r  for  these  plants 
to  loaa  in  cars  than  to  haul  to  the  rivi»r  and  load  there.  There  would 
l>e  s(mie  objection  to  the  rehandling  at  Grand  Haven  of  such  shipments 
as  furniture,  espt*cially  when,  if  sent  by  rail,  they  could  Ix;  shipped  in 
carload  lots. 

15.  It  is  apparent,  then,  that  the  traffic  of  a  barge  or  river  stoaml>oat 
channel  would  l)e  largely  <*ontine<l  to  small-lot  shipments  of  articles 
not  easily  breakable,  destined  for  lake  p)rts  or  western  points  reached 
from  lake  ports  by  rail,  and  to  such  bulky  articles  as  luinluM*  an<l  coal 
and  plaster.  The  use  of  any  such  light-dniftchannel  would  depend  u}mmi 
the  business  arrangements  that  could  Im»  made  by  carriers  on  the  river 
for  the  exchange  of  firight  with  lake  carriers. 

16.  If  it  be  true  that  any  reasonable  improvement  of  (rrand  Kiver 
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must  be  based  upon  the  idea  of  transshipment  at  Grand  Haven,  and  if 
it  be  true,  as  indicated  in  the  two  preceding  paragraphs,  that  no  con- 
siderable portion  of  the  commerce  of  Grand  Rapids  would  follow  such 
a  channel  under  any  circumstjinces,  it  follows  that  no  lar^e  amount  of 
money  should  be  expended  to  reduce  by  a  small  f  rac*,tion  of  a  mill  per 
ton-mile  the  cost  of  carriage  upon  Grand  River.  The  Board  believes, 
therefore,  that  a  6-foot  channel  would  accomplish  for  the  communitv 
in  and  about  Grand  Rapids  practically  as  much  as  a  10-foot  channel. 

17.  Grand  Rapids  has  a  population  of  about  100,000  and  is  believed 
to  be  the  leading  furniture  city  of  the  world.  It  has  532  factories, 
emploving  20,474  persons.  The  annual  output  of  these  factories  is 
valuecl  at  nearly  ^45,000,000.  Grand  Rapids  nas  also  a  very  important 
jobbing  trade,  amounting  to  $21,000,000  annually.  The  freignt  ton- 
nage in  and  out  of  Grand  Rapids  annually  is  estimated  at  2,267,000. 

18.  The  following  tabic  is  derived  from  information  furnished  the 
Board  by  the  Grand  Rapids  Board  of  Trade.  It  shows  the  tonnage  of 
various  articles  comprismg  the  traffic  Ixjtween  (jrand  Rapids  and  lake 
ports  or  other  points  that  can  be  most  economically  reached  via  the 
lake  route: 

Tons. 

Plaster  and  ►*<tucco 50, 000 

Furniture 3, 8^ 

Carpet  sweepers 143 

Opera  chairs 1, 045 

Church  furniture 1, 568 

School  seats 2, 614 

Ball  bats  and  crwiuet  sets 520 

Felt  boots 923 

Woodworking  inach  inery 881 

Excelsior .*.'. 1, 300 

Refrigerators 900 

Veneers 1,932 

Leather 2,635 

Beans 380 

Anthracite  coal  from  Buffalo 60, 000 

Lumber,  from  Wisconsin  and  upjwr  Michigan  |H)rt.s,  6,000, 0(X)  feet 10, 000 

Iron,  I  beams,  pipes,  and  castings,  from  Chicago 62, 000 

BiHT,  from  Milwaukee 3, 700 

Liquors  in  wood,  from  Peoria,  via  Chicago 1, 120 

Wool,  from  Illinois  and  Wisivmsin 184 

Packing  l)oxe8,  from  Manitowoc 736 

Hides,  from  Chicago  and  west 4, 620 

Broom  corn,  from  Chicago 112 

Lanl,  pork,  and  staple  groceries,  from  Chicago 25, 000 

Cannecl  corn,  from  3lanitowoir 750 

Tol>acco,  from  Chicago  and  Mil waukiK* 800 

Zinc 113 

Veneers 1,821 

Total 239,695 

11*.  The  cost  of  a  6-foot  channel  lOO  feet  wide,  from  Fulton  street, 
in  Grand  Rapids,  to  Grand  Haven,  Mich.,  as  estimatetl  from  data  fur- 
nished by  the  district  officer,  is  as  follows: 

Dreilging,  sand,  862,408  cubic  yards,  at  U  cent** $120, 737. 12 

Dre<lging,  hani  material,  4(>4,:{73  cubic  vards,  at  25  cents 116, 093. 25 

Dredging,  hard  material,  including  winding  l)a**in  at  upi)er  end  (»f  work, 

difficult  to  disi)Oi*e  of,  250,000  cubic  vanl,  at  35  centn 87, 500. 00 

Training  w  alls .' 25, 000. 00 

Dam  at  Fulton  street 20, 175. 00 

Contingencies  and  administration 60, 494. 63 

Total 430,000.00 
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20.  There  i»  now  available  in  plant  and  eadh  for  the  prosocution  i)f 
work  under  the  present  project  about $103,(XX).  If  there  be  no  further 
lecfislative  action  regaraine  Grand  River,  this  amount  will  \ye  pm<*ti- 
cally  wanted.  There  would  remain  to  be  appropriated,  to  produce  a 
6-foot  channel,  the  sum  of  $327,000.  The  above  estimate  is  based 
upon  the  supposition  that  the  entire  amount  be  made  available  for 
work  with  the  United  States  plant  not  later  than  one  year  hence. 

21.  The  cost  of  maintaining  a  6-foot  channel  may  be  estimated  at 
|^2(),<K)0  per  annum,  as  compared  with  $30,000  for  maintaining  a  10-foot 
channel. 

22.  A  study  of  the  movements  of  commerce  to  and  from  Grand 
Rapids  leads  the  Board  to  l>elieve  that  benefits  more  than  commensu- 
rate with  the  cost  would  follow  the  securing  and  efiicient  maintenance* 
of  a  6-foot  channel.  It  is  believed  that  freight  rates  upon  a  part  of 
the  rail-lK)rne  commerce  of  Grand  Rapids  would  be  lowered,  and  tliat 
a  fair  amount  of  business  would  be  done  upon  the  river  itself.  The 
lk>anl,  therefore,  Iwlieves  that  it  is^advisaole  to  modify  the  project 
for  the  improvement  of  Grand  River,  with  a  view  to  securing  and 
maintaining  a  6-foot  channel,  1(K)  feet  wide,  from  Fulton  street.  Grand 
Rapids,  to  (irand  Haven,  Mich.,  at  a  cost  of  $327,000,  in  addition  to 
plant  and  funds  now  available. 


Respt»ctfully  submitted. 


Brig.  Cfcn.  (?.  L.  Gillesiik, 

Chu'fofEngifwerti^   l\  S.  A. 


Chas.  J.  Allen, 
Lieut,  Cof.^  Cnrps  of  KnglneerH, 

Edw.  Bukr, 
Major^  Corps  of  En <j Intern, 

C.  II.    McKlNSTRY, 

Captain^  Corj>H  of  KmjlnerrH, 

W.  V.  JUDSON, 

( \ipta  In ,  L  ^orps  of  Kmj  ttufern. 


M  M  8. 

IMPROVEMENT  OF  MUSKECiON  HARBOR,  MICni(;AN. 

The  history  of  this  improvement  to  the  close  of  tlie  last  fisc*ul  year 
is  found  in  the  Report  of  the  Chief  of  Engineers  for  1903,  jmges 
1958-1960. 

OPERATIONS    DITRING   TIIK    FISCAL   YKAR   ENDING   JUNE    30,  1904. 

The  dredging  in  progress  at  the  l>eginning  of  the  Ascal  year  under  tlie 
(*ontract  with  the  Lydon  &  Drews  Cxmipany  was  complete<l  on  A\\\\  1>, 
and  resultAMl  in  restoring  a  depth  of  IS  feet  for  the  full  width  of  the 
channel  at  entrance,  and  for  a  width  of  120  feet  between  the  project- 
ing mrt  of  the  piers.  The  quantity  dredged  in  July  was  8,850  cubic 
j'aros,  and  since  the  ))e^nning  of  the  work  on  June  18,  1903,  27,215 
cubic  yards,  and  the  price  per  cubic  yard  was  ir>|  cents. 

Contractor  Robert  ix)ve  continued  operations  l)egun  in  the  previous 
fi«)cal  year  for  i*evetting  the  unprotected  portion  of  the  bank  on  the 


3008   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.   B.  ARMY. 

south  side  of  the  channel  from  the  inner  end  of  the  south  pier  to 
MiLskegon  Lake,  and  for  repairing  the  south  pier  between  stations 
6+28.8  and  9+33,  and  complct^a  the  same  on  November  28.  The 
first  section  of  the  new  revetment  begins  at  the  former  east  end  of  the 
south  pier,  station  3+04  E.,  and  extends  thence  for  a  distance  of  1,016 
feet  to  station  13+20  E.  It  consists  of  two  rows  of  round  piles  15 
foot  apart  between  centers,  the  distance  between  the  centers  of  the 
piles  of  the  front  row  being  4  feet  and  of  those  of  the  rear  row  8  feet; 
of  a  wall  of  triple-sheet  piles,  composed  of  4,  3,  and  2  inch  planks,  in 
the  rear  of  the  front  round  piles  and  united  with  the  same  03'^  means 
of  guide  timbers  at  the  top  and  10  feet  below  the  toj);  binding  timbers 
and  screw  bolts,  of  a  wale  on  both  front  and  rear  piles  and  iron  tie- 
rods  connecting  them  ever}^  8  feet;  of  a  timber  superstructure  4  feet 
high  in  the  front  wall  and  2  feet  high  in  the  rear  wail,  w^th  cross-ties  8 
feet  apart  between  centers,  and  witli  a  plank  walk  3  feet  wide  on  top. 
The  top  of  the  superstructure  is  4  feet  aoovethe  level  of  zero  of  gauge. 
The  work  is  stiffened  by  sand  filling  hack  of  the  sheet  piles  and  reach- 
ing to  the  top  of  the  same.  From  station  3+04  to  3+15  an  opening 
is  arranged  through  the  superstructure  for  the  convenience  of  the 
Life-Saving  Service. 

The  second  section  extends  from  station  22+60  to  station  35+62,  a 
distance  of  1,297  feet.  From  station  22+65  to  station  35+12  it  is  a 
sheet-piled  construction  built  upon  the  same  plans  as  the  first  section. 
The  part  from  station  35+12  to  station  35+62  is  a  crib  50  feet  long 
and  24  feet  wide,  resting  on  a  pile  foundation  and  with  the  top  of  the 
superstructure  4  feet  above  the  level  of  zero  of  gauge.  The  crib  forms 
the  end  of  the  revetment  in  Muskegon  Lake.  The  space  above  water 
between  the  horns  at  the  east  end  was  filled  with  a  solid  timl)er  struc- 
ture, a  mooring  post  was  built  into  the  crib,  and  after  the  completion 
of  the  stone  filling  the  crib  was  decked  over. 

The  repairs  of  the  south  pier  l)etween  stations  6+28.8  and  9+33 
consisted  in  removing  the  old  timber  work  above  the  level  of  zero  of 
gauge,  repairing  the  substructure  where  necessary,  building  a  new 
sup(M*structure  6  feet  high,  returning  the  old  stone  tilling  to  the  work, 
and  decking  it  over. 

The  Barry  Brothers  Transpoitiition  Company  having  declined  to 
make  repairs  themselves  of  the  i)art  of  the  south  pier  between  stations 
14+l»l.r)  and  15+06.5,  damagecl  by  their  steamer  F,  cfc  /\  M,  3y>.  ion 
October  27,  IJXM),  the  repairs  were  made  under  the  direction  of  this 
office  by  purchased  material  and  hired  labor,  and  the  cost  collected 
from  the  owners  of  the  sti^amer  through  the  United  States  district 
attorney. 

An  informal  contnict  was  entered  into  with  Ijeathem  &  Smith  Tow- 
ing and  Wrecking  Company  for  refilling  portions  of  the  south  pier, 
but  the  work  has  not  yet  been  done. 

On  November  12  the  steam  barge  (hreoln^oi  Duluth,  while  attempt- 
ing to  turn,  struck  the  north  revetment  and  ruined  it  between  stations 
4+63  and  5+50  E.  As  this  n^vetment  has  long  l)een  in  bad  condition, 
and  lH\»<ides,  as  the  existing  ])roject  provides  for  its  entire  removal,  no 
steps  have  Immmi  takiMi  to  have  the  ruined  pjirt  repaired. 

The  foregoing  openitions  cost  as  follows: 

Comeitnictiou  of  n^vetinvnt,  under  contract  with  RoWrt  lx>ve $39, 017. 09 

Repair  of  pier,  under  contra<*t  with  Rol)ert  Love 2, 637. 96 

Dredging,  under  contract  witli  the  Lydon  &  Drews  C'oni|>auy 1, 377. 76 
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CONDITION   OF  WORK   JUNE   30,  1904. 

The  north  pier  and  revetment  is  2,780  feet  long,  and  consists  of 
1^176  feet  of  pile  work  and  1,604  feet  of  eribwork.  The  project  pro- 
vides for  the  removal  of  the  easterly  1,826  fe«t  of  the  existing  struc- 
ture when  the  interior  channel  is  widened  to  3(X)  feet.  Of  the 
remaining  outer  portion  about  350  feet  are  18  to  19  years  old  and  will 
s(H)n  need  a  new  superstructure.  The  rest  is  in  good  condition.  The 
two  sections  of  the  south  pier  and  revetment  have  an  aggregate  length 
of  4,402  feet  and  consist  of  2,947  feet  of  pile  work  and  1,455  feet  of 
eribwork.  The  pier  is  generally  in  good  or  fair  condition,  but  250 
feet  is  now  20  3'ears  old  and  will  soon  need  new  superstructure,  and 
the  filling  in  a  portion  of  the  eribwork  has  settled  greatly.  The 
south  Imnk  of  the  interior  channel  l)etween  the  east  end  of  the  Gov- 
ernment revetment  at  station  13+20  and  the  car-ferry  slip  was  for- 
merly used  by  the  Pere  Marquette  Railroad  Company  as  a  landing  for 
their  steamers,  and  a  warehouse  occupied  it  for  nearlv  the  entire  dis- 
tance mentioned.  This  use  has  now  been  discontinued,  the  warehouse 
has  l)een  removed,  and  the  unprotected  bank,  about  400  feet  in  length, 
is  being  abraded  by  the  waves  and  the  material  washed  into  the 
channel. 

Soundings  of  May  20-23  showed  the  following  available  depths: 
Outside,  24.4  feet  on  line  of  south  pier,  17.1  feet  100  feet  north  of 
that  line,  18.2  feet  200  feet  north,  and  20.2  feet  on  line  of  north  pier; 
at  outer  end  of  piers,  20  to  26  feet  near  south  pier,  18.2  feet  in  mid- 
channel,  and  20  to  23  feet  near  north  pier;  500  feet  inside  of  end  of 
south  pier  there  was  18  feet  for  width  of  100  feet  next  to  south  pier, 
and  17.3  feet  in  mid-channel;  opposite  the  angle  in  north  piei%  300  feet 
outride  of  shore  line,  a  depth  of  16  feet  was  found  for  70  feet  width 
next  to  south  ])ier,  and  thence  to  Muskegon  I>ake  17  feet  in  mid-channel. 

WORK    PR01"08ED   FOR   FISCAL  YEAR   ENDINO   JUNE   30,  11K)5. 

The  vacancies  in  the  jx>ckets  of  the  south  pier  cribs  will  be  refilled 
with  stone  under  the  informal  contract  with  I^athem  &  Smith  at  an 
estimaU'd  cost  of  lH,000.  Dredging  is  required  at  the  entrance  and 
near  shore  line  to  restore  the  customary  width  and  depth  of  channel, 
and  this  will  l>e  done  when  one  of  the  dredges  of  Contractor  Samuel  O. 
Dixon  )>ecomes  available.  The  balance  of  the  available  funds  will  be 
i*eserve<l  for  ordinary  repairs  and  contingencies. 

Total  amount  appropriate<l  and  allottiMl  to  June  30, 1904 $604, 500. 00 

Mb<'«llaueou8  reoeipta 110.00 

604, 610. 00 
Total  amount  expemiiHi  on  project,  1S66,  amende<l  1S69, 1S73,  ISSl,  18S4, 
1S90.  1S92,  and  1899: 

For  oonstniotion $3S8,218.42 

For  maintenance 138, 074. 94 

526, 293.  36 

Total  amount  ex|>ende<l  on  project  approved  June  13, 1902: 

For  construction 47, 810. 33 

For  mamtcnance 16, 475. 92 

64,286.25 

Rilance 14,a30.39 

Original  cHtimate<l  cof>t  of  work,  1866,  amen<led  in  1869,  1873,  1881,  1884, 

1890,  1892,  and  189?» 596, 000.  (X) 

I*>timate<l  co«»t  reviwMl  project  approve<l  Juno  13,  1902 380, 000. 00 

KN<i  19(H 189 
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Money  statement. 

July  1, 1903,  balance  unexpended $71,350.48 

Deposit,  November  9,  1903 110.00 


June  30, 1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $47, 810. 33 

For  maintenance  of  improvement 9, 619. 76 


71,460.48 


57, 430. 09 


July  1, 1904,  balance  unexpended 14, 030. 39 

July  1,  1904,  outstanding  liabilities 25.42 

July  1,  1904,  balance  available 14,004.97 


July  1 ,  1904,  amount  covered  by  uncompleted  contracts 5, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 305, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $254, 100. 00 

For  maintenance  of  improvement 10,000.00 

264, 100.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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March  2,  1867 $59,000 

July  11,  1870 10,000 

March3,  1871 15,000 

June  10, 1872 10,000 

June23, 1874 10,000 

March  3, 1875 25,000 

August  14, 1876 15,000 

March3,  1879 5,000 

June  14, 1880 7,500 

March?,  1881 20,000 

August  2,  1882 25,000 

July  5,  1884 20,000 


August5,  1886 $12,600 

August  11, 1888 45,000 

September  19,  1890 50,000 

July  13,  1892 75,000 

August  18, 1894 30,000 

June  3, 1896 30,000 

March  3,  1899 60,000 

June  6,  1900  (allotments) 5, 500 

June  13, 1902 75,000 

Miscel  laneous  receipts 110 

Total 604,610 


ABSTRACT  OP  CONTRACTS   IN  FORCE. 

Dredging, 

Contractor:  The  Lydon  &  Drews  Company. 
Date  of  contract:  March  26,  1903. 
Date  of  approval:  May  6,  1903. 
Date  of  beginning:  May  24,  1903. 
Date  of  expiration:  October  9,  1903. 
Rate:  16i  cents  per  cubic  yard. 

Construction  of  revftment  and  repair  of  pier. 

Contractor:  Robert  Love. 

Date  of  contract:  November  4,  1902. 

Date  of  approval:  November  15,  1902. 

Date  of  be^nning:  April  15,  1903. 

Date  of  expiration:  December  1,  1903. 

Rates:  Cutting  down  and  removing  old  work,  $2.50  per  linear  foot;  dredging,  35 
cents  per  cubic  yard;  foundation  piles,  50  cents  per  linear  foot;  white-oak  piles,  30 
cents  per  linear 'foot;  white-oak  timber,  $40  per  M  feet  B.  M.;  longleaf  yeilow-pine 
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timber,  $30  iH*r  M  feet  B.  M. ;  hemlock  timber,  |25per  M  feet  B.  M. ;  longleaf  yellow- 
pine  plank  for  flheet  piles,  $38  per  M  feet  B.  M.;  longleaf  yellow-pine  plank  for 
decking,  $27  per  M  feet  B.  M. ;  driftbolt8,  8crew  bolts,  carriage  bolts,  tie-rods,  and 
spiketi,  3  cents  per  pound;  stone,  $7.50  per  cord;  sand  filling,  lid  cents  per  cubic  yard. 

Drecf^rm^. 

Contractor:  8amuel  O.  Dixon. 
Dati*  of  contract:  March  25,  1904. 
Date  of  approval:  April  15,  1904. 
Date  of  beginning:  May  3,  1904. 
Date  of  expiration:  September  17,  1904. 
Kate:  17|  cents  per  cubic  yard. 


COMMBRTIAL  frrATIfTriGH    FOR    MU8KBOON    HARBOR,    MICHIGAN,   CALBNOAR  YEAR  ENDING 

ORCSMBBR  31,  1903. 

[Compiled  from  »UCement  famished  by  the  deputy  collector  of  cuftooui  at  Muskegon,  Mich.] 


.  .  - 

Chanu!terof  vetwels. 

Number. 

Tonna«re. 

Steam 

Ml 
280 

623,821 

Sail , - - 

aft,  621 

Total 

1,171 

660,842 

Maximum  draft,  17  feet. 


Rec^pU  and  tihipmenU  by  ve8$el,  190S. 


Articles  receive<1. 


Coal  

Grain 

Lumber,  nhinRlfjt,  etc 

Merchandise.  mlsceUantHHut 

Halt 

Stone  


ToUl. 


Tons. 


7.«a 

1,82ft 

80.mft 

4S.0U6 

42 

1,680 


Articlet  shipped. 


84,601 


Beans  

Coal 

Com 

Flour 

Fruit 

Lumber,  slabs,  etc 

Merchandise,  mlicellaneoas. 

Total 


Tons. 


1 

M46 

28 

4 

104 

40,881 

44,180 


80,783 


Tons. 

ToUl  frrlffht  carried  in  1902 227.018 

Total  freight  carried  in  1908 174,868 

Uvcrease 62,660 


m    m  9« 


IMPROVEMENT  OF  HARBORS  AT  PENTWATER  AND  WHITE  IJIKE, 

MICHIGAN. 

These  harbors  were  formerly  carried  as  separate  works,  but  are  now 
combined  in  consequence  of  the  requirements  of  the  river  and  harbor 
act  of  June  13,  1902. 

The  historv  of  these  works  is  brought  to  July  1, 1903,  in  the  Report 
of  the  Chief  of  Engineers  for  11H)3,  pages  1962-1964. 
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operations  during  itscal  year  ending  june  30,  1904. 

(a)  pentwater  harbor. 

Contractors  Burk,  Smith  &  Nelson  began  operations  on  the  repairs 
of  the  north  pier  between  stations  12+84  and  21+74  on  July  28. 
What  remained  of  the  old  superstructure  was  removed  and  the  piles 
sawed  off  at  the  level  of  zero  of  gauge.  The  leaning  piles  in  front  row 
between  stations  21+30  and  21+74  were  pulled  out,  and  the  front 
wall  of  the  substructure  was  rebuilt  by  driving  15  new  piles  3  feet 
between  centers.  The  east  end  wall  was  also  restored  by  driving  7 
new  piles.  Many  piles  of  the  rear  row  were  found  to  be  so  rotten  as 
to  render  them  unserviceable,  and  41  new  piles  were  driven  to  take 
their  places.  A  new  front  wale  was  put  in  place  and  connected  with 
the  rear  wall  by  iron  tie-rods  at  distances  of  8  feet  between  each  other. 
The  new  superstructure  is  6  feet  high  in  front  wall  and  3  feet  high  in 
the  rear  wall,  with  cross-ties  8  feet  center  to  center.  The  serviceable 
portion  of  the  old  tilling  was  replaced  in  the  work,  and  a  plank  walk  3 
leet  wide  built  on  top.  Between  stations  19+49  and  19+74.5  the 
revetment  is  interrupted  by  a  ferry  slip.  The  contract  was  completed 
October  8. 

Between  August  8  and  17  the  channel  between  the  piers  and  on  the 
outer  bar  was  dredged  under  the  contract  with  the  L^don  &  Drews 
Company,  resulting  in  an  available  channel  120  feet  wide  and  17  feet 
deep  across  the  bar  and  60  feet  wide  and  14  feet  deep  between  the 
piers.  The  dredged  quantity  was  11,337  cubic  yards,  and  the  price 
per  cubic  3^ard  was  16.5  cents. 

The  foregoing  operations  cost  as  follows: 

Repair  of  pier,  under  contract  with  Burk,  Smith  &  Nelson $8, 127. 72 

Dredging,  under  contract  with  the  Lydon  &  Drews  Company 1 ,  870. 61 

(b)  white  lake  harbor. 

Operations  under  the  contract  with  Burk,  Smith  &  Nelson  for 
repairing  the  north  pier,  between  stations  0  and  0  +  45  E.,  and  for 
refalling  the  pile  piers  on  both  sides  of  the  channel,  were  continued 
and  finally  completed  on  September  30.  The  work  done  on  the  north 
pier,  between  stations  0  and  0  +  45,  consisted  in  putting  in  the  5  tie- 
rods  passing  from  the  front  wale  to  the  first  course  of  the  rear  wall  of 
the  new  superstructure.  The  refilling  of  the  north  pile  pier,  between 
stations  0  +  45  and  15  + 15,  was  completed  by  adding  112.7  cords  brush, 
restoring  66  cords  old  stone,  and  putting  in  174.03  cords  new  stone 
ballast.  Eight  cords  brush  were  added  to  the  filling  of  the  south  pier 
between  stations  7  +  23  and  7  +  90,  and  3  cords  of  old  stone  ana  12 
cords  of  new  stone  between  stations  7  +  23  and  8  +  40. 

The  channel  was  dredged  between  July  10  and  23  under  the  contract 
with  the  Lydon  &  Drews  Compan>',  resulting  in  a  channel  120  feet 
wide  across  the  bar,  90  feet  wide  at  end  of  piers,  and  60  feet  wide 
inside,  with  a  depth  of  not  less  than  14  feet.  The  material  removed 
was  12,359  cubic  yards,  and  the  cost  per  cubic  yard  16.5  cents. 

The  foregoing  operations  cost  as  follows: 

Repair  of  piers,  under  contract  with  Burk,  Smith  &  Nelson $1,  S98. 47 

Dredging,  under  contract  with  the  Lydon  <&  Drews  Company 2, 099. 24 
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CONDITION  OP  WORK  JUNE  30,  1904. 

The  timber  work  of  the  piers  at  Pentwater  is  in  good  or  fair  condi- 
tion, except  at  the  outer  end  of  the  north  pier,  where  the  substructure 
has  settleu  away  from  the  superstructure,  and  at  the  inner  end  of  the 
first  crib,  where  there  is  a  large  hole  below  water  in  the  front  Vail. 
The  filling  in  the  pile  work  of  lK)th  piers  has  settled  greatly  and  needs 
replenishing.  The  following  are  the  available  depths  as  shown  by  the 
soundings  made  Maj'  28-31:  On  the  line  of  north  pier,  outside  and  50 
feet  south  of  that  hne,  14.2  feet,  and  on  line  of  south  pier  11  feet;  in 
channel  between  piers,  15  feet  for  width  of  50  feet  next  to  north  pier 
at  outer  end,  and  II  feet  in  south  lialf  of  channel;  400  feet  from  outer 
end  of  north  pier  there  was  13.4  feet  for  50  feet  width  next  to  that 
pier,  and  thence  14  feet  in  mid-channel  to  Pentwater  Lake. 

The  works  at  White  Lake  are  in  fair  condition,  except  105  feet  of 
crib  work  in  the  south  pier,  which  is  21  years  old  and  will  reauire  a 
new  superstructure  l)cfore  long.  Soundings  made  May  25-27  snowed 
the  following  available  depths:  Outside,  16.2  feet  on  line  of  south 
pier,  1().5  feet  CO  feet  north  of  that  line,  13  feet  120  feet  north,  and 
11.4  feet  on  line  of  north  pier.  In  cliannel  between  the  piers  there 
was  15  feet  for  CO  feet  width  next  to  the  south  pier  at  its  outer  end, 
and  12.2  feet  in  mid-channel  on  the  shoalest  section  400  feet  inside  of 
outer  end  of  the  pier. 

WORK   PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

The  channel  at  each  harbor  will  l>e  dredj^ed  for  the  temporary  resto- 
ration of  the  required  depth  of  navigation  as  soon  as  the  dredges 
employed  under  the  existing  contract  with  Samuel  O.  Dixon  l)ecome 
available.  Of  the  remaining  funds  $500  for  each  harbor  has  been 
reserved  as  iHirt  |)uyment  of  an  inspection  steamer,  and  the  remaining 
Ijalancos  wilt  Ih)  applied  to  ordinary  repairs  and  such  additional  dredg- 
ing as  may  become  necessary. 

PENTWATER  HABBOR. 

Total  amount  appropriated  and  allotted  to  Jane  30,  1904 1293,820.00 

Total  amount  exf^enaed  on  projectof  1867,  amended  in  1873, 1884,  and  1802: 

For  (N)nHt ruction $179,873.15 

For  maintenance 108, 118. 36 

287, 991. 51 

Balance 5,828.49 

Original  estimated  coet,  1867,  amended  1873,  1884,  and  1892 327,713.40 
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Money  stcLtement, 

July  1,  1903,  balance  nnezpended $16,197.73 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 10,360.24 

July  1,  1904,  balance  unexpended 5,828.49 

July  1,  1904,  outstanding  liabilitiee 30.53 

July  1,  1904,  balance  available 5,797.96 

July  1,  1904,  amount  covered  by  uncompleted  contracts 3, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $22, 000. 00 

For  maintenance  of  improvement 20,000.00 


Submitted  in  compliance  with  re<)uirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


42,000.00 


WHITB  LAKB  HARBOR. 

Total  amount  appropriated  and  allotted  to  June  30,  1904 $339, 550. 00 

Total  amount  expended  on  project,  1866,  amended  in  1873,  1884,  1892, 
and  1898: 

For  construction $207,862.44 

For  maintenance 127,632.87 

335,395.31 

Balance. 4,154.69 

Original  estimated  cost,  1866,  amended  in  1873,  1884,  1892,  and  1898 . . .    353, 550. 00 

Money  statement. 

July  1,  1903,  balance  unexpended $11,404.88 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 7,250. 19 

July  1,  1904,  balance  unexpended 4,154.69 

July  1,  1904,  outstanding  liabilities 12.59 

July  1,  1904,  balance  available 4,142.10 

Jul  y  1 ,  1904,  amount  covered  by  uncompleted  contracts 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 18, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1, 1904: 

For  works  of  improvement $18, 100. 00 

For  maintenance  of  improvement 12, 000. 00 

30,100.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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ABRTKACT  OF  coimucn  iH  roacm. 

HARBOR  AT  FBNTWATBR. 


Dal^cil  approval:  May  8,  1903. 
Datf  of  b«ginnin{i:  May  24,  1903. 
Dateof  expiratioD:  October  »,  190! 
Kate:  16}  (.'cuts  per  i;ubic  yard. 


Repair  0/  north  pier. 


CoDtractor:  Burk,  Rmith  A  Netaon. 
Dateof  nmtnet:  Marfh  13.  1903. 
Date  ot  approval:  March  24,  1903. 
Date  of  beK>nninf(:  August  1,  1903. 
p«t«of  ezpirvtion:  November  15,  1903. 


Hatea:  Cutting  iloim  uul  removing  old  work,  92  per  linear  foot;  white  oftk  piles, 
10  renti"  i)er  linear  foot;  white  oak  timber,  ISO  per  H  feet  B.  M.;  white  pine,  long- 
leaf  yellow  pine  orDougUi  flr  timber,  932  peril  feet  B.  M.;  white  pine  or  long-leaf 


Dredging. 
C'Ontrartor:  t'amuel  O.  Dixon. 
Date  of  contrart:  March  26,  1904. 
Date  of  approval:  April  I&,  1004. 
Date  of  Iteginning:  Slay  3,  1904. 
Date  of  expiration:  September  17,  1904. 
Hate:  I'i  (.-ente  per  cubic  yard. 

HARBOR  AT  WHITE  LARK. 

Itrtdging. 

Ointrartor:  The  Lydon  A  DrewH  Cam(ttny. 
Date  of  contract:  March  Hi.  IHOrt. 
Date  of  approval:  May  H,  WKKi. 
Dale  of  lieftiiming:  May  24,  1U03. 
Date  of  expiration:  <M<i1ier»,  ItN):). 
Hate:  101  cents  pur  cubic  yard. 
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Repair  of  piers, 

Contra(;tor:  Burk,  Smith  &  Nelson. 

Date  of  contract:  March  20,  1903. 

Date  of  approval:  April  8,  1903. 

Date  of  beginning:  August  1,  1903. 

Date  of  expiration:  November  15,  1903. 

Rates:  Cutting  down  and  removing  old  work,  |3  per  linear  foot;  white  oak  piles, 
$1  per  linear  foot;  white  oak  timber,  $50  per  M  feet  B.  M.^  white  pine,  long-leaf  vel- 
low  pine,  or  Douslas  fir  timber,  $34  per  M  feet  B.  M. ;  white  pine  or  long-1^  vellow 
pine  planks  for  aecking,  $30  per  M  feet  B.  M.;  driftbolts,  screw  bolts,  tie-roda,  and 
spikes,  4  cents  per  pound;  edgings  or  brush,  $4  per  cord;  stone,  $6.50  per  cord. 

Dredffing. 
Contractor:  Samuel  0.  Dixon. 
Date  of  contract:  March  25,  1904. 
Date  of  approval:  April  15,  1904. 
Date  of  beginning:  May  3,  1904. 
Date  of  expiration :  September  17,  1904. 
Rate:  17J  cents  per  cubic  yard. 


COMMERCIAL    STATIHTIGB  FOR    PENTWATER    HARBOR,  MICHIGAN,  CALENDAR  TKAB   EMDIXQ 

DECEMBER  31,  1903. 

[Compiled  from  Htatement  furnished  by  the  village  president  at  Pentwater,  Mich.] 


Character  of  vessel. 


Steam. 
Sail... 


Total. 


Tonnage. 


51. 
10, 


82, 8M 


Receipts  and  shipments  by  vessel^  190S. 


Articles  received. 


Lumber,  shingles,  etc 

Merchandise,  miscellaneous. 


Total. 


Tons. 


363 
8,812 


8,675  I 


Articles  shipped. 


Fruit 

Lumber,  shingles,  etc 

Potatoes 

Merchandise,  miscellaneous 


Total 


TcnuL 


7,100 
8,080 
1,421 
1,SM 


U,866 


M    M    10. 


IMPROVEMENT  OF  HARBOR  AT  LUDINGTON,  MICHIGAN. 

The  history  of  this  improvement  is  brought  to  the  beginning  of  the 
fiscal  year  in  Report  of  Chief  of  Engineers  for  1903,  pages  1966-1968. 

OPERATIONS   DURING  FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Opei^ations  on  the  extension  and  repairs  of  the  piers  and  revetments 
under  the  contract  with  T.  J.  Bennett  &  Co.  were  continued.  A  gen- 
eral description  of  the  same  is  as  follows:  The  extension  of  the  north 
pier,  under  this  contract,  consists  of  4  cribs,  each  100  feet  long  and 
30  feet  wide,  the  3  first  cribs  being  18^  feet  and  the  last  22{  feet 
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high,  with  a  continuous  superstructure  6  feet  high.  Each  crib  rests 
on  a  foundation  of  84  piles.  Crib  No.  2  was  sunk  in  its  place  on 
August  14,  crib  3  on  September  1,  and  crib  4  on  October  31.  The 
first  5  courses  and  all  but  108  linear  feet  of  the  6th  course  of  the 
superstructure  were  completed.  The  north  wall  of  the  adjacent  old 
work,  which  had  been  damaged  at  a  former  time,  and  the  outer  end  of 
the  new  work,  which  was  aamaged  by  a  car  ferry  last  winter,  were 
repaired.  Five  mooring  posts  were  secured  in  place,  and  the  12  guard 
piles  at  the  outer  end  were  driven.  The  total  extension  of  the  pier 
amounts  to  400.5  linear  feet,  and  the  top  of  the  new  work  is  al>out  6 
feet  above  the  level  of  zero  of  gauge.  The  extension  of  the  south  pier 
consists  of  one  crib,  100  feet  long,  30  feet  wide,  and  22^  feet  high, 
sunk  on  a  pile  foundation  on  July  16,  and  completed  by  a  superstruc- 
ture 6  feet  high.  Two  mooring  posts  were  secured  in  the  work,  the 
12  guard  piles  at  the  outer  end  were  driven^  and  the  3  horizontal 
guard  timbers  were  put  in  place;  the  stone  filling  was  completed,  and 
40  linear  feet  of  the  decking  was  secured.  The  sides  and  end  of  the 
crib  were  protected  with  120  cords  of  stone  riprap.  The  resulting 
extension  of  the  piers  is  100.1  feet  The  level  of  the  top  of  the  super- 
structure is  about  6  feet  above  zero  of  muge.  The  north  revetment, 
between  stations  0  and  5+88,  is  practically  completed,  the  only  remain- 
ing work  being  the  completion  of  the  plank  walk  and  the  upsetting  of 
some  bolts  and  tie-rods.  The  work  during  the  year  consisted  in  driv- 
ing 23  front  piles,  7  rear  piles,  and  590  compound  sheet  piles,  of  which 
latter  12  are  in  the  cross  wall  at  the  east  end.  The  upper  and  lower 
guide,  binding  timber,  front  and  rear  wales,  the  tie-rods,  and  the  super- 
structure 4  feet  high  in  front  and  2  feet  high  in  the  rear,  with  cross- 
ties  8  feet  between  centers,  were  built  for  the  whole  length  of  the 
work.  The  sand  filling  behind  the  sheet  piles,  which  was  completed, 
amounted  to  about  3,4^  cubic  yards.  An  opening  for  the  convenience 
of  the  Life-Saving  Service  was  left  in  the  superstructure  between 
stations  5+23.5  and  5+38.5.  The  end  of  the  old  work  adjacent  to  the 
new  revetment,  which  had  been  damaged  by  colliding  vessels,  was 
repaired  at  the  same  time.  The  repairs  of  the  south  revetment, 
between  stations  0  and  5+67,  were  aiso  practically  completed.  The 
cap  on  the  old  front  piles  was  put  in  place  from  station  0+63.3  to  sta- 
tion 0+02,  the  cap  on  the  old  rear  piles  from  station  0+99.5  to  sta- 
tion 0,  and  the  guide  timber  from  station  0+76.6  to  station  0+02. 
Five  hundred  and  seventy-one  compound  sheet  piles,  13  of  which  are 
in  the  cross  wall  at  the  east  end,  141  round  piles  in  the  front  wall,  and  4 
round  piles  in  the  rear  wall,  to  replace  broken  ones  between  stations 
0+25  and  0+01,  were  driven,  and  the  upper  and  lower  binder,  the  front 
wale,  and  the  superstructure  4  feet  hign  in  the  front  and  2  feet  high  in 
the  rear  wall,  were  completed  over  the  entire  length  of  the  work. 
The  front  wale  was  connected  with  the  rear  wall  bv  71  iron  tie-rods, 
and  a  plank  walk  3  feet  wide  was  laid  on  top  of  the  structure.  An 
opening  through  the  superstructure  between  stations  5+01  and  5+16 
was  left  for  the  convenience  of  the  Life-Saving  Service.  The  revet- 
ment was  run  into  and  damaged  by  one  of  the  car  ferries  on  March  4. 
The  required  repairs  have  been  made  by  the  contractors.  Nothing 
remains  for  the  nnal  completion  of  this  section  but  the  upsetting  or 
some  bolts  and  tie-rods.  The  repairs  of  iiie  north  pier  I)etween  sta- 
tions 12+37  and  14+98  are  in  the  same  state  of  completion.  The 
old  work  was  cut  down  to  the  level  of  zero  of  gauge,  tne  site  of  the 
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sheet  piles  was  dredged  for  the  removal  of  obstructions,  the  sabstrac- 
ture  repaired  where  required,  the  guide  timber  put  in  place,  and  97 
compound  sheet  piles  and  25  round  piles  driven  between  stations 
12+39  and  13+39,  and  secured  by  the  upper  and  lower  binders, 
front  wale,  and  13  tie-rods.  The  new  supei'structure,  6  courses  high, 
and  the  decking  were  completed  over  the  entire  section.  Little  work 
was  done  on  the  repairs  of  the  south  pier  between  stations  11+73  and 
16+79.5  before  the  close  of  the  season  of  1903,  but  67  round  piles 
were  driven  along  the  front  wall  between  stations  11+73  and  14+23 
and  temporarily  bolted  to  the  old  work  to  counteract  a  tendency  of  the 
cribs  to  settle  toward  the  channel.  Since  the  resumption  of  operations 
this  spring,  the  repairs  have  been  pushed  with  greater  vigor,  and  at 
the  end  of  the  fiscal  year  the  old  timbers  above  grade  were  removed 
between  stations  11+73  and  15+30,  defective  portions  of  the  sub- 
structure were  repaired,  and  the  piles  previously  driven  secured  by 
front  wale  and  31  iron  tie-rods.  The  front  wall  of  the  superstructure, 
beginning  at  station  11+70.5,  was  completed  to  station  15+18.5  in  the 
first  course,  to  station  14+92.5  in  the  second  course,  to  station 
14+84.5  in  the  third  course,  to  station  14+54.5  in  the  fourth  course, 
to  station  13+58.5  in  the  fifth  course,  and  to  station  13+50.5  in  the 
sixth  course,  and  the  rear  wall,  beginning  at  station  11+73,  to  station 
li+92.5  in  the  first  course,  to  station  14+84.5  in  the  second  course, 
to  station  14+54.5  in  the  third  course,  to  station  14+46.5  in  the 
fourth  course,  to  station  13+58.5  in  the  fifth  course,  and  to  station 
13+50.5  in  the  sixth  course.  The  decking  was  put  in  place  from  sta- 
tion 11+85.5  to  station  12+65.5  after  the  return  of  the  old  stone 
filling  to  this  part  of  the  pier. 

Between  August  19  and  September  8  the  channel  was  dredged  under 
the  contract  with  the  Lydon  &  Drews  Company,  restoring  a  depth  of 
19  feet  for  the  full  width  within  lines  30  feet  from  either  pier.  The 
dredged  quantity  was  24,246  cubic  yards,  and  cost  per  cubic  yard  16.5 
cents. 

The  Pere  Marquette  Railroad  Company  repaired  the  various  parts 
of  the  piers  damaged  by  its  steamers  auring  recent  years. 

The  foregoing  operations  cost  as  follows: 

Pier  extension,  under  contract  with  T.  J.  Bennett  &Co $56, 370. 48 

Repair  of  piers  and  revetments,  under  contract  with  T.  J.  Bennett  &  Co.  19, 887. 72 
Dredging,  under  contract  with  the  Lydon  &  Drews  Ck)mpany 4, 000. 00 

CONDITION  OF  WOEK  JUNE  30,  1904. 

Upon  the  completion  of  the  work  under  contract  with  T.  J.  Bennett 
&  Co.  the  piers  and  revetments  of  the  entrance  channel  will  be  in  good 
condition,  with  the  exception  of  the  stone  filling  in  crib  intervals  and 
some  pockets  of  the  projecting  parts  of  the  piers.  The  north  bank 
immediately  east  of  the  new  revetment  just  constructed  has  been  seri- 
ously abraded  by  the  waves  running  in  through  the  improved  channel 
during  westerly  storms,  and  complaints  have  been  received  that  at 
such  times  vessels  can  not  saf elj^  lie  at  the  docks  of  the  Pere  Marquette 
Railroad  Company  on  the  east  shore  of  Pere  Marquette  Lake,  in  front 
of  the  entrance. 

The  condition  of  the  channel  was  ascertained  bv  soundings  made 
June  1-2,  as  follows:  The  depth  outride  in  front  of  the  entrance  was 
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19.1  to  19.6  feet,  with  18.2  feet  od  the  line  of  the  north  pier  and 
18.1  feet  on  the  line  of  the  south  pier.  Between  the  piers  there  was  a 
depth  of  18  feet  for  a  width  of  120  feet  in  mid-channel.  The  depths 
retcr  to  the  level  of  zero  of  gauge.  The  stage  of  the  lake  at  the  time 
of  soundings  was  0.0  to  —0.1  foot. 

WORK   PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1906. 

After  the  completion  of  the  work  now  under  contract  with  T.  J. 
Bennett  &  Co.  there  will  remain  the  further  extension  of  the  north 
pier  by  HOO  feet  and  of  the  south  pier  by  200  feet,  for  the  completion 
of  all  the  work  of  pier  construction  provided  for  by  the  adopted 
project.  The  estimated  cost  of  this  extension  is  $68,f50.  The  sum 
of  983,800  has  been  set  aside  for  partly  paying  for  the  hydraulic 
dredge  now  under  contract  and  originally  intendea  for  use  at  the  har- 
I>ors  composing  this  district.  This  sum  is  ultimately  to  be  returned 
to  the  funds  available  for  improving  Ludington  Harbor,  and  it  will 
then  be  possible  to  complete  the  project  for  pier  extension.  Under 
date  of  Decem)x>r  15,  1903,  alternative  plans  mtended  to  afford  relief 
from  the  wave  action  during  westerly  storms  on  vessels  lying  at  the 
docks  of  the  Pere  Marauctte  Railroad  Companv,  opposite  the  entrance, 
were  submitted  to  the  Chief  of  Engineers.  The  first  plan  proposed  to 
remove  the  inner  section,  588  ana  567  feet  long,  respectively,  of  the 
two  piers,  to  widen  the  channel  50  feet  on  each  side,  and  to  protect  the 
same  with  new  revetments.  This  plan  was  estimated  to  involve  an 
outla}'  of  $50,000.  The  second  plan  proposed  an  extension  of  the  north 
revetment  by  250  feet  and  the  construction  of  an  interior  breakwater 
100  feet  long  and  24  feet  wide,  projecting  into  Pere  Marquette  Lake, 
for  which  the  estimate  was  $18,000.  This  latter  plan,  if  adopted,  could 
be  carried  into  execution  with  the  available  funos,  after  the  return  to 
the  harl>or  appropriation  of  the  amount  used  to  pay  for  the  hydraulic 
drcdi^e,  and  the  remaining  balance  would  be  sufficient  to  ps^y  for 
incidentHl  repairs  and  for  such  dredging  as  may  be  needed  for  the 
maintenance  of  the  navigable  condition  of  tiie  channel. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  TEAR  ENDING  JUNE  80,  1906. 

The  estimate  for  maintenance  by  dredging  and  repairs  is  $10,000. 

Total  amount  appropriated  and  allotted  to  June  30,  1904 $653, 435. 00 

Lees  amount  carried  to  surplus  fund .90 

653, 434. 10 

Total  amount  expended  on  project,  1S67,  amended  1885, 1889, 
1890,  and  1H99: 

For  (construction $391, 528. 62 

For  maintenance 107,203.16 

498, 731. 78 

Balance 154,702.32 

()ri)fi mil  eetimated  cost  of  work,  1867,  revised  1890 381,682.00 

Estimateil  cost  of  modified  project  approved  March  3, 1899 210,000.00 
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Money  statement. 

July  1,  1903,  balance  unexpended $2^4,519.73 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $57, 352. 87 

For  maintenance  of  improvement 22, 464. 54 

79,817.41 

July  1,  1904,  balance  unexpended 154, 702. 32 

July  1,  1904,  outstanding  liabilities 139. 36 

July  1,  1904,  balance  available 154, 562. 96 


July  1 ,  1904,  amount  covered  by  uncompleted  contracts 27,  703. 1 1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance 'of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1904 10, 000. 00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  2, 1867 $50,000.00 

April  10, 1869  (allotment) ...  31, 185. 00 

July  11,1870 10,000.00 

March3,1871 10,000.00 

June  10, 1872 10,000.00 

March  3, 1873 25, 000. 00 

June  23, 1874 20, 000. 00 

March  3, 1875 10, 000. 00 

August  14, 1876 10, 000. 00 

June  18, 1878 15, 000. 00 

March  3, 1879 5,000.00 

June  14, 1880 8, 000. 00 

March3,1881 10,000.00 

August  3, 1882 12, 000. 00 

July  5, 1884 10,000.00 


August5,1886 $56,250.00 

August  11,1888 60,000.00 

July  13,1892 5,000.00 

August  18,1894 6,000.00 

June  3, 1896 25,000.00 

March  3, 1899 25,000.00 

June  13,1902 75,000.00 

March  3,1903 165,000.00 

Total 653,435.00 

Amount  carried  to  the  sur- 
plus fund,  1872 .90 

653, 434. 10 


ABSTRACT  OF  CONTRACTS   IN   FORCE. 

Dredifing, 

Contractor:  The  Lydon  &  Drews  Company. 
Date  of  contract:  March  26, 1903. 
Date  of  approval:  May  6,  1903. 
Date  of  beginning:  May  24,  1903. 
Date  of  expiration:  October  9,  1903. 
Rate:  16}  cents  per  cubic  yard. 

Extension  and  rqMir  ofpien. 

Contractor:  T.  J.  Bennett  A  Co. 

Date  of  contract:  November  8,  1902. 

Date  of  approval:  November  28,  1902. 

Date  of  beginning:  April  15,  1903. 

Date  of  expiration:  Decembor  31,  1903.     (Time  limit  waived.) 

Rates:  Cutting  down  and  removing  old  work,  $2.10  per  linear  foot;  dredging, 
50  cents  per  cubic  yanl;  foundation  piles,  60  cents  per  linear  foot;  white-oak  piles, 
33  cents  per  linear  foot;  white-oak  timber,  $48  per  M  feet  B.  M.;  white-pine  timber, 
$30.90  per  M  feet  B.  M.;  hemlock  timber,  $21  per  M  feet  B.  M.;  longleaf  yellow- 
pine  nlank  for  sheet  piles,  $38  per  M  feet  B.  M.;  white-pine  plank  for  decking,  $28 
per  M.  feet  B.  M.;  drittbolts  and  spikes,  3  cents  per  pound;  screw  bolts,  3J  cents  per 
pound;  carriasre  lx)lts,  4  cent*  per  pound;  tie-rods,  3i  cents  per  pound;  stone,  $6l75 
per  cord;  sand  filling,  16  cents  per  cubic  yard. 
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Contractor:  Romael  O.  Dixon. 
IMe  o(  contnct:  Man;h  2f>.  19M. 
Date  of  approval:  April  15,  1904. 
Date  of  bepnaing:  May  'A,  IfMM. 
Date  of  expirmtion:  Septcraber  17,  1004. 
Rate:  17}  cents  per  cuDic  yard. 
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IMPROVEMENT  OF  HARBOR  AT  MANISTEE,  MIOHIOAN. 

Tlic  historr  of  this  work  to  the  beginnJDi;  of  the  year  ia  found  in 
the  Report  of  the  Chief  of  Engineers  for  IfMffl,  pagew  1970-1971. 

OPBRATIONB  DURIKQ   FIW^AI.  YEAH  ENI)1N«   JUNE  30,  1904. 

T.  J.  Bennett  &  Co.,  the  oontroctors  for  the  extension  of  the  soutb 
pier,  completed  the  construction  of  the  single  vrib  required  for  this 
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contract  at  Ludington  during  the  season  of  1903.  During  May,  1904, 
active  operations  were  begun  at  Manistee.  The  site  for  the  crib  was 
dredged  to  the  required  depth,  the  124  foundation  piles  were  driven 
and  sawed  off  at  the  proper  level,  the  crib  was  towed  from  Ludington 
to  Manistee  and  sunk  in  its  place  on  June  23.  The  12  protection  pilas 
for  the  outer  end  were  driven.  The  crib  is  150  feet  long,  30  feet  wide 
and  16^  feet  deep.  It  is  to  be  completed  with  a  six-course  super- 
structure. 

Between  July  24  and  August  4  the  channel  between  the  piers  near 
the  shore  line  was  dredged  under  the  contract  with  the  Lydon  &  Drews 
Company  for  a  width  of  90  feet  and  length  of  140  to  210  feet  to  the 
depth  of  19  feet;  the  channel  at  the  bend,  near  the  inner  end  of  the 
north  revetment,  for  a  width  of  90  feet  and  length  of  200  to  570  feet 
to  the  depth  of  18  feet;  the  channel  in  the  river  l>etween  stations 
20+50  and  28  for  a  width  of  60  feet  to  the  depth  of  18  feet,  and  the 
channel  between  stations  30+50  and  33+50,  and  between  34+10  and 
35  was  widened  by  a  cut  30  feet  wide  and  18  feet  deep.  The  Man- 
istee authorities  objected  to  the  dredging  between  the  river  stations 
34+10  and  35,  apprehending  injury  to  the  water  pipe  and  electric 
cable  crossing  the  river  at  this  point.  The  dredging  resulted  in  a 
channel  90  feet  wide  and  17  feet  deep  between  the  piers,  and  60  feet 
wide  and  16  feet  deep  in  the  river  as  far  as  Oak  street,  where  the 
deepening  was  interrupted.  The  depth  at  this  point  was  14  to  14.7 
feet  in  Alay,  1903,  when  the  previous  soundings  were  made,  and  this, 
consequently^  was  the  maximum  available  depth  for  vessels  using  the 
harbor  above  that  point.  The  dredged  quantity  was  15,083  cubic 
yards  and  the  cost  per  cubic  yard  16.5  cents. 

On  November  12  the  steamer  Hennepin^  of  Milwaukee,  towed  by 
the  tus  3rd  Mich,  ^  while  entering  struck  the  north  pier  near  station 
8+15,  Dreaking  three  courses  of  the  front  wall  and  the  top  course  of 
the  rear  wall. 

The  Manistee  and  Northeastern  Railroad  Company,  who  occupy  the 
north  revetment  between  the  inner  end  and  station  7+60,  made  some 
slight  repairs  to  the  work  between  stations  7  +  60  and  6+47.5. 

The  foregoing  operations  cost  as  follows: 

Pier  extension,  under  contract  with  T.  J.  Bennett  &Co $9, 167. 82 

Dredging,  under  contract  with  the  Lydon  &  Drews  Company 2, 488. 70 

CONDITION  OF  WORK  JUNE   30,    1904. 

The  piers  and  revetments  are  in  fair  condition,  except  for  some 
breaks  in  the  north  pier,  due  to  collisions,  and  that  the  filling  in  many 
pockets  has  settled  considerably.  A  portion  of  the  south  pier  100  feet 
in  length  is  twenty  to  twenty-two  j-ears  old. 

The  condition  of  the  channel  was  ascertained  by  soundings  made 
June  9  to  11  to  be  as  follows:  Outside,  the  depth  on  the  line  of  the  north 
pier  was  20  feet,  diminishing  to  19.6  feet  70  feet  south  of  that  line,  to  18.3 
feet  140  feet  south,  and  to  17  feet  on  the  line  of  the  south  pier;  200  feet 
inside  of  the  end  of  the  south  pier  there  was  a  depth  of  16  feet  for 
a  width  of  100  feet  next  to  the  north  pier,  the  depth  diminishing  to 
18.4  feet  nearer  to  the  south  pier;  farther  in  the  middle  of  the  chan- 
nel afforded  a  depth  of  16  feet  for  a  width  of  60  feet  to  the  inner  end 
of  the  north  revetment;  thence  to  Maple  Street  Bridge  the  line  of 
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best  water  afforded  a  depth  of  15.4  feet,  and  from  there  to  Manistee 
Lake  15  feet.  The  deptns  refer  to  the  level  of  zero  of  i^uge.  The 
stage  of  the  lake  at  the  time  of  soundings  varied  from  +0.1  to  —0.1 
foot. 

WORK    PROl'OSED   FOR  FISCAL  YEAR   ENDIN(J   JUNE   30,    1906. 

The  work  now  in  progress  for  the  extension  of  the  south  pier  by  a 
orih  150  feet  long  will  be  completed.  Of  the  available  funds  $10,000 
have  been  allotted  as  part  payment  of  the  new  h^^draulic  dredge  and 
$1,000  are  reserved  as  allotment  for  the  purchase  of  an  inspection 
steamer.  The  remainder  will  be  reserved  for  dredging  during  the 
season  of  1904  for  repairs  and  for  contingencies.  When  the  allot- 
ment for  the  hvdraulic  dredge  is  returned  to  the  credit  of  the  harbor 
it  will  be  T)ossil)le  to  arrange  for  the  further  extension  of  the  south 
pier,  which  will  complete  the  approved  project,  as  far  as  new  construc- 
tion is  concerned. 

ESTIMATE   OF   FUNDS   FOB  FISCAL  YEAR   ENDING  JUNE  30,    1906. 

The  estimate  is  simply  for  maintenance  by  repairs  and  dredging, 
and  for  this  purpose  $16,000  are  asked. 

Total  amount  appropriated  and  allotted  to  June  30,  1904 $437, 000. 00 

ToUl  amount  expended  on  project  1866,  amended  1871,  1875,  1890,  1892, 
1898,  and  1901: 

For  construction $314,786.43 

For  maintenance 89,933.97 

404, 719. 40 

Balance 32,280.60 


Original  estimates!  cof<t  of  work,  1866,  amended  in  1871,  1875,  1890,  1892, 

1898,  and  1901 428,000.00 

Money  statemeht. 

July  1,  1903,  balance  unexpended $44,404.19 

June  30,  1904,  amount  expended  during  fiscal  year: 

For  worknof  improvement $9,557.22 

For  maintenance  of  improvement 2, 566. 37 

12,123.59 

July  1,  1904,  Imlanc^e  unexpended 32,280.60 

July  1,  1904,  outiitanding  liabilitiee 215.00 

July  I.  1904,  l>alance  available 32,065.60 


July  1 ,  1904,  amount  covered  by  uncompleted  contracts 7, 786. 72 


Amount  that  ran  be  profitably  expended  in  fim.'al  year  ending  June  30, 
190H,  fur  maintenance  of  improvement,  in  addition  to  the  balance  nn- 
expi»nde<i  July  1,  19(W 15,000.00 

Submitted  in  compliance  with  requirementij  of  Hundr>'  civil  act  of  June 
4.  1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


March  2,  1867 $60,000 

July  11,  1870 20,000 

March  3,  1871 9,000 

June  10,1872 10,000 

March  3,  1873 10,000 

June  23. 1874 10,000 

March  3,  1875 25,000 

August  14, 1876 14,000 

June  18, 1878 15,000 

March  3,  1879 10,000 

June  14, 1880 10,000 

March  3,  1881 10,000 


Auguflt2,  1882 $16,000 

Julys,  1884 10,000 

Augusts,  1886 10,000 

August  11, 1888 10,000 

September  19,  1890 60,000 

July  13,  1892 60,000 

August  18, 1894 12,000 

June  3, 1896 15,000 

March3,  1899 20,000 

June  13, 1902 42,000 

Total 437,000 


ABSrTRACT  OP  CONTRACTS  IN  FORCE. 

Dredging, 

Contractor:  The  Lydon  &  Drews  CJompany. 

Date  of  contract:  March  26,  1903;  approved  May  6,  1903. 

Date  of  beginning:  May  24,  1903. 

Date  of  expiration:  October  9,  1903. 

Rate:  lOJ  cents  per  cubic  yard. 

Extension  of  south  pier. 


CJontractor:  T.  J.  Bennett  A  Co. 
Date  of  contract:  November  14,  1902. 
Date  of  approval:  December  4,  1902. 
Date  of  beginning:  April  15,  1903. 
Date  of  expiration:  November  1,  1903. 


(Time  limit  waived.) 


Rate:  Dreaging,  40  cents  per  cubic  yard;  foundation  piles,  50  cents  per  linear  foot; 
white  oak  guard  piles,  34  cents  per  linear  foot;  white  oak  timber,  $48  per  M  feet  B.  M. ; 
white  pine  timber,  $30.90  ^r  M  feet  B.  M.;  hemlock  or  Norway  pine  timber,  $21 
per  M  feet  B.  M. ;  white  pine  plank,  $27  per  M  feet  B.  M. ;  driftbolts,  screw  bolts, 
and  spikes,  3  cents  per  pound;  stone,  $6.25  per  cord. 


Dredging. 


Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  March  25, 1904. 
Date  of  approval :  April  15,  1904. 
Date  of  banning:  May  3,  1904. 
Date  of  expiration:  September  17, 1904. 
Rate:  17^  cents  per  cuoic  yard. 


COMMERCIAL    STATISmCB    FOR    MANISTEB    HARBOR,    MICHIGAN,   CALENDAR    TSAR    ENDING 

DECEMBER  31,    1903. 

[Compiled  from  statement  furnished  by  the  deputy  collector  of  customs  at  Manistee,  Mich.] 


Character  of  vessel. 


Steam 

Sail 

ToUl 


Tonna^. 


80O,M4 
70,968 


871,827 


Maximum  draft,  16  feet. 
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ReceipiM  and  ihipmerUs  by  ve$9el^  1903. 


Articles  received. 


MerclumdiM.*.  miMcellaneooii. 

Brick 

Coal 

Flour 

Grain 

Hay 

Iron 

Ktone 

Tiea 

Vinegar 


Tons. 


9,209 

8S 
8,240 

81 

4.268 

286 

23 

6,510 

180 

19 


Articles  shipped. 


Merchandiiie,  misccllaneons 

Apples 

Bark 

Piih 

Iron 

Lumber 

Potatoes 

Salt 

Shingles 

Wood 


TonsL 


Totel. 


23,849 


8,772 

122 

7.456 

85 

80 

196,974 

1.116 

828,172 

330 

4,456 


Totol I      646,512 


Tons. 

Ti>tal  freight  carried  in  1902 812.259 

Total  freight  carricfl  In  1908 670,861 

Decrease 241,898 

New  line  et^tablished  durinff  year:  Manistee,  Ludinffton  and  Milwaukee  Transpor- 
tation C/ompany,  between  Manietee,  Ludington,  ana  Milwaukee,  doing  a  general 
pawenger  and  freight  businees. 


MM  la. 


HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MANISTEE  COUNTY, 

MICHIGAN. 

The  history  of  this  improvement  to  the  beginning  of  the  year  is 
found  in  the  keport  of  the  Chief  of  Engineers  for  1903,  pages  1973- 
1974. 

OPERATIONS   DURING    FISCAL  TEAR  ENDING  JUNE  30,  1904. 

At  the  beginning  of  the  fiscal  year  operations  were  in  progress 
under  the  contract  with  the  Fitz  Simons  &  Connell  Company  for  dredg- 
ing a  channel  180  feet  wide  and  18  feet  deep  at  low  water  between  the 
piers  from  Lake  Michigan  to  Portage  Lake.  These  operations  were 
continued  until  November  3,  resumed  April  27,  and  finally  completed 
Juno  20.  There  were  six  through  cuts,  each  30  feet  wide  and  2K)  feet 
deep,  and  varying  in  length  from  2,165  to  2,645  feet,  and  an  additional 
cut  220  feet  long  was  made  next  to  the  most  northerly  cut  at  its  outer 
end  for  the  removal  of  a  shoal  spot.  Portions  of  the  fourth  and  fifth 
cut*i,  which  had  been  completed  in  1903,  were  redredged  in  1904,  in 
order  to  restore  their  original  depth.  Besides,  a  cut  30  feet  wide  and 
14  feet  deep  was  made  along  the  lace  of  the  south  pier  between  its  east 
end  and  station  7+80  for  the  removal  of  obstructions  from  tiie  site  of 
the  sheet  piles  to  be  driven  in  connection  with  the  proposed  repairs  of 
that  part  of  the  pier.  The  quantity  dredged  during  the  fiscal  year  was 
183,521  cubic  yards,  making  the  total  Quantity  removed  under  thb  con- 
tract since  the  beginning  of  work  in  June,  1903,  207,925  cubic  yards, 
and  the  cost  per  cubic  yard  was  12i  cents. 

Work  on  tne  repairs  of  the  south  pier  between  its  east  end  and  sta- 
tion 7+71  was  begun  earlv  in  May  under  the  contract  with  T.  J.  Ben- 
nett &  Co.  At  the  end  of  the  fiscal  year  the  cutting  down  to  ^rade  of 
the  old  structure  had  been  completed,  as  well  as  the  putting  in  place 
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of  tbe  cap  oo  the  old  front  piles,  the  guide  timber,  mad  the 
Beeides.  ^>  campoond  ebeet  piles  had  been  drireou  extaodiiir  frcn 
tstMXkm  I^IO.Z  to  station  6^  «^.5.  the  upper  binder  vms  Btear&a  from 
station  7-^69  to  feftation  0^^2.5.  and  $  front  piles  were  drivoi  betwtiga 
f$tatioaf»  7t-63.5  and  7—21.5. 
The  foregoing  operatioa^  co^  as  follows: 

DnfUpntii  under  t^fjuxnct  with  the  Fitz  .Simoiw  &  Connen  Companr. f85. 990. 6? 

Beptdr 'A  pier,  aiyler  onntnet  with  T.  J.  Bennett  A  Co 2.3S0.6D 

OOKDinON  OF  WOKK  JUNE  3i>,    1904. 

Upon  the  completion  of  the  repairs  of  the  part  of  the  soath  ]rier 
between  the  ea>^t  end  and  station  7+71.  which  are  now  in  progress 
under  the  contract  with  T.  J.  Bennett  &  Co..  the  piers  and  reTetment^ 
will  \)e  in  g<xxi  condition. 

The  condition  of  the  channel,  as  ascertained  bv  the  somidiiigs  of 
June  H/-18,  was  as  follows:  Outside  there  was  a  depth  of  18.2  feet  io 
front  of  the  middle  of  the  entrance,  but  the  arailable  depth  on  the  line 
of  the  north  pier  was  21.9  feet,  and  on  the  line  of  the  south  pier  21 
feet  About  8^X)  feet  inside  of  outer  end  of  south  pier  a  shoal  extended 
from  the  north  pier  with  13.4  feet  near  that  pier  and  deepening  to  IS 
feet  in  the  middle  of  the  channel.  South  of  the  middle  of  the^iannel 
there  was  a  width  of  90  feet  with  a  depth  of  18  feet  Farther  inside 
the  width  of  the  18- foot  channel  was  180  feet.  The  depths  refer  to  the 
level  of  zero  of  gauge.  The  stage  of  the  lake  was  about  zero  of  gau^. 
OiHsiderable  shoaling  appears  to  have  taken  place  since  the  dred^ng 
of  the  past  season,  which  was  no  doubt  caused  principally  by  theiev- 
eling  action  of  the  waves  on  the  banks  left  on  each  side  of  the  dredged 
channel;  and  this  condition  will  continue  until  the  entire  width  of  the 
channel  shall  have  been  dredged  to  the  projected  depth. 

WORK   PROPOSED  FOR  FISCAL  TEAR  ENDING  JUNE  30,  1905. 

Operations  on  the  repairs  of  the  interior  787  feet  of  the  south  pier 
will  r>o  (;ompleted  under  the  contract  with  T.  J.  Bennett  &  Co.  Of  the 
balance  of  available  funds,  $500  is  to  be  used  in  part  payment  of  an 
inspection  steamer,  and  what  remains  will  be  used  as  part  payment  of 
the  new  hydraulic  dredge  and  for  contingencies. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR   ENDING  JUNE  30,  1906. 

With  the  repairs  of  the  south  pier  now  under  way  the  work  will  be 
in  excellent  condition.  For  the  proper  maintenance  of  the  channel  it 
will  be  necessary  to  reduce  the  high  banks  which  remain  between  it 
and  the  piers.  This  will  require  the  removal  of  an  estimated  quantity 
of  10(),(K)0  cubic  yards,  at  a  cost  of  $17,500.  The  estimate  for  ordinary 
repairs  is  $5,000,  making  the  total  estimate  for  maintenance  $22,500. 

Total  amount  appropriated  and  allotted  to  June  30^  1904 $369, 500. 00 

Total  amount  ox  {Handed  on  project,  1S79,  amended  m  1S90, 189S,  and  1899: 

For  ix)nHtruction $244,129.21 

For  maintenance 94,091.77 

388,220.96 

Balanco 31,279.02 

Original  wtimated  cost  of  work,  1879,  amended  1890,  1898,  and  1899 344,900.00 
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Money  statement. 

July  1, 1908,  balmnoe  unexpended .' $58,100.61 

Jane  30,  1004,  amoant  expended  during  fiscal  year,  for  works  of  im- 
provement     26,821.59 

July  1,  1904,  balance  unexpended 31,279.02 

Julyl,  1904,  outHtanding  liabilitieB 140.46 

July  1,  1904,  balanc* available 31,138.56 

July  1,  1904,  amount  covered  by  uncompleted  contractB 14, 608. 35 

(Amount  that  can  be  profitably  expended  in  fiscal  jear  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balanoe  un- 
expended July  1.  1904 22,500.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1^7,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIOIIB. 


March  3, 1879 $10,000 

June  14, 1880 10,000 

March  3,1881 10,000 

August  2,1882 25,000 

July  5, 1884 12,500 

August  5, 1886 15,000 

AugUHt  11.1888 10,000 

September  19, 1890 8,000 


August  18, 1894 $25,000 

June  3, 1896 25,000 

March  3, 1899 75,000 

June  6, 1900 a5,000 

Junel3,1902 59,000 

Total 369,500 


AMrrRACT  OF  COMTRACre  IN  lORCB. 

Dredging, 

Contractor:  The  Fitz  Simons  h  Connell  Company. 

Date  <»f  contract:  April  2:^,  1903. 

Date  of  approval:  May  26,  1903. 

Date  of  lieginning:  June  13,  1903. 

Date  of  expiration:  December  1,  1903.     (Time  limit  waived.) 

Kate:  12}  cents  per  cubic  yard. 

Rtpair  of  90uih  pier. 


(>in tractor:  T.  J.  Bennett  A  Co. 

Dat4f  «>f  contract:  April  17,  1903. 

Date  of  approval :  May  13,  1903. 

Date  of  l)eginning:  Not  earlier  than  April  1  nor  later  than  May  1,  1904. 

Date  of  expiration:  Five  months  from  date  of  beginning  and  not  later  than  Octo- 
l»er  1,  1904. 

Rates:  Cutting  down  and  removing  old  work,  $1  per  linear  foot;  white-oak  piles, 
:^  cents  (MT  linear  foot;  white-oak  timber,  $45  per  M  feet  B.  M.;  white  pine,  long 
leaf  yellow  pine,  or  Douglas  fir  timber.  $32  per  M  feet  B.  M.;  white  pine,  long  leaf 
yellow  pine,  or  Douglas  fir  planks  for  sneet  piles,  $40 per  M  feet  B.  M.;  white  pine 
or  long  leaf  yellow  pme  planks  for  decking,  $30  per  M  leet  B.  M.:  driftbolts,  3}  cents 
per  pound;  'screw  bolts,  tie-rods,  and  spikes,  3)  cents  per  pound;  carriage  bolts,  4} 
cents  per  pound. 
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M  M  13. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  histor}'  of  this  work  to  the  beginning  of  the  year  is  found  in 
the  Report  of  the  Chief  of  Engineers  for  1903,  pages  1975-1976. 

OPERATIONS   DURING   FISCAL  YEAR  ENDING  JUNE   30,  1904. 

At  the  beginning  of  the  fiscal  year  operations  were  in  progress 
under  the  contract  with  T.  J.  Bennett  &  Co.  for  extending  tne  north 
pier  200  feet,  and  for  repairing  the  south  pier  between  stations 
10+84.2  and  12+87.2.  The  two  cribs  for  the  extension  of  the  north 
pier,  each  100  bv  24  by  18^  feet,  were  built  at  Ludington,  and  No.  1 
was  towed  to  Frankfort  on  July  24  and  No.  2  on  August  13.  The 
pile  foundation  for  crib  2  was  completed,  and  crib  1  was  sunk  in  its 
place  on  August  10  and  No.  2  on  September  5.  A  continuous  super- 
structure, 6  feet  high,  was  built  over  the  cribs,  4  mooring  posts  were 
put  in  place,  the  space  between  the  end  horns  was  filled  with  10  guard 
piles  and  3  horizontal  protection  timbers,  the  structure  was  fillea  with 
stone  to  the  top,  and  decked  over.  The  end  of  the  outer  crib  was  pro- 
tected with  20  cords  of  heavy  riprap.  On  January  7  the  Ann  Arbor 
Railroad  Company's  car  ferry  JVb.  1  damaged  the  end  of  the  pier. 
The  injurv  was  repaired  by  the  contractors  before  final  acceptance  of 
their  work.  The  linear  extension  of  the  pier  is  200  feet,  ana  the  top 
of  the  superstructure  is  about  6  feet  above  the  level  of  zero  of  gauge. 
For  the  repairs  of  the  south  pier  between  stations  10+84.2  and 
12+87.2,  the  remainder  of  the  old  structure  above  the  level  of  zero  of 
gauge  was  removed,  and  a  new  superstructure  6  feet  high  was  built  in 
its  place.  The  old  stone  filling  was  restored  to  the  work  and  the 
decking  was  put  in  place.  A  break  in  the  channel  wall  of  the  pi_er 
between  stations  10+63.9  and  10+86.2  caused  by  the  contractor's 
stone  scow  was  repaired.  The  lake  side  pockets  of  the  six  outer  cribs 
of  the  south  pier  were  refilled  with  stone.  The  contract  was  completed 
in  May,  1904. 

Dredging  operations  under  the  contract  with  the  Lj^don  &  Drews 
Company  were  begun  August  12,  and  completed  September  5,  and 
resulted  in  restoring  a  depth  of  19  feet  for  the  full  width  of  channel 
at  entrance,  and  for  the  same  depth  inside  within  lines  30  feet  from 
either  pier.  The  quantity  dredged  amounted  to  25,112  cubic  yards, 
and  the  price  per  cubic  yard  was  16^  cents. 

Under  date  of  September  6  the  Secretary  of  War  granted  permis- 
sion to  the  Frankfort  Hotel  Company  to  occupy  8(K)  linear  feet  of  the 
north  pier  from  the  inner  end  to  station  8,  on  condition  that  they  put 
in  mooring  posts  and  keep  the  pier  in  good  repair. 

The  foregoing  operations  cost  as  follows: 

Pier  extension,  under  contract  with  T.  J.  Bennett  A  Co $18, 272. 58 

Repair  of  pier,  under  contract  with  T.  J.  Bennett  &  Ck) 3, 590.  tJ9 

Dredging,  under  contract  witJi  the  Lydon  &  Drews  Company 4, 143. 48 

CONDITION   OF  WORK,  JUNE   1^0,    1904. 

The  north  pier,  which  has  been  extended  200  feet  during  the  past 
fiscal  year,  is  generally  in  good  condition.     The  186  feet  of  pile  work 
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at  the  inner  end  of  the  south  pier  is  practically  ruined  in  consequence 
of  being  run  into  by  the  car  ferries  of  the  Ann  Arbor  Railroad  Com- 
pany. About  43  feet  of  the  front  wall  and  17  feet  of  the  rear  wall  at 
the  east  end  are  gone  entirely,  while  44  feet  more  have  canted  over 
into  the  channel^  and  the  remainder  of  the  superstructure  is  unserv- 
iceable. Such  damage  is  of  constant  occurrence,  and  in  the  past  it 
has  been  customary  for  the  railroad  company  to  make  the  necessary 
repairs  at  its  own  expense.  The  rest  of  the  south  pier  is  in  fair 
condition. 

Soundings  made  June  20  showed  an  available  depth  of  17.1  feet 
outside  in  front  of  the  entrance,  17.2  feet  in  the  middle  of  the  channel 
at  end  of  piei*s  with  better  water  on  either  side,  and  20  feet  in  the 
middle  of  the  channel  thence  to  the  inner  lake.  The  depths  refer  to 
the  level  of  zero  of  gauge.  The  stage  of  the  lake  at  the  time  of 
soundings  was  0.0  to  —0.1  foot. 

WORK  PROPOSED  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1905. 

As  soon  as  a  dredge  becomes  available,  under  the  contract  with 
Samuel  O.  Dixon,  the  channel  at  entrance  and  between  the  piers  will 
1h>  redrodged  for  the  restoration  of  the  reauired  width  of  the  naviga- 
tion. Of  the  remaining  balance,  $10,000  has  been  set  aside  as  part 
payment  of  the  new  hydraulic  dredge,  and  the  remainder  will  be 
reserved  for  additional  dredging  and  incidental  repairs. 

Total  amount  approuriated  and  allotte<l  to  June  30,  1904 $438, 159. 85 

Ix»M8  amount  covereu  into  Treasury 5,721.50 

432, 438. 35 
Total  amount  expende<l  on  projec^t  of  1866,  amended  in  1868,  1879,  1892, 
189K,  and  1899: 

For  i-onstruction $311,459.02 

For  mainUmance 100,741.88 

412,  200. 90 


Balam-e 20,237.45 


Original  c^Btimatcd  cost  of  work,  1866,  amended  1868,  1879,  1892,  1898, 
and  1899 421,938.35 

Mofiey  statement. 

July  1,  1903,  balance  unexpended $49,317.06 

June  '10,  1904,  amount  ex^iended  during  fiscal  year: 

For  works  of  improvement $20, 252. 03 

For  maintenance  of  improvement 8,827.58 

29,079.61 

July  1.  1904,  l^alance  unexpended 20,237.45 

July  1,  1904,  outstanding  liabilities 7.38 

July  1,1904,  Ixalance  available 20,230.07 


July  1 ,  1904,  amount  covered  by  un(X3mpleted  contracts 4, 000. 00 

Amount  ( estimated )  require<l  for  completion  of  existing  project 22, 000. 00 

Amount  that  ctm  be  profitably  expended  in  fiw^  year  ending  June  30, 
190<i,  in  a<ldition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $22,000.00 

For  maintenance  of  improvement 15, 000. 00 

37,000.00 

8ubmitte<i  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


Aax  Bees  Scies,  Michigan: 

June  23, 1866 $88,541.00 

March2,  1867 10,000.00 

July  25, 1868  (allotment) .  10, 000. 00 
April    10,    1869    (allot- 
ment)    29,318.85 

July  11,  1870 10,000.00 

March  3,  1871 10,000.00 

Frankfort,  Mich.: 

June  10, 1872 10,000.00 

March  3,  1873 10,000.00 

June  23, 1874 10,000.00 

March3,  1875 10,000.00 

August  14, 1876 3,000.00 

June  18, 1878 8,800.00 

March  3,  1879 4,000.00 

June  14, 1880 5,000.00 

March  3,  1881 10,000.00 


Frankfort,  Mich.— Cont'd. 

August2, 1882 $15,000.00 

July  5,  1884 5,000.00 

AugU8t5, 1886 7,000.00 

Augustll,  1888 8,000.00 

September  19,  1890 10, 000. 00 

July  13,  1892 10,000.00 

August  18, 1894 50,000.00 

June3, 1896 15,000.00 

March  3,  1899 35,000.00 

June  13, 1902 54,500.00 

Total 438,159.85 

Amount  covered  into  the 
Treasury  (Report,  1871,  p. 
133) 5,721.50 

432,438.85 


ABOTRACT  OF  CONTRACTS  IN  FORCB. 


Dredffing, 

Contractor:  The  Lydon  A  Drews  Company. 
Date  of  contract:  March  26,  1903. 
Date  of  approval:  May  6,  1903. 
Date  of  beginning:  May  24,  1903. 
Date  of  expiration:  October  9.  1903. 
Rate:  16}  cents  per  cubic  yard. 


Extengion  and  repair  of  piers. 

Contractor:  T.  J.  Bennett  Sc  Co. 

Date  of  contract:  April  17,  1903. 

Date  of  approval:  May  13,  1903. 

Date  of  beginning:  May  15,  1903. 

Date  of  expiration:  September  15,  1903.     (Time  limit  waived.) 

Rates:  Dredging,  60  cents  per  cubic  yard;  cutting  down  and  removing  old  work, 
$2  per  linear  foot;  white-oak  piles,  35  cents  per  Imear  loot;  foundation  pilee,  60 
cents  per  linear  foot;  white-oak  timber,  $45  per  1,000  feet  B.  M.:  white-pine,  long- 
leaf  yellow-pine,  or  Douglas  flr  timber,  $32  per  1,000  feet  B.  M.;  hemlock  or  Nor- 
way pine  timber,  $22.50  per  1,000  feet  B.  M. ;  white-pine  or  long-1^  yellow-pine 
planks,  $30  per  1,000  feet  B.  M.;  driftbolts,  screw  bolts,  and  spikes,  3'i  cents  per 
pound;  stone,  $6.20  per  cord.  Removing  the  projecting  east  end  of  north  pier, 
lump  sum  of  $100  (this  last  item  annulled  by  supplemental  contract  dated  May 

Dredging, 

Contractor:  Samuel  O.  Dixon. 
Date  of  contract:  March  25,  1904. 
Date  of  approval:  April  15,  1904. 
Date  of  beginning:  May  3,  1904. 
Date  of  expiration:  September  17,  1904. 
Rate:  17}  cents  per  cubic  yard. 
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IMPROVEMENT  OF  HARBOR  AT  CHARLEVOIX,  MICHIGAN. 

Thfl  bixtorv  of  thia  work  to  the  banning  of  the  year  is  found  id 
the  Report  of  the  Chief  of  Engineers  for  1903,  pages  1978-1979. 


OPERATIONS   UURINQ  FISCAL  TEAK  ENDDTO  JUNE 


to,  19M. 


OperatioDB  under  the  contract  with  Archibald  J.  Beauvais  for  repair- 
ing the  north  pier  between  stations  11+2S.7  and  17+25.4  and  the  south 
pier  between  stations  15-1-26.6  and  174-77.9,  both  on  the  lower  chan- 
nel, and  the  north  revetment  of  the  upper  channel  were  begun  July 
23.  The  repairs  of  the  piem  of  the  lower  channel  were  completed  in 
November,  and  it  ia  prooable  that  those  on  the  upper  channel  would 
altto  have  been  completed  within  the  time  limit  of  the  contract  but  for 
the  greatly  increased  amount  of  material  and  labor  required  in  conse- 
queiu-c  of  the  washing  away  of  part  of  the  substructure  of  the  north 
revetment.  On  thia  account  the  completion  of  the  contract  was  delayed 
until  June  11.  operetiona  having  been  suspended  from  December  11 
to  May  14.  The  rcpaira  of  the  piers  of  the  tower  channel  consisted  in 
removing  the  old  timbers  above  the  level  of  zero  of  gauge,  repairing 
the  Hulwtructure  where  required,  building  a  new  superstructure  6  feet 
high  in  the  north  pier  and  5  feet  high  in  the  south  pier,  returning  the 
old  stone  tilling  to  the  work,  and  in  putting  oo  the  decking.    The  end 
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pockets  of  the  south  pier  were  also  partially  refilled.  When  work  was 
to  begin  on  the  proposed  repairs  to  the  north  revetment  of  the  upper 
channel  it  was  found  that  a  great  number  of  the  piles  of  the  substruc- 
ture were  lost  and  that  the  hlling  also  was  much  worse  than  had  been 
anticipated.  A  special  agreement  was  therefoi-e  concluded  with  the 
contractor  for  the  restoration  of  the  substructure,  which  required  63 
new  piles  in  the  front  wall,  3  new  piles  in  the  rear  wall,  and  3  new 
piles  at  the  west  end.  The  remainder  of  the  old  work  was  cut  down 
to  the  level  of  1  foot  below  zero  of  gauge  and  a  new. superstructure 
4  feet  high  in  the  front  wall  and  3  feet  high  in  the  rear  wall  was  built, 
the  front  piles  of  the  substructure  were  protected  with  an  oak  wale, 
and  the  revetment  was  refilled  with  58  cords  brush  and  49  cords  edg- 
ings, ballasted  with  21  cords  stone. 

Between  July  25  and  August  5  the  outer  portion  of  the  lower  chan- 
nel was  dredged  under  the  contract  with  tne  Lydon  &  Drews  Com- 
pany, with  the  result  that  a  channel  90  feet  wide  and  18  feet  deep  at 
the  entrance  and  a  channel  60  feet  wide  and  16  feet  deep  between  the 
piers  was  restored.  The  dredged  material  measured  10,510  cubic, 
yards,  and  the  cost  was  16^  cents  per  cubic  yard. 

Under  date  of  February  3,  1904,  permission  was  granted  to  the 
Charlevoix  Summer  Home  Association  to  occupy  as  a  landing  for  pas- 
senger steamers  45  feet  of  the  west  end  of  the  south  revetment 
between  Pine  Lake  and  Round  Lake,  on  condition  that  the  associa- 
tion keep  the  revetment  in  substantial  repair. 

On  May  15  the  steam  barge  Three  BrotherR^  of  Buffalo,  owned  bv 
William  H.  White  &  Co.,  of  Boyne  City,  Mich.,  ran  into  the  south 

Eier  at  the  outer  end,  breaking  the  timbers  to  the  depth  of  12  feet 
elow  the  top  at  the  end  of  the  pier  and  for  a  distance  of  30  feet  from 
the  end  in  the  top  course.  The  boat  also  damaged  the  old  front  wall 
of  the  north  pier  between  stations  11+65  and  11+95,  which  serves  to 
support  the  elevated  walk  to  the  light  on  the  end  of  the  pier.  The  lat- 
ter damage  was  repaired  by  the  United  States  Light- House  authorities. 
The  cost  of  the  foregoing  operations  was  as  follows: 

Repair  of  piers  and  revetment  ander  contract  with  Archibald  J.  Beauvais.  $10, 087. 64 
Dredging,  under  contract  with  the  Lydon  &  Drews  Company 1, 734. 15 

CONDITION    OF  WORK   JUNE   30,  1904. 

In  the  lower  channel  the  north  revetment  from  station  0  to  station 
9+45  is  a  complete  wreck.  The  interior  portion,  345  feet  in  length, 
has  been  used  by  the  owners  of  the  land  behind  it  as  a  landing  place 
for  vessels  and  for  purposes  of  transshipping  freight,  and  it  should 
be  repaired  by  them  at  their  expense.  From  station  9+45  to  the 
outer  end  the  pier  is  in  good  condition.  The  south  pier,  with  the 
exception  of  the  damaged  outer  end,  is  also  in  good  condition.  In  the 
upper  channel  the  north  revetment  has  just  been  repaired  and  is  in 
good  condition.     The  south  revetment  is  in  bad  condition. 

Soundings  made  June  23-25  showed  the  following  available  depths: 
Outside  of  the  lower  channel  there  was  17.4  feet  in  front  of  the  middle 
of  the  entrance,  16.1  feet  on  the  line  of  the  north  pier,  and  14.4  feet 
on  the  line  of  the  south  pier.  Between  the  piers  oi  the  lower  channel 
there  was  10.5  feet  available  in  mid-channel  and  in  the  channel  from 
Round  to  Pine  Lake  17.4  feet.  The  depths  refer  to  the  level  of  zero 
of  gauge.  The  stage  of  the  lake  at  the  time  of  soundings  was  0.0  to 
—0.1  foot. 
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WORK   PROPOSED  FOR  FISCAL  TEAR  ENDING  JUNE  80,  1905. 

There  is  nothing  proposed,  on  account  of  the  nmall  amount  of  the 
remaining  Imlance. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  TEAR  ENDING  JUNE   30,    1906. 

Alx)ut  600  feet  of  the  north  revetment  need  complete  reconstruction, 
the  south  revetment  of  the  upper  channel  should  oe  rebuilt  above  the 
water  surface,  and  all  the  structures  require  considerable  filling.  The 
a|)proved  project  provides  for  an  extension  of  200  feet  to  the  south 
pier,  at  an  estimated  cost  of  $19,800.  The  estimate  is  therefore  as 
follows: 

To  complete  the  project,  200  feet  extension  to  south  pier,  at  $99 $19, 800 

For  maintenance: 

Rebuilding  about  600  feet  north  revetment  (lower  channel ) 15, 000 

Rebuilding  revetment  (upper  channel) 9, 150 

Miscellaneous  small  repairs  and  refilling 4, 000 

Dredging 5,000 

Total 62,950 

As  provided  in  section  14  of  the  river  and  harlior  act  of  June  13, 
1902.  and  in  pursuance  of  the  directions  of  the  Chief  of  Engineers 
dated  .June  23,  1902,  a  special  report  was  submitted  to  the  Cnief  of 
Engineers  under  date  of  Octol)er  3, 1902,  upon  a  preliminary  examina- 
tion of  Charlevoix  Harbor,  Michigan^  ^'witha  view  to  obtaining  a 
(*hannel  18  feet  in  depth  from  Lake  Michigan  to  Pine  Lake." 

Total  amount  appropriated  and  allotted  to  June  30,  1904 $175, 500. 00 

Total  amount  ex|H>nde<i  on  project  of  1868,  amended  in  1876  and  1884: 

For  construction $80, 205. 04 

For  maintenan(*e 93, 21 1. 91 

173,416.95 

Balance 2,083.05 


Original  estimated  (XJ8t  1868,  amended  1876  and  1884 184,000.00 

Money  statement. 

July  1,  UH)3,  Ijalance  unexpende<l $13,437.56 

June  30,  1904,  amount  expended  during  fiscal  year,  for  nuuntenant'e  of 
improvement 11, 354. 51 

Julv  1,  1904,  l»lana»  unexpended 2,083.05 

July  1,  1904,  outstanding  liabilities 65.84 

July  1,  1904,  l>alance  available 2,017.21 


J  uly  1 ,  1 904,  amount  covered  by  uncompleted  contracts 1, 445. 38 


Amount  ( ot<timate<i )  required  for  completion  of  existing  project 19, 800. 00 

Amount  that  can  be  profitably  exfienned  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  Imlance  unexpended  July  1,  1904: 

For  worlcH  of  improvement $19, 800. 00 

For  maintenan<'e  of  improvement 33, 150. 00 

52,950.00 

8ubmitt4Mi  in  (*ompliance  with  ro<]uirementsof  sundry  civil  at^t  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


August  14,  1876 $10,000 

June  18,  1878 12,000 

MarchS,  1879 9,000 

June  14,  1880 10,000 

MarchS,  1881 10,000 

AugU8t2,  1882 10,000 

July  6,  1884 10,000 

Augusts,  1886 10,000 

August  11,  1888 12,500 


September  19,  1890 $9,000 

July  13,  1892 10,000 

August  18,  1894 8,000 

Junes,  1896 20,000 

March8,  1899 15,000 

June  13,  1902 20,000 

Total 175,500 


ABSTRACT  OP  CONTRACTS  IN  FORCB. 


Dredging. 

Contractor:  The  Lydon  &  Drews  Company. 
Date  of  contract:  March  26,  1903. 
Date  of  approval:  May  6,  1903, 
Date  of  beginning:  May  24,  1903. 
Date  of  expiration:  October  9,  1903. 
Rate:  16}  cents  per  cubic  yard. 

Repair  of  piers  and  revetment. 

Contractor:  Archibald  J.  Beauvais. 

Date  of  contract:  March  26,  1903. 

Date  of  approval:  April  13,  1903. 

Date  of  beginning:  August  1,  1903. 

Date  ef  expiration;  November  15^  1903.     (Time  limit  waived.) 

Rates:  Cutting  down  and  removing  old  work,  $2  per  linear  foot;  white  oak  tim- 
ber, $50  per  M  feet,  B.  M,;  white  pine,  long-leaf  yellow  pine,  or  Douglas  fir  timber, 
$32  per  M  feet,  B.  M. ;  white  pine  or  long-leaf  yellow  pme  planks,  ^iO  per  M  feet, 
B.  M.;  driftbolts  and  screw  bolts,  3}  centd  per  pound;  spikes,  4  cents  per  pound; 
stone,  $6  per  cord;  edgings,  $2.50  per  cord. 


COMMERCIAL  STATISTICS  FOR  CHARLRVOIX   H ARBOR,   MICniGAN,  CALENDAR   TEAR  Bin>INO 

DECEMBER  31,  1903. 

[C<>mpile<1  from  statement  furnished  by  the  deputy  collector  of  customs  at  Charlevoix,  Mich.] 


Character  of  vessel. 


I 


Number. 


Steam 

Sail 

Total 


S12 


&i6 


Tonnage. 


66,870 
61.850 


120,720 


Maximum  draft,  lt>.3  feet. 
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ReceipU  and  ihipments  by  voiael,  190S. 


Articles  rw^ived. 


Beer  .. 

Brickii 

Coal... 


Feed 

Grain 

Lumber 

Pllea 

MerchandiMi>,  mlneellmneouH . 


Total 


TonB. 


56 

213 
8,880 

100 
l.MO 
1,6&2 

210 
2,000 


9,«A0 


Articles  shipped. 


Apples 

Bark 

Barrels,  empty 

Hones .• 

Logs 

Lumber 

Posts 

Ties 

Merchandise,  miscellaneoos 


ToUl 


Tons. 


8 

1,520 

46 

9 

147 

96,564 

1.242 

5,400 

1,000 


107,906 


Total  freight  carried  in  1902 
Total  freight  carried  in  1903 


Tons. 

245.  «n 
U7.586 


Decrease 128,881 


M  M  15. 

IMPROVEMENT  OF  HARBOR  AT  PI'nK)SKEY,  MICHIGAN. 

The  proviouH  history  of  this  improvement  to  the  beginning  of  the 
year  is  found  in  the  Report  of  tlie  Chief  of  Engineers  ^r  1903,  pages 
lJKSl-1982. 

OPERATIONS  DURING   FISCAL  YEAR  ENDING  JT7NE  30,  1904. 

A  contnu't  was  entered  into  on  July  2,  1903,  with  A.  J.  Beauvais 
&  Co.  for  removing  the  north  breakwater  and  extending  the  west 
breakwater  300  feet,  the  extension  to  consist  of  the  two  cribs  removed 
from  the  north  breakwater  and  of  one  new  crib  100  feet  long,  30  feet 
wide,  and  22i  feet  high,  resting  on  a  stone  foundation  and  provided 
with  a  continuous  superstructure  3  and  4  feet  high,  the  work  to  begin 
May  1  and  to  be  completed  Noveml)er  1,  1904. 

Actual  operations  were  begun  June  13,  the  contractors  having  been 
delayed  at  Charlevoix  Harbor,  where  the  work  under  their  contract 
for  reimiring  the  piers  and  revetments  was  not  completed  until  June 
11.  Since  tnen  they  have  removed  106.3  cords  large  stone  from  the 
slopes  of  the  foundation  of  the  north  breakwater  and  67.4  cords  from 
the  tilling  of  that  structure,  and  deposited  the  same  in  the  foundation 
of  the  extension  of  the  west  breakwater.  The  cost  of  the  foregoing 
op<;rations  was  $0JK).95. 

CONDITION   OP  WORK  JUNE  30,  1904. 

I  ^pon  completion  of  the  work  now  under  contract  with  A.  J.  Beauvais 
&  Co.  the  works  at  this  harbor  will  consist  of  a  westerly  breakwater 
about  1H>1  feet  long,  consisting  of  200  feet  of  stonework  and  701  feet 
of  cril)work.  A  break  now  existing  in  the  lake  wall  of  the  present 
end  cri!)  will  Ik*  closed  up  under  the  contract  now  in  force.  When  the 
work  above  mentioned  is  completed,  the  breakwater  will  be  in  good 
cooditioii. 
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WORK  PROPOSED   FOR   FISCAL  YEAR  ENDING  JUNE   30,  1905. 

The  work  under  the  contract  with  A.  J.  Beauvais  &  Co.  will  be 
completed. 

ESTIMATE  OF  FUNDS  FOR  FISCAL  YEAR  ENDING  JUNE   30,  1906. 

A  further  extension  of  the  west  breakwater  will  unquestionably 
prove  necessary  after  the  removal  of  the  north  breakwater.  An  enti- 
mate  is  therefore  furnished  for  an  extension  of  200  feet,  and  also  for 
the  necessary  maintenance,  viz: 

200  feet  extension  of  west  breakwater,  at  $160 $30,000.00 

Repairs 3,000.00 

Total 33,000.00 


Total  amount  appropriated  to  June  30,  1904 8S,000.00 

Total  amount  expeoined  on  project  of  1894,  amended  in  1902: 

For  construction $53,201.10 

For  maintenance 2,378.68 

66,579.78 


Balance 32,420.22 


Original  estimated  cost  of  work,  1894 170,000.00 


Money  statement, 

July  1,  1903,  balance  unexpended $32,464.67 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   44.45 


July  1,  1904,  balance  unexpended 32,420.22 

July  1,  1904,  outstanding  liabilities 84.33 


July  1,  1904,  balance  available 32,336.89 


July  1,  1904,  amount  covered  by  uncompleted  contracts 27, 744. 98 


Amount  ( estimated )  required  for  completion  of  existing  project 82, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $30,000.00 

For  maintenance  of  improvement 3,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


33,000.00 


APPROPRIATIONS. 


September  19,  1890 $15,000 

July  13,  1892 20,000 

August  18,  1894 10,000 

Jime3, 1896 8,000 


March  3, 1899 $20,000 

June  13, 1902 15,000 

Total 88,000 
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ABSTRACT  OF  CONTRACTB  IN  FOBCB. 


Extention  of  wed  brtakwaUr, 


Contractore:  A.  J.  Beauvais  &  Co. 

Date  of  contract:  Julv  2,  1903. 

Date  of  approval:  July  28,  1903. 

Date  of  beginning:  Any  time  prior  to  May  1,  1904. 

Date  of  expiration:  November  1,  1904. 

Rates:  Removinff  north  breakwater  cribe  and  stone  filling  and  replacing  same  in 
west  breakwater,  mmp  sum  of  $8,250;  white  oak  timber,  (60  |)er  M;  white  pine, 
long-leaf  yellow  pine,  or  Douglas  flr  timber,  $35  per  M;  white  pine  or  long-leaf  yel- 
low pine  timber  for  deck,  $34  per  M;  hemlock  or  Norway  pine  timber,  $28.50  perM; 
driftbolts  and  screw  bolts,  4  cents  per  pound;  spikes,  5  cents  per  pound,  stone,  $6.50  per 
cord. 


OOMMEBCIAL   HTATICrTICS    FOB    PBTOSKBY    HARBOB,    MICHIGAN,    CALBNDAR    YBAR   BNDINO 

DBCBMBBB  31,  1903. 

[Compiled  from  tUktement  fumlibed  by  Mr.  S.  A.  Weston,  agent  for  Northern  Michigan  Transportation 

Company.] 


Character  of  reMel 


Steam 

Hail 

Total 


Number. 


Tonnage. 


1.966 
182 


2,U7 


EeceipU  and  shiptnenU  by  ves^el^  190S. 


824,700 
16,200 


840,900 


Articles  received. 


Tons. 


Fifth 

Flour,  feed,  etc 

Fruit  and  vegetables 


Machinerr,  pipe,  vtc 

Mcrchandi<«e,  mitM.*ellaneous ,    120, 000 


850 

280 

120 

1.200 


Total. 


121,960  : 


Articles  shipped. 

Fruit 

Lumber 

Vegetables 

Wooden  ware 

Merchandise,  miscellaneous 

Total 


Tons. 


126 

7.000 

876 

860 

1,000 


8,860 


MM  i6. 


SURVEY  OF  ARCADIA  HARBOR,  MICHIGAN. 

[Printed  in  House  Doc.  No.  194,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washingtonj  December  i,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  report  dated  October  29, 
11)02,  by  Capt.  CharleH  Keller,  Corps  of  Engineers,  on  survey  of  Arcadia 
Harbor,  Atichigan,  with  estimate  of  cost  for  maintaining  piers  and 
channel,  made  in  pursuance  of  a  renuirement  of  the  river  and  harlK)r 
act  approved  Juno  13,  1902.  Arcaaia  Harbor  lies  at  the  north  end  of 
Rar  Lake,  which  connects  with  I^ake  Michigan  by  a  channel  between 
parallel  piers  created  and  maintained  bv  private  enterprise. 

Captain  Keller  presents  a  plan  for  thoroughly  rebuilding  the  piers 
at  an  estimated  cost  of  $90,390  and  $5,200  annually  for  maintaining 
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the  piers  and  dredging  the  channel,  bat  in  his  judgment,  for  reasons 
stated,  this  ezpenmture  is  not  justinable.  He  is  of  opinion,  however, 
that  the  locality  is  worthy  of  improvement  to  the  extent  of  maintain- 
ing the  present  channel,  by  dredging  only,  at  a  cost  of  $3,000  annually 
for  a  period  of  five  years.  The  views  of  Captain  Keller  are  concurred 
in  by  the  division  engineer,  Lieut.  Col.  O.  H.  Ernst,  Corps  of  En^- 
neers,  and  by  the  Board  of  Engineers  for  Rivers  and  Hartiors,  which 
has  reviewed  this  report  under  the  provisions  of  sections  8  and  14  of 
the  above-mentioned  act. 

I  concur  in  the  opinion  of  the  Board  as  expressed  in  its  report  of 
April  15, 1903. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  6en.f  Chief  of  JSngineers^  U.  8.  Army. 

Hon.  Elihu  Root, 

Secretary  of  Wa/r. 


BBFOBT  OF  CAFT.  CHARLES  tttbtt^tbRj  OOBFS  OF  ENOINEEB8. 

Unttkd  States  Engineer  Office, 

Oromd  Rapids  ^  Mich.^  October  i89,  1908. 

General:  I  have  the  honor  to  submit  the  following  report  of  a 
survey  made  at  Arcadia  Harbor,  Michigan,  in  compliance  with  the 
requirements  of  section  14  of  the  river  and  harbor  act  of  June  13, 
1902,  which  directs  the  preparation  of  an  estimate  of  the  cost  of  main- 
taining piers  and  channel.  The  duty  of  preparing  this  estimate  was 
assigfnea  to  me  by  letter  from  the  Office  of  the  Chief  of  Engineers 
datra  June  23,  1902,  and  by  Department  letter  of  August  8, 1902,  for 
the  purpose  of  making  the  necessary  survey,  there  was  allotted  the 
sum  of  1^200  from  the  appropriation  for  examinations,  surveys,  and 
contingencies  provided  for  in  the  act  above  mentioned. 

Previous  knowledge  of  this  harbor  is  derived  from  the  report  of  a 
preliminary  examination  ^^with  a  view  to  obtaining  a  channel  160  feet 
wide  and  14  feet  deep,''  made  in  compliance  with  the  requirements  of 
the  river  and  harbor  act  of  March  3, 1899,  by  my  predecessor,  Oapt 
Chester  Harding,  Corps  of  Engineers,  and  print^  upon  pages  894d- 
3946  of  the  Annual  Report  of  the  Chief  of  Engineers  tor  1^.  Refer- 
ence is  invited  to  Captain  Harding's  report  for  his  opinion  as  to  the 
merits  of  Arcadia  Harbor. 

In  the  accompanying  report  of  Mr.  C.  W.  H.  Smith,  junior  engi- 
neer, who  made,  under  my  direction,  the  survey  which  was  necessary 
for  the  intell^nt  preparation  of  the  required  estimate  of  cost  of 
maintainingpiers  and  cnannel,  is  given  a  full  account  of  tlie  history 
of  Arcadia  Harbor,  of  its  present  and  prospective  commercial  impor- 
tance, and  of  the  nature  ana  condition  of  the  harbor  works.  As  stated 
in  Mr.  Smith's  report,  Arcadia  is  an  unincorporated  villam  of  about 
400  inhabitants.  It  is  at  the  north  end  of  Bar  Lake,  which  is  18  miles 
north  of  Manistee  Harbor,  9  miles  north  of  Portage  Lake  Harbor,  and 
11  miles  south  of  Frankfort  Harbor. 

The  chief  industries  are  a  sawmill  and  dimension-stock  factory  with 
68  employees,  a  veneer  and  basket  factory  with  65  employees^  and  a 
planing  and  feed  mill  combined.    The  sawmill  is  in  operation  practi- 
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cally  the  entire  year,  and  has  a  daily  capacity  of  88,000  feet  B.  M.  of 
hardwood  or  80,000  feet  B.  M.  of  hemlock.  In  addition  the  village 
ha8  a  number  of  stores,  the  most  important  of  which,  together  with 
the  above  mills  and  practically  all  of  uie  dock  property,  are  owned  by 
the  Henry  Starke  Land  and  Lumber  Company.  Arcadia  has  commu- 
nication with  the  interior  by  means  of  the  Arcadia  and  Betsey  River 
Railroad,  21  miles  long,  which  connects  with  the  Pere  Marquette  Rail- 
road at  Henry,  17  miles  from  Arcadia,  and  with  the  Ann  Arbor  Rail- 
road and  the  Manistee  and  Northeastern  Railroad  at  Copemish,  the 
eastern  terminus  of  the  road  itself. 

Three  boats  run  regularly  to  Arcadia.  One  is  a  steam  barge,  the 
Arcadia.  119  feet  long  and  drawing  11.5  feet  loaded,  which  is  owned 
by  the  Henry  Starke  Land  and  Lumber  Company  and  used  by  them 
to  carry  their  lumber  to  western  markets.  The  others  are  small 
steamers,  the  John  D.  Defwar^  72  feet  long,  and  the  Liberty^  97  feet 
long,  which  run  along  the  shore  between  Frankfort  and  Manistee, 
stopping  at  Arcadia  twice  each  daj. 

Communication  with  Lake  Michigan  is  through  Bar  Lake  and  through 
a  dredged  channel  created  and  maintained  by  private  enterprise,  at  an 
exnense  to  date,  as  stated,  of  about  $56,000.  The  depths  in  the  Bar 
Lake  channel  are  ample,  but  tiie  artificial  outlet  into  Lake  Michigan 
requires  constant  dredging. 

The  principal  commerce  tributary  to  this  harbor  is  derived  from  the 
shipment  of  lumber,  wood,  and  allied  products,  and  amounts  at  pres- 
ent to  from  28,500  to  29,000  tons  annually.  Receipts  of  water-borne 
freight  are  inconsiderable  in  amount,  so  that  it  is  apparent  that  the 
value  of  this  harbor  is  dependent  upon  the  one-way  ireight  originat- 
ing from  the  lumber  industry.  Such  small  general  conunerce  as  exists 
depends  upon  and  will  largely  cease  with  the  same  industry,  which 
probably  will  not  continue  for  more  than  twenty  years  to  come. 

The  harlK)r  structures  are  inefficient  in  type  and  built  of  the  most 

Eerishable  varieties  of  timlx'r.  For  the  proper  maintenance  of  the 
arbor  and  to  reduce  to  a  minimum  the  cost  of  the  necessary  period- 
ical dredginj^  both  piers  must  be  practically  rebuilt  throughout,  and 
the  north  pier  must  be  extended  at  least  800  feet,  so  as  to  bring  its 
outer  end  opposite  the  outer  end  of  the  south  pier.  At  present  the 
north  pier  terminates  about  at  the  10-foot  contour,  a  condition  that 
renders  shoaling  excessive*  At  the  time  of  the  survey,  as  shown 
by  the  map'  herewith,  the  available  depth  was  between  12  and  12.5 
feet  in  a  narrow  and  ratner  difficult  channel,  and  this  deptii  is  subject  to 
considerable  further  diminution  due  to  the  usual  lowering  of  the  lake 
surface  during  the  months  of  October  to  April,  inclusive,  and  to  the 
seas  which  are  prevalent  during  the  same  months.  As  a  matter  of  fact, 
probably  less  than  10  feet  may  safely  be  counted  on  at  this  harbor 
throughout  the  year,  but  this  depth,  if  reliably  maintained,  seems 
ample. 

To  rebuild  the  piers  so  as  to  render  them  sand  tight  and  to  extend 
the  north  pier  the  estimate  is  as  follows: 

1.120  linear  feet  sheet  pile  revetment,  at  $22 $24,640 

1,300  linear  feet  pile  pier,  at  $27.60 35,750 

300  lini'ar  feet  cnbwork  tor  pier  extension,  at$100 30,000 

ToUl 90,390 

«  Not  printed. 


3040       BEPOBT    OP   THB    CHIEF    OF   ENGINEERS,   U.   8.   ARMT. 

After  the  piers  have  been  rebuilt  the  average  annual  cost  for  main- 
tenance of  the  structures  will  be  about  $1  per  foot  of  lenjs^h,  or  about 
$2,700;  while,  based  upon  past  experience  at  this  harbor  and  others 
in  the  vicinity,  the  cost  of  maintaining  the  channel  by  dredginff  will 
probably  be  not  less  than  $2,500  annually.  The  average  annual  '^coet 
of  maintaining  the  piers  and  channel"  will  therefore  be  $5,200;  but 
this  figure  is  based  upon  antecedent  thorough  rebuilding  of  all  struc- 
tures, and  is  liable  to  be  more  than  doubled  in  the  absence  of  early 
appropriation  of  its  estimated  cost  ($90,390). 

The  commercial  interests  to  be  served  by  these  expenditures  are  at 
present  small  in  amount  and  local  in  character.  Personal  examination 
of  the  locality  shows  that  future  development  will  be  slow  and  not 
extensive.  Lnder  the  circumstances,  the  expenditure  of  $90,000  in 
rebuilding  and  extending  the  piers  and  of  $2,700  annually  upon  their 
maintenance  does  not,  in  my  judgment,  seem  justifiable. 

On  the  other  hand,  expenditures  for  dredging  only  will  permit  the 
maintenance  of  this  harbor  for  such  general  commerce  as  now  exists 
and  may  hereafter  arise,  and  for  the  next  five  years  such  expenditure 
should  not  exceed  $2,500  to  $3,000  annually.  At  the  end  of  that  time 
a  growth  sufficient  to  warrant  further  and  larger  expenditure  will 
have  manifested  itself  or  else  it  will  have  become  evident  that  future 
expenditures  are  unwarranted.  In  view  of  the  fact^  therefore,  that  a 
small  general  traffic  does  exist,  and  because  it  is  believed  that  private 
interests  should  not  be  taxed  for  even  this  relatively  small  general 
good,  I  have  the  honor  to  state  that  for  a  limited  period  of  five  years, 
and  to  the  extent  of  $3,000  annually,  I  regard  Arcadia  Harbor  as 
worthy  of  being  maintained  at  the  expense  of  the  United  States  by 
dredging  only. 

Attention  is  invited  to  the  very  complete  report  of  Mr.  C-  W.  H. 
Smith,  junior  engineer,  who  made  the  necessary  survey  and  examina- 
tion under  my  direction. 

Very  respectfully,  your  obedient  servant, 

Charles  Keller, 
Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie^ 

Chief  of  Engineers^  U.  S.  A» 

(Through  the  Division  Engineer.) 

[Fint  iodonement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  lU.,  November  tf,  IdOB. 
Respectfully  returned  to  Captain  Keller,  who  is  requested  to  state 
what  dimensions  of  channel  he  thinks  worthy  of  maintenance  by  the 
United  States. 

O.  H.  Ernst, 
^  Zieut.  Col.  J  Corps  of  Engineers. 
Divieion  Engineer j  Northwest  Division. 

[Second  Indonement.] 

U.  S.  Engineer  Office, 
Orand  Rapids^  Mich.^  November  11^  1902. 
Respectfully  returned  to  Lieuteaant-Colonel  Ernst 
The  intention  of  Congress  in  calling  for  an  estimate  of  the  cost  of 
maintaining  piers  and  channel  is  believed  to  be  die  ascertainment  of 
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the  cost  of  maintaining  the  structares  and  the  channel  in  a  condition 
as  good  as  that  in  whicn  they  were  found  to  be  at  the  time  of  the  sur- 
vey. Accordingly,  the  channel  which  it  is  proposed  to  maintain  by 
means  of  dredging,  the  estimate  of  the  cost  of  which  is  contained  in 
paragraph  11  of  the  accompanying  report,  is  a  channel  whose  mini- 
mum depth  shall  be  that  which  existed  at  the  time  of  the  survey  and 
whose  width  shall  be  the  least  width  practicable  for  the  class  of  vessels 
which  have  been  accustomed  to  use  tnis  harbor. 

Such  a  channel  would  therefore  be  of  a  minimum  available  depth  of 
12  feet,  referred  to  the  zero  of  the  engineer  gauge,  and  its  width  sliould 
be  not  less  than  50  feet.  To  afford  this  depth  of  12  feet  by  means  of 
dredging  requires,  in  accordance  with  the  usual  practice  of  this  dis- 
trict, dredging  to  a  depth  of  14  feet  below  the  zero  of  the  gauge. 
Based  upon  those  dimensions,  the  above-mentioned  estimate  of  the 
annual  cost  of  dredging  has  been  prepared. 

Charles  Keller, 
Captain^  Corps  of  EngineerB. 

(Third  indorsement] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  November  12^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  Arcadia  Harbor  is  for  the  present  worthy 
of  IxMng  maintained  by  dredging  to  the  extent  stated  in  the  second 
indorsement. 

O.  H.  Ernst, 
ZteitL  Cm.  of  Kngineers^ 
Division  Engiiieer^  NorOncest  Division. 

[Fourth  iudorsement] 

Ofi-ice  Chief  of  Engineers,  U.  S.  Armt, 

November  22.  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  con^ititutcd  by  Special  Orders,  No.  i&,  Headquarters,  Corps 
of  Engineers,  current  series,  for  consideration  and  recommendation, 
as  retjuired  by  section  3  of  the* act  of  .June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Fifth  indorMment.] 

Board  of  Engineers  for  Rivers  and  Harbors. 

Washington^  D.  CI,  April  16^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  given  due  con- 
sideration to  the  within  report  of  the  district  officer,  the  indorsements 
thereon,  and  several  communications  from  interested  parties. 

The  commerce  of  Arcadia  Harbor,  Michigan,  is  limited  in  amount 
and  pertains  largely  to  the  business  of  a  single  corporation.  Never- 
theless, some  general  use  of  the  harlwr  is  made,  ana  there  is  prospeet 
of  an  increase  and  a  change  of  character  in  the  commerce  of  the  port, 
owing  to  the  rapid  development  of  the  tributary  country. 
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CoDcurring  with  the  district  officer  and  the  division  engineer,  the 
Board  is  of  opinion  that  the  circumstances  of  the  large  private  expiend- 
iture  already  made  in  the  construction  of  this  harbor,  and  the  reason- 
able prospect  of  increase  of  commerce,  render  it  advisable  that  the 
United  States  maintain  the  existing  depth  and  a  practicable  width  of 
channel  by  means  of  dredging,  at  an  expense  of  $3,000  annually,  for  a 
limited  period  of  five  years.  At  the  end  of  this  period  it  may  readily 
be  determined  whether  conditions  will  justify  further  work.  UndeV 
present  circumstances  work  on  the  piers  is  not  deemed  advisable. 
For  the  Board: 

H.  F.  Hodges, 
Major  J  Corps  of  EnaineerR, 

Senior  Meniber  Prt:«ent. 


report  of  mr.  c.  w.  h.  smith,  junior  exoinskr. 

United  States  Engineer  Office; 

Grand  Rapids,  Mich,,  October  tJ.  1909, 

Captain:  I  have  the  honor  to  submit  the  following  report  upon  a  survey  of 
Arcadia  Harbor,  Michigan,  made  in  ac(x>rdance  with  your  instructions  "tosabmit 
an  estimate  of  cost  of  maintaining  piers  and  channel/'  The  survey  was  made  Sep- 
tember 18-26,  1902,  and  a  map  of  the  harbor  is  submitted  herewith. 

Arcadia  is  an  unincorporated  village  of  about  400  inhabitants,  situated  in  the  8.  W.  | 
of  section  10  of  the  northwe^^t  township  of  Manistee  County.  It  is  at  the  north 
end  of  Bar  Lake,  which  is  about  18  miles  north  of  Manistee  Harbor,  9  miles  north  of 
Portage  Lake  Harbor,  and  10  miles  south  of  Frankfort  Harbor. 

At  the  pre^nt  time  the  chief  industries  are  a  sawmill  and  dimension-etock  factonr 
with  58  employees,  a  veneer  and  basket  factory  with  65  employees,  and  a  planii^f 
and  feed  mill  combined.  There  are  three  general  stores,  and  another  building  for 
the  same  purpose  under  construction,  two  blacksmith  shops,  two  hotels,  a  cabinet 
shop,  implement  store,  hardware  store,  drug  store,  meat  market,  and  livery  stable. 
The  sawmill  is  operattnl  the  yt^ar  round  with  the  exception  of  about  one  month  in 
the  fall,  when  it  is  shut  down  for  repairs,  and  has  a  daily  capacity  of  about  38,000 
feet  B.  M.  of  hard  wood,  or  80,000  feet  li.  M.  of  hemlock  timber. 

The  sawmill  and  dimension-stock  factory,  veneer  and  basket  factory,  the  larger  of 
the  three  general  storei^,  and  a  blacksmith  shop  are  all  owned  and  operated  by  the 
Henry  Starke  Land  and  Lumber  Company. 

Interior  communication  is  afforded  by  the  Arcadia  and  Betsey  River  Railway,  21 
miles  in  length,  running  approximately  midway  between  the  Ann  Arbor  Railroftd, 
about  10  miles  to  the  north,  and  the  Manistee  and  Northeastern  Railroad,  aboat  the 
same  distance  to  the  south.  At  Henry,  17  miles  from  Arcadia,  it  connects  with  the 
Pere  Marquette  Railroad,  and  at  Copemish,  the  eastern  terminus,  with  the  Ann 
Arbor  and  the  Manistee  and  Northeatitern  railroads.  This  road  was  first  built  as  a 
narrow-gauge  logging  road,  but  in  1895  it  was  widened  to  standard  gauge.  Two  trains 
are  run  each  way  daily,  one  a  mixed  and  the  other  a  logging  train.  The  railway, 
although  a  t>e])arate  corporation,  is  owned  and  operated  by  the  stockholders  of  the 
Henry  Starke  I^nd  and  Lumber  Company.  The  country  adjacent  to  the  railway  is 
largely  covered  with  hard-wo<xl  forest.  As  soon,  however,  as  the  timber  along  the 
line  in  the  northern  part  of  Pleatsanton  Township  is  cut,  which  is  looked  for  in  the 
near  future,  it  is  the  intention  of  the  owners  to  change  the  alignment  of  the  road  so 
as  to  pa.<s  through  the  southern  portion  of  the  said  township,  thus  shortening  the 
line  some  3  or  4  miles  and  offering  rail  communication  with  tiie  village  of  Bearlake, 
which  has  a  population  of  about  500  and  is  situated  on  the  southeast  shore  of  Bear 
Lake,  in  sections  4  and  5  of  Bear  Lake  Township. 

Bearlake  is  in  touch  with  a  ^ood  farming  country,  and  its  business  greatly 
exceeds  that  of  Arcadia,  although  it  has  no  railroad  connei*tions  except  a  narrow- 

Suge  log}:ing  road  (the  Bear  l^ke  and  Eastern  Railroad)  running  west  from  the  vil- 
^  to  a  bridge  pier  at  Pierport  on  Lake  Michigan,  3}  miles  south  of  An^dia  Harbor. 
A  great  part  of  the  pnxluce  of  the  surrounding  country  is  shipped  out  over  thia  road 
and  thence  by  boat  to  Manistee  or  Frankfort  The  bulk  of  freight  received,  how- 
ever, comes  Sy  rail  to  Chief,  a  station  on  the  Manistee  and  Northeastern  Railroad, 
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and  is  hauled  from  thiB  point  by  team,  a  distance  of  about  7  mOea.  This  is  pre- 
ferred to  having  the  freight  sent  to  Onekama,  which  is  2  miles  nearer,  on  account  of 
the  bad  roads  and  high  sandy  hills  iust  north  of  that  village.  The  Bear  Lake  and 
Eastern  Railroad  is  to  be  taken  up  this  fall  and  the  bridge  pier  abuidoned. 

There  are  at  present  three  resular  boats  running  to  Aroidia.  One  is  a  steam  barge, 
the  Arcadia,  119  feet  long  ana  drawing  11.5  feet  loaded,  which  is  owned  by  the 
Henry  Starke  Land  and  Lumber  Ck>mpany  and  used  by  them  to  carry  their  lumber  to 
western  markets.  The  others  are  small  steamers,  the  John  Z>.  JDewar.72  feet  long, 
and  the  Liberty^  97  feet  long,  which  run  along  the  shore  between  Frankfort  and 
Manistee,  stopping  at  Arcadia  twice  each  day. 

Bar  Lake  is  a  body  of  water  about  4,800  feet  long,  north  and  south,  and  with  an 
extreme  width  of  al)OUt  3.400  feet  in  the  southern  imrt  From  the  north  end  about 
3,000  feet  of  the  len^h  of  the  lake  is  from  300  to  750  feet  wide,  with  depths  of  from 
20  to  35  feet,  and  with  tlie  15-foot  curve  following  very  near  the  shore  line.    This 

Eart  of  the  lake  is  parallel  to  the  shore  line  of  Lake  Michigan  and  separated  from  it 
y  a  narrow  strip  of  land  from  300  to  750  feet  wide.  The  village  is  situated  at  the 
north  end  of  this  narrow,  deep  portion  of  tlic  lake.  The  larger,  southern  portion 
has  depths  of  15  to  18  feet  in  its  western  half  and  shoals  off  into  a  marsh  at  the  east 
end,  wnere  it  rei^eives  its  only  stream.  Bar  Creek.  This  lake  is  given  on  the  Lake 
Michigan  coast  chart  No.  9,  as  *'N.  Bar  Lake.*'  All  the  dock  front  and  shore  line, 
except  the  end  of  one  street  in  the  village,  and  the  larger  portion  of  the  land  along 
the  south  shore  line,  are  owned  bv  the  Henry  Starke  Land  and  Lumber  Ck>mpany, 
the  Arcmlia  and  Betsey  River  Railway  Company,  or  the  individual  members  of  both 
cor(X)ratic)ns.  While  the  public  dock  at  the  foot  of  Pine  street  is  only  66  feet  long, 
the  people  have  secured  a  right  for  boats  of  any  length  to  lie  at  the  dock. 

The  original,  natural  channel  from  Bar  Lake  to  Lake  Michigan  was  about  1,000 
feet  south  of  the  north  end  of  the  lake.  This  channel  was  at  times  entirely  closed 
by  drifting  sand,  and  when  scoured  out  by  floods  was  available  only  for  rowboats  and 
Bmall  fish  boats. 

The  village  of  Arcadia  was  founded  in  1880  by  Henry  Starke,  of  Milwaukee,  Wlb. 
He  had  acquired  some  1,000  acres  of  hard-wood  timber  lands  in  the  vicinitv,  and 
began  to  develop  his  property  by  erecting  a  sawmill,  other  buildings,  and  a  bridge 
pier  with  a  railway  track  extendmg  into  Lake  Michigan  about  1,000  feet  on  the  line 
of  what  is  now  known  as  Lake  street  Additional  improvements  were  added  as  his 
business  prospere<],  and  Arcadia  opened  up  a  market  for  the  products  of  the  surround- 
ing country.  This  bridge  pier  was  in  use  from  1881  to  1893,  inclusive,  for  shipping 
luml)er,  wood,  bark,  farm  products,  etc  For  Mr.  Starke's  business  alone  this  pier 
would  have  ))een  fully  sufncient  for  all  time;  but  in  1892  he  decided  to  take  advan- 
tage of  the  opi>ortunity  offered  for  a  harbor  and  proceeded  to  dig  a  channel  from  Bar 
l^ke  to  l^ke  Michigan,  I'ompleting  it  in  1893,  with  a  depth  of  about  10  feet,  and 
siiuv  the  hurl  Mir  has  l)c<>n  o)>en  to  all  Inmts  without  any  cnarge.  This  new  channel 
is  al>out  3,700  fcH't  from  the  north  end  and  1,100  feet  from  the  south  end  of  the  lake. 

At  the  present  time  the  north  pier  is  1,084  feet  long  and  projects  645  feet  beyond 
the  shore  line.  The  south  pier  is  1,339  feet  long  and  projects  514  feet  beyond  the 
shore  line.  The  north  shore  has  advanced  about  125  feet  and  the  south  shore  about 
230  fei>t  since  1894.  The  south  pier  projects  about  320  feet  farther  west  than  the 
north  pier.  The  available  depth  between  piers  is  11.5  to  12  feet.  The  width  between 
the  pien<  at  the  inner  end  is  103  feet  and  at  the  outer  end  of  the  north  pier  200  feet 

III  the  following  description  of  the  pier  work  all  elevations  are  referred  to  zero  of 
the  liarlx>r  gauge. 

NORTH   PI  KB. 

Fnim  station  0,  at  the  inner  end,  to  station  3  +  00  the  work  consists  of  a  single  row 
of  front  anil  n>ar  piles  approximately  16  f(*eta(>art  and  filled  in  with  slabs  to  an  ele- 
vation of  aUnit  —0.5  foot,  and  from  station  1  -f-  20  to  station  3-f  00  the  slabs  are 
covere<l  with  from  1  to  2  feet  of  stone.  The  rear  piles  are  24  feet  long,  driven  8  feet 
to  U)  fe<*t  C4>ntere,  without  wale  or  tie  rods,  to  the  front  row,  the  mean  elevation  of  the 
tops  l)eingal)out  4-  2.5  feet 

From  station  3-f  00  to  station  44-57  the  front  row  of  piles  continues  the  same, 
w  hile  the  ntructure  in  the  rear  consists  of  slab  crilw  20  feet  in  width  by  about  8  feet 
<leep,  with  a  2-foot  timber  superstructure  14  feet  wide,  the  elevation  of  the  top  of 
this  HU|>erstnicture  being  about  +1.5  feet,  and  filled  with  slabs,  sand,  and  stone. 
The  channel  face  of  these  cribs  is  al)out  6  feet  in  rear  of  the  front  piles,  while  the 
channel  wall  of  the  superstructure  is  about  9  feet  to  the  rear,  the  intervening  space 
being  fille<i  with  logs,  slabs,  and  stone.  This  filling  also  extends  as  far  west  as  sta- 
tion 4  -f  80,  as  shown  on  the  map.  At  station  4+57  is  a  row  of  nine  guard  piles  at 
right  angles  to  the  axis  of  the  pier,  which  mark  the  end  of  one  season's  work. 
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From  station  4 + 57  to  station  10  +  B4.2  the  work  consists  of  a  substmctare  of  slab 
cribs  and  a  timber  superstructure  protected  on  both  the  channel  and  lake  side  by  a 
row  of  close  piling  except  at  the  outer  end  where  the  piles  have  been  carried  awaj 
by  storms  and  ice.  These  slab  cribs  are  22  to  24  feet  wide  and  30  to  80  feet  lon^,  the 
depth  depending  upon  the  soundings  where  the  crib  was  to  be  sunk,  which  varied 
from  8  to  12  feet,  and  originally  the  top  of  the  cribs  was  at  the  water  surface. 

The  cribs  were  built  up  from  two  horizontal  and  parallel  sills,  15  feet  center  to 
center,  the  sills  being  8  by  12  inches  (made  of  4  by  12  inch  plank),  with  horizon- 
tal 4  by  12  inch  cross  planks  and  1  inch  vertical  tie-rods  every  8  feet.  The  coufks 
of  slabs  were  cross  laid  and  each  coui-se  spiked  along  the  edges  of  the  crib.  The 
tie-rods  were  of  sufficient  length  to  pass  from  the  bottom  of  the  sill  to  the  top  of 
the  crib  and  through  the  first  course  of  the  suj>erstructure,  where  they  were  secured 
with  washer  and  nut.  The  superstructure  was  then  built  up  three  to  four  coursea, 
approximately  16  feet  wide?  out  to  out,  leaving  the  slab  crib  to  project  from  3  to  4 
feet  on  each  side.  A  single  cross-tie  was  dovetailed  into  the  side  walls  at  intervals 
of  about  every  9  feet,  \^\\e  the  end  walls  were  built  up  solid.  l^Iach  course  of 
the  side  walls  was  driftbolted  at  approximately  5- foot  intervals,  the  bolts  in  the  sec- 
ond course  being  24  inches  long  ana  in  the  succeeiling  courses  34  inches  lonjz^.  The 
crib  when  completed  was  towed  to  its  proper  place,  and  with  a  side  in  touch  with 
the  rear  piles,  which  had  beon  previously  driven,  was  sunk  on  a  sand  foundation  by 
filling  the  superstructure  with  stone.  'Ihe  front  piles  were  then  driven  in  cloee 
proximity  to  the  channel  fa(^e  of  the  crib. 

As  state<l  previously  when  sinking  the  cribs  the  top  of  the  slabs  was  approximately 
at  the  water  surface,  since,  however,  these  cribs  have  settled  and  at  present  the  ele- 
vation of  the  top  of  the  slabs  at  station  4-f  60  is  about  —0.7  foot,  thence  sloping 
gradually  to  about  —11  feet  at  the  outer  end.  As  the  cribs  settled  from  year  to  year 
the  sui)er8tructure  was  built  up  and  more  stone  added.  At  present  the  elevation  of 
the  sujx^rstructure  varies  from  +2.3  to  +4.4  feet,  the  mean  being  abt)ut  -f  3.8  feet, 
while  the  elevation  of  the  stone  filling  varies  between  station  4-|-57  and  station 
10-1-05  from  |-1  to  f  2  feet,  the  mean  being  about  -fl.7  feet.  West  of  station  10+05 
the  superstructure  is  decked  with  2-inch  plank  for  its  full  width  and  filled  to  the  top 
with  stone.  A  3-foot  walk  of  2-inch  plank  extends  along  the  center  of  the  super- 
structure from  station  4-h62  to  7-f  16.  The  front  piles  are,  from  station  0  to  5-f  97, 
about  24  feet  long  in  the  work,  driven  at  about  4.2  feet  centers,  capped  with  a  4  by 
12  inch  plank  as  far  west  as  station  5-f- 70,  and  sheeted  on  the  channel  face  with 
3-inch  plank  from  the  top  to  the  wale  from  station  O-f-13  to  station  5-f  97.  A  4  by 
12  inch  front  wale,  at  about  the  water  surface,  extends  from  station  0-f  13  to  station 
5-(-81;  and  along  the  rear  face  of  the  piles,  at  the  same  elevation,  is  another  wale  3 
by  12  inches,  extending  from  0-hl9  to  5-f  42.  Above  this  rear  wale  the  piles  are 
sheeted  from  station  l-}-97  to  5-f  42  in  the  same  manner  as  the  channel  face.  The 
cap,  wales,  and  sheeting  are  all  secured  by  spikes. 

From  station  0+43  to  1-f  54,  station  1-f  97  to  2-f  04,  and  station  2-f  35  to  4+76  there 
is  single  sheet  piling  of  3  by  12  inch  by  14  foot  plank,  spiked  at  the  lower  rear  wale 
to  the  rear  face  of  the  pile  cap.  The  elevation  of  the  top  of  the  cap  plank  varies 
from  -}-2.2  feet  at  station  0  to  -f  3.5  feet  at  station  5-f  97,  the  mean  bemg  -}-2.6  feet 
The  front  piles  from  station  5-f  97  to  the  outer  end  at  station  lO-f-47  are  driven  about 
1.3  feet  centers,  but  the  continuity  is  broken  by  four  intervals  amounting  in  all  to  44 
linear  feet.  The  rear  pile^,  commencing  at  station  4-f  50,  are  driven  3.7  feet  centers 
as  far  as  station  5-f  90,  with  the  exception  of  a  11 -foot  gsjp  west  of  station  4+68,  thence 
at  1.3  feet  centers  to  the  outer  end  at  station  10+41.  The  front  piles  west  of  station 
5+97  and  the  rear  piles  are  not  connected  with  each  other  or  to  the  pier  proper  by 
means  of  wales,  ties,  or  otherwise;  the  tops  are  not  cut  off,  the  mean  elevation  being 
+3.9  feet  for  the  front  row  and  +4.5  feet  for  the  rear  row;  the  distance  between  the 
two  rows  varies  from  30  to  33  feet,  out  and  out.  These  piles  are  said  to  have  varied 
in  length  from  26  to  32  feet  in  the  front  row  and  from  26  to  30  feet  in  the  rear  row.  At 
the  inner  end  of  this  pier,  making  an  angle  of  about  100  degn^es  with  the  channel 
face,  is  a  100-foot  wing,  consisting  solely  cS  11  round  piles  spaced  equally  distant. 

SOUTH  PIER. 

Between  station  0  and  3+00,  including  the  wing  pier  97  feet  long  (making  an  angle 
of  about  70  degrees  with  the  channel  face),  the  work  is  of  the  same  construction  as 
the  north  pier  between  stations  0  and  3+00,  except  that  the  wing  pier  is  about  10 
feet  wide  and  the  pier  proper  approximately  14.5  feet  wide.  Also,  east  of  station 
24-07,  and  in  the  wing  pier,  the  work  is  strengthened  by  means  of  1-inch  tie-rods 
from  the  front  wale  to  the  rear  piles.  In  the  wing  and  the  first  100  feet  of  the  pier 
profHT  the  elevation  of  the  filling  is  about  zero  of  gauge.  From  station  1+00  to  station 
3+00  the  slabs  are  covered  with  sand  and  a  small  quantity  of  stone  to  the  mean  ele- 
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vation  of  about  +2  feet  Between  station  2+00  and  2+25  there  is  a  dredge  damp,  the 
top  of  which  ia  about  4  feet  above  the  top  of  the  front  piles.  Between  station  3+00 
and  station  5  +  36  the  construction  is  the  same  as  that  of  the  north  pier  between 
stations  3+00  and  4+57,  except  for  the  two-course  superstructure  on  top  of  the  slab 
cribs.  Here  the  top  of  the  slabs  is  about  1  foot  below  the  top  of  the  front  piles,  and 
the  space  (3  to  8  feet)  between  the  slabs  and  the  front  piles  is  filled  wHh  logs,  e<lg- 
ings,  and  stone  to  an  elevation  of  about  +1.2  feet.  This  filling  also  extends  as  far 
west  as  station  5+73,  as  shown  on  the  map. 

The  crib  work  with  superstructure  commencing  at  station  5  +  36  and  extending  to 
the  outer  end  (station  13  +  37.8)  is  of  the  same  construction  as  noted  in  connection 
with  the  north  pier,  except  that  in  the  outer  stretch  we>»t  of  the  row  of  piling  at 
right  aneles  to  the  axis  of  the  pier  (station  10+  18)  the  cribs  vary  from  100  to  112 
feet  in  length.  These  cribs  have  also  settled  considerably  since  first  constructed, 
and  at  present  the  elevation  of  the  top  of  the  slabs  is  about  — 1.7  feet  at  the  inner 
end  ana  — 14.7  feet  at  the  outer  end.  The  elevation  of  the  top  tf  the  superstructure 
varies  from  + 1.8  to  +  4.3  feet,  the  mean  being  about  +  3.3  feet  The  superstructure 
west  of  station  10  + 18  is  well  filled  with  stone,  and  cast  of  this  point  tne  elevation 
varies  from  +0.5  to  +2.3  feet,  with  a  mean  of  about  +1.2  feet.  West  of  station 
12  + 12  the  superstructure  is  decked  for  its  full  width,  and  east  of  this  point  a  3-foQt 
walk  extends  as  far  as  station  11  -i-26.  The  front  piles  from  station  0  to  station  6-4- 
69  are  driven  about  4.2  feet  centers,  from  station  6  +  69  to  station  8  +  86,  1.4  feet 
centers,  and  from  this  last  station  to  the  outer  end,  1.1  feet  centers,  except  for  a  gap 
from  station  8  +  86  to  station  9  +  30,  and  a  stretch  from  station  9  +  40  to  station  13  + 
09,  containing  9  piles  only. 

The  rear  piles,  commencing  at  station  5+35,  are  driven  approximately  4.3  feet 
centers  as  far  as  station  6+79,  then(*e  to  the  outer  end  with  1.5  feet  centers  except 
for  an  interval  of  13  feet  west  of  station  12+85.  The  guard  piles  at  the  outer  end  are 
bound  together  near  the  top  with  a  4  bv  12  inch  plank  along  either  face  secured  by 
screw  l^lta,  otherwise  the  relation  of  tne  rear  piles,  and  front  piles  west  of  station 
8+10,  m  ref^rd  to  themselves  and  the  pier  proper,  length  in  the  work  and  elevation 
of  the  top,  IS  the  same  as  that  for  the  corresponding  portion  of  the  north  pier.  The 
distance  between  the  two  rows,  however,  varies  from  25.5  to  31  feet  In  the  con- 
struction relative  to  the  front  piles  from  statK)n  0  to  8+10,  and  those  in  the  wing 
pier,  it  is  the  same  as  for  the  north  pier  between  station  0  and  5+97,  the  cap  extend- 
ing an  far  west  as  station  8  }-10,  the  sheeting  on  the  channel  face  to  station  4+45,  the 
wales  to  station  6  t  47,  the  sheet  piles  to  station  2+93,  and  the  sheeting  on  the  rear 
face  from  station  2+93  to  5-!- 75.  The  elevation  ojf  the  top  of  the  cap  varies  from 
+  2.8  feet  at  station  0  to  +4  feet  at  station  7+00,  the  mean  l)eing  +3.3  feet 

The  12  !>y  12-in<h  timber  use<i  in  the  superstructure  is  entirt*ly  of  hemlock,  as  is 
also  the  planking  for  all  purposes,  except  those  for  the  channel  face  waUw,  whi(;h  are 
of  rock  elm  and  beech.  About  80  per  cent  of  the  round  piles  are  maple  and  beech, 
the  remainder  being  hemlock  and  rock  elm.  That  portion  of  the  north  pier  fn)m 
station  0  to  station  4  +  57  and  the  south  pier  from  station  0  to  station  5  +  36  is  in 
need  of  imme<iiate  repairs.  From  station  5  +  57  to  station  7  +  86,  north  pier,  and 
from  station  6  f  36  to  station  8  H  90,  south  pier,  the  superstructure  will  still  be  serv- 
iceable for  about  two  years.  From  the  last-named  stations  to  the  outer  ends  the  piers 
are  in  fair  condition  and  will  not  need  rebuilding  for  about  four  years.  All  the  maple 
and  beech  piles  are  in  poor  condition  above  the  water  level. 

The  amount  expc^ndinl  on  this  work  for  pier  construction  and  for  dredging  is  shown 
by  the  following  table,  furnished  by  Mr.  Cnarles  J.  Starke,  president  of  the  company: 

AmmitU  fXfHtuled  on  Harbor  improvemenU  at  Arcadia,  Mich,,  by  the  Henry  Starke  Ixind 

and  Lumffcr  Company. 


Calendar  year. 


]t<92  find  lft93 

IWI 

isy.*. 

isyt; 

1M«|7 

1S9S 

IHVJ 

1W» 

1901 

19U2 

Total  . . 


Pier  con- 
RtrucUoD. 


110. 
4. 

4, 
8. 
2. 


lJW.fi2 
H7(K  4M 
310. 67 
U'2. 71 
K«<-2.  .*« 
None. 
None. 
163.84 
None. 
None. 


25,S06.M 


Dredging. 


$11,709.99 
9.143.46 

None. 
2,613.67 

6a0. 47 

None. 
2,457.46 
1,926.12 

N»>ne. 
1,797.61 


aO,17S.61 


Total. 


r21.8*M.66 

14. 013.  M 

4.310.(»7 

6,  l*fn;.  38 

8,  f)  1-2. 79 

None. 
2,457.46 
2.0WI.96 

None. 
1.797.61 


66.987.26 
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The  number  ot  tooa  of  various  artidea  shipped  and  reodred  and  the  enbaneea  and 
dearaucee  of  vessels  during  the  past  eight  ye«rB  are  shown  by  the  following  table 
furnished  by  Mr.  Starke: 

Skipmenli  to  and  from  Arcadia  Harbor, 

ABTICLES  SHIPPED. 


v,.„. 

Lumber. 

WooJ. 

Bark. 

Ma. 

VOiUaaA 

Hrrctau 
dlw. 

^.,, 

TbiH. 

IS 

Tlnu. 

1 

Is 

Tb«. 

lb». 

n».. 

rs 

lie 

93 

ao 

410 

s:» 

SCO 

2S,W 

ARTICLES  RECEIVED. 


Y...,, 

M.chlnei7 
alls,  etc 

S.>n. 

"SS- 

Hftr. 

TotaL 

Ibn>. 
1.030 

"%) 

Tbnl. 

i 

632 

i 

Ibiu; 

TbH. 

tA 

i^ 

£NTR.\NC£S  AND  CLEARANCES. 


Calondur  rear. 

Vtsaeli  enlered. 

Venrltcltttnd. 

Number. 

Tom. 

Nnmber. 

Tom. 

18W 

607 

MO 
615 

U.SS& 

g:ffi 
53 

»!!! 

83.23 

3E.7M 

»5.»« 

IBM 

The  above  report  practically  indiides  the  shipments  made  by  Mr.  Starke's  com- 

Cny;  except  in  the  entrances  and  clearant-es,  the  Bhore  boats  are  included.  It  will 
noticed  that  the  amount  of  the  tons  ol  merchandise  shipped  and  received  has 
decreased,  but  it  is  claimed  that  this  is  not  a  fact  when  taking  into  considention 
that  the  amounts  reported  have  been  carried  by  tlie  steamer  Arcadia  alone,  and 
since  1000  the  shore  boats  have  been  getting  more  ot  this  trafBc  It  is  impossible  at 
this  time  to  get  an  accurate  statement  as  to  the  amount  of  freight  carried  by  the  two 
ahore  boats. 

The  following  is  a  list  of  vessels  using  this  port  since  1890,  of  which  a  record  was 
kept,  not  including  the  regular  steamers  Areaaia,  John  D.  Deaxir,  and  lAberiy: 

1896. — Steamer  L/n-dln  loaded  rails  for  Buffalo;  schooner  Evaline  made  1  trip; 
schooner  FJImvood  made  1  tri|). 

7*97.— Schooner  E.  T.  Judd  loaded  500,000  feet  lumber  for  BuHalo. 

ISSS.—Vo  record. 

J«99.— vSteamer  Mifrtie  Eot»  made  22  round  trips;  schooner  LibUe  Carter,  7  roand 
tripe;  schooner  WiUiami,  4  round  tripe;  schooner  yarra^TiteU,  1  trip;  schooner 
RambUr,  1  trip;  schooner  Leo,  3  round  trips;  schooner  VermonL  4  round  tripa; 
schooner  Cnnim,  1  trip;  steamer  Pctuaukee,  1  trip;  steamer  W.  J.  Onto-,  1  tnp; 
schooner  Afickelton,  i  round  tripe;  schooner  Bdl,  1  trip;  schooner  Jama  H.  HaU, 
2  round  trips;  schooner  J.  M.  Maton,  2  round  trips;  schooner  Finnic  Wmg,  1  trip; 
schooner  Padxird,  I  trip. 
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1900. — Schooner  Vermord  made  4  roand  tripe;  achooner/esM  Mcaixny  2  round  tripe; 
schooner  Libhie  Carter^  5  round  tripe;  schooner  Jame$  H,  HcUl,  5  ronnd  trips;  schooner 
GroveTt  2  ronnd  tripe. 

jyOI, — Schooner  James  H,  Hall  made  11  round  tripe;  schooner  Vermont^  1  trip; 
steamer  Bumham^  1  trip;  schooner  Jene  Martin^  1  trip;  schooner  Letiie  May,  2  rouna 
trips;  schooner  Avfrvt  2  round  tripe. 

1902. — Schooner  JavM9  H.  J  fall  made  12  round  trips;  schooner  I^Uie  J/iay,  1  trip; 
steamer  Bumham^  2  round  trips;  schooner  Jesse  Martin^  2  round  trips;  schooner 
Barnes^  1  trip;  schooner  Condor ,  1  trip. 

Aside  from  the  above,  a  number  of  small  hookers  trade  here  every  year  during  U)e 
fruit  season. 

Vessels  of  which  no  record  was  kept  have  also  used  the  harbor  for  refuge. 

The  country  tributary  to  Arcadia  Harbor  may  be  said  to  comprise  all  of  Arcadia 
and  Pleasanton  townships  and  portions  of  the  townships  of  Blaine,  Joy  field,  Spring- 
dale,  Bear  Lake,  and  Onekama.  According  to  the  census  of  1900  the  population  of 
these  townships  is  as  follows:  Arcadia,  881;  Pleasanton,  650;  Blaine,  498;  Joyfield, 
328;  Springdale.  558;  Bear  Lake,  1,428;  Onekama,  920.  The  rural  mail  route  from 
Arcadia  post-office  is  24}  miles  long,  and  is  said  to  accommodate  447  persons,  while 
a  fourth-class  post-office  still  in  existence  on  the  same  route  accommodates  an  addi- 
tional 250  persons. 

The  following  table,  taken  from  the  farm  statistics  of  1900-1901,  gives  the  acreage 
of  improved  and  unimproved  lands  in  the  above-mentioned  townships: 


Counties  and  townships. 


Benxie  County: 

Bl&ine  Township 

Joyfleld  Township.... 

Manifltee  County: 

A  rcftdi*  Township 

Plessanton  Township 
Springdale  Townohip 
Onekama  Township. . 
Bear  LAke  Township. 


Im- 
proved. 


8.622 

2.836 

8.814 

6,(81 

912 

8.536 


Unim- 
proved. 


8.338 
3,601 

8,079 
4,927 
1,771 
1.919 
6,413 


Total. 


6.960 
6,337 

6.893 

lO.d^iS 

2,683 

5.4o6 

14.9&9 


Number 
of  farms. 


91 
02 

91 

119 

38 

83 

162 


Average 

acres  per 

farm. 


77 
102 

76 
92 
71 
60 
92 


The  soil  In  the  country  adjacent  to  Arcadia  is  well  adapted  to  farming  purposes. 
The  principal  crop  thus  far  has  been  grain,  |K)tatoe8,  com,  and  hay,  and,  while  the 
fruit  industry  is  in  its  infancv,  large  amounts  of  peaches  and  apples  are  shipped  out 
annually.    Stock  raising  is  also  engaged  in  to  some  extent. 

In  regard  to  the  luml)ering  interest,  it  is  estimated  that  if  the  present  mill  at 
Arcadia  were  to  confine  itself  to  cutting  simply  its  own  timber  and  making  luml)er 
out  of  it  exclusively  it  would  complete  the  cut  in  about  six  years.  However,  with  the 
timber  tributary  to  it  owned  by  other  parties,  and  which  it  is  claimed  can  be  relied 
upon,  the  cut  of  the  mill,  with  the  basket  and  veneer  factory  being  operated  at  the 
same  time,  will  extend  over  a  period  of  about  ten  years. 

The  following  table,  furnished  by  Mr.  Starke,  gives  the  traffic  movement  in  tons 
on  the  Arcadia  and  Betsey  River  Kailway  of  the  freight  originating  on  its  own  line 
between  Arcadia  and  Copemish  during  the  last  two  yean: 


Commodity. 


Grain 

Floor 

Hay 

rmit  and  vefetables 
Potatoes 


Livestock 

Dressed  meat 

Other  packing- house  products.. 

poultry,  nme.  and  fish 

Rides  ana  leather 

Castings  and  machinery 

Household  roods  and  furniture. 
Other  mercnandiie,  etc 


Total 2,  till 

fftorest  products  (logs,  wood,  lumber,  and  bark) I  27.:U8 


2,632 
23,841 


Total  tonnage I  29,9&9 


25,978 


■^n. 


.»-     '     •       *. 


Sj- 


.    ,t  *  ^^  m 


.1,*  -       ^.  .' 


r*-' 


^  r^'i. 


,M.       ■  -<    :.-    .-=•".■•     I  ^i*     — ". 


i *^     IK 


#PV»  --Xf     --or  '         •     •• 


■•- 


^  .     •* 


•  A  J.'    v«-./-. 


•  \' 


*^gt  0     ^.  ,90     i    '.  .  ^e^ 


M  VL  I-. 


7    ?:m  :l=xi- 


•j 


>''  #•. 


/t  ^.i*-  ^^ 


Jli  ?-r;-^:-^ 


•IKil 


.V^i:  I 


^/*'  /  .'/*  .'  ♦'.*  •  '/•  '/•  V,  -.'/•;/ 1  r>rr"j*::i.  21  r-7»>r:,  i*T<ri  I^K.- :•'"••- r  3, 
J>//    '/.'•;/»    '•.;.-•   K '..«;.  ^y/.-|/*  of  Ktj^.r.-^r^,  "H  pivtiminary 

j/r/ J*  »\,4ut^\   :»•   ?"  •  j?i  'J'-j/tfi  frorii  I^tik--  Mi- hij-an  to  Pine  Lake« 
0^f*U'9»4  '/>  •«»'  li'i'f  »f.'J  Lar^pffr  art.  of  .lunfr  lo.  r.*.'2. 

t'.h'U't  01^  $iiiiot$-  tiift'U,i',H'  '3irri«i*l  on  w  the  L'nited  States  for  the 
hlUffOYHitt'h^  of  thi---.  l'^;tlitva  cijiifiriel  df-pth  of  17  feet  ha>  already 
l^tf'M  iM'^'tiP-'lf  Mif/t  ^^{#f«ifi  K«'ll«rr  -tat—  that  thf  present  facilities  for 
flUVlKMli^'fi  N^'^'Mi  Mffi|/H'«  and  that  nolhin;;  more  thao  thorough  niaiote- 
gjltttfr  ftl^l^Mr*  U/  li«  latllft'l  for. 
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In  his  opinion,  concurred  in  by  the  division  enrineer,  Lieut.  Col. 
O.  H.  Ernst,  Corps  of  Engineers,  and  bv  the  Board  of  Engineers  for 
Rivers  and  Harbors,  which  has  reviewecf  this  report  under  the  provi- 
sions of  sections  3  and  14  of  the  a>>ove-mentionea  act,  the  extension  of 
the  project  for  improvement  of  this  locality  in  the  manner  indicated 
by  tne  act  is  not  considered  worthy  of  being  undertaken  by  the  United 
States.     I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oefu^  Chief  of  £ny inters^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  capt.  charles  keller,  corps  of  engineers. 

United  States  Engineer  Office, 

Grand  Rapids.^  Mich.^  October  5, 1902, 

General:  I  have  the  honor  to  submit  the  followincr  report  upon  a 
preliminar}' examination  of  Charlevoix  Harbor,  Micnigan,  *'with  a 
view  to  obtaining  a  channel  18  feet  in  depth  from  Lake  Michigan  to 
Pine  Lake." 

This  examination  and  report  are  required  by  the  provisions  of 
section  14  of  the  river  and  harbor  act  of  June  13,  1902,  and  the  duty 
was  assigned  to  my  charge  by  letter  of  the  Chief  of  Engineers  dated 
June  23,  1902. 

Charlevoix  Harbor  lies  at  the  mouth  of  Pine  River,  on  the  eastern 
shore  of  Lake  Michigan,  about  35  miles  from  the  western  entrance  of 
the  Straits  of  Mat^kinac  and  upon  the  peninsula  between  Grand  and 
Little  Traverse  bays.  Pine  River  gives  access  through  its  lower  por- 
tion, the  so-called  "Lower  channel,"  to  Round  Lake,  which  is  really 
tlie  harlx)r  proper  of  the  town  of  Charlevoix,  and  thence  through  the 
upper  channel  to  Pine  Lake.  Round  Lake  is  about  one-half  mile  in 
diameter  and  has  depths  of  over  40  feet.  Pine  Lake  is  about  15  miles 
long  and  1  to  2  miles  wide.  Its  maximum  depths  exceed  60  feet  The 
mam  channel  in  Pine  Lake  extends  to  the  town  of  Boyne.  About 
6  miles  from  the  western  end  of  the  lake  an  arm  of  Pine  Lake  (called 
the  South  Arm)  extends  southward  8  miles  to  the  villages  of  East 
Jonian  and  South  Arm. 

Charlevoix  Harl>or  has  been  under  improvement  by  the  United  States 
since  1878,  when  actual  operations  were  begun  under  an  appropriation 
made  in  1876.  The  first  appropriation  for  the  upper  channel  was 
made  in  1882  and  actual  work  begun  in  1885. 

Up  to  the  time  of  the  enactment  of  the  current  river  and  harbor 
act  tne  project  for  this  harbor,  as  finally  modified  in  1885,  proposed, 
at  an  estimated  cost  of  (186,000,  the  creation  of  a  12-foot  channel 
from  Lake  Michigan  to  Round  Lake  between  piers  and  revetments 
100  to  150  feet  apart,  and  from  Round  Lake  to  Pine  Lake  between 
revetments  83  feet  apart. 

To  June  30,  1902,  there  had  been  expended  upon  this  project  the 
sum  of  9154,368.81,  with  the  result  that  a  channel  of  at  least  the 
required  depth  throughout  had  been  created  and  maintained,  although 
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an  extension  of  200  feet  remained  to  be  added  to  the  south  pier  to 
complete  the  project.  Upon  Jane  80, 1902,  the  maximmn  draft  which 
could  be  earned  through  the  lower  channel  to  Round  Lake  was  16.3 
feet,  while  a  depth  of  15  feet  existed  in  the  upper  channel.  These 
depths  are  referred  to  the  zero  of  the  harbor  gauge  which  is  at  mean 
lake  level  for  the  period  1861  to  1875,  reference  581.28  above  mean 
tide  at  New  York  City.  At  the  date  of  this  report  the  actual  lake 
stage  is  a  foot  below  this  zero,  and  during  the  late  fall  and  early  win- 
ter, while  navigation  is  still  open,  the  gauge  readings  are  apt  to  fall 
somewhat  lower  than  —2  feet  for  the  monthly  mean,  while  individual 
readings  are  somewhat  lower  than  the  figures  quoted. 

The  river  and  harbor  act  of  June  13,  1902,  contained  the  following 
provision: 

Improvinfi^  harbor  at  Charlevoix  and  entrance  to  Pine  Lake,  Michigan:  Continuing 
improvement,  $20,000,  to  be  first  expended  in  obtaining  a  uniform  depth  of  channd 
from  Lake  Michigan  to  Pine  Lake. 

This  provision,  in  effect,  changed  the  project  at  this  harbor  so  that 
the  depth  to  be  obtained  from  lake  to  lake  is  now  16.3  feet,  the  con- 
trolling depth  of  the  lower  channel  shown  by  the  survey  of  June  17-19, 
1902,  a  print'  of  which  is  herewith,  and  to  secure  this  depth  dredging 
in  the  upper  channel  became  necessarv. 

Under  a  project  dated  June  25  and  approved  July  7,  1902,  for  the 
expenditure  of  the  funds  appropriated  by  the  act  of  June  13,  1902,  in 
compliance  with  the  i^equirements  of  the  above-quoted  condition,  an 
emergcncv  contract  was  entered  into  with  Samuel  O.  Dixon,  of  Mil- 
waukee, W  is. ,  for  the  dredging  in  the  upper  channel  necessary'  to  secure 
the  necessary  channel  of  uniform  deptn  from  lake  to  lake.    The  total 

Quantity  dredged  amounted  to  30,370  cubic  yards,  and  as  a  result  the 
epth  in  the  upper  channel  is  now,  as  shown  upon  the  print,  not  less 
than  17  feet,  or  0.7  foot  deeper  than  the  controlling  depth  of  the  lower 
channeL 

At  present,  therefore,  the  harbor  at  Charlevoix  is  in  the  following 
condition:  A  depth  of  not  less  than  16.3  feet  is  found  in  the  lower 
channel  and  this  occurs  upon  but  one  range  opposite  station  6,  the 
channel  soundings  upon  the  adjoining  ranges  being  well  over  17  feet. 
The  piers  and  revetments  protecting  this  channel  are  in  good  condi- 
tion, requiring  only  the  customary  maintenance  with  the  exception  of 
the  nortn  revetment  which,  from  station  0  to  station  9+^  is  a  plank 
beam,  built  at  various  times  between  1882  and  1887  and  now  in  ruins 
west  of  the  angle  near  station  2+40.  Only  the  portion  of  this  revet- 
ment west  of  station  4+50  is  now  maintained  by  the  United  States, 
that  east  of  this  point  being  in  use  by  private  parties  as  a  coal  dock 
and  for  various  other  purposes.  In  tne  upper  channel  the  available 
depth  is  not  less  than  17  feet  but  the  banks  are  sand  and  the  existing 
revetments,  consisting  of  pile  work  built  in  1885,  are  not  sand  tight 
and  for  the  preservation  of  the  depth  require  extensive  rebuilding, 

Sart  of  which  is,  however,  included  in  the  above-mentioned  project  of 
une  25,  1902,  which  contemplates  rebuilding  tiie  entire  north  revet- 
ment of  the  upper  channel  at  a  cost  of  $3,000.  In  effect,  therefore, 
with  the  exception  of  a  few  lumps  in  the  lower  channel  near  and  west 
of  station  6,  a  through  17-foot  channel  exists,  which  may  readily  be 
rendered  permanent  by  the  customary  operations  of  maintenance. 

«  Not  printed. 
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The  oommeroe  tributary  to  this  harbor  consists  of  the  summer  pas- 
senger business  and  of  freight,  of  which  probably  more  than  90  per 
cent  is  outward-bound  lumber  and  forest  products. 

Commercial  statistics,  as  obtained  at  this  harbor  and  recorded  in  suc- 
cessive Annual  Reports  of  the  Chief  of  Engineers,  have  never  been 
complete.  With  reference  to  the  passenger  traffic,  the  most  that  is 
definitely  known  is  that  at  present  and  for  several  years  past  three 
large  steamers  have  made  during  the  three  summer  months  regularly 
scheduled  trips  to  this  harbor  fiom  Chicago,  these  trips  varying  for 
each  steamer  from  two  to  three  per  week,  and  it  is  known  that  this 
passenger  business  is  relatively  large  and  increasing. 

Freight  statistics  have  been  unsatisfactory,  because  most  of  the 
traffic  originating  upon  Pine  Lake  is  known  not  to  have  been  reported 
by  the  deputy  collector  of  customs  at  Charlevoix,  for  the  reason  that 
vessels  in  this  trade  do  not  clear  there.  As  an  illustration  of  the 
defective  nature  of  these  freight  statistics  may  be  cited  the  report  of 
shipments  from  Charlevoix  for  the  calendar  year  1901,  as  given  in  the 
Annual  Report  for  1902.  The  total  there  given  is  169,057  tons, 
whereas  it  is  reliably  known  that  the  shipments  from  the  head  of  Pine 
Lake  amounted  to  over  275,000  tons. 

For  jthe  passenger  traffic  and  that  {mrt  of  the  freight  traffic  directly 
tributary  to  the  harbor  of  Charlevoix  proper,  the  depth  at  present 
existing  in  the  lower  channel  is  believed  to  be  adequate.  The  aemand 
for  greater  depth,  as  far  as  can  be  ascertained,  seems  to  have  origi- 
nated with  the  lumber  interests  at  the  head  of  Pine  Lake,  where  the 
villages  of  Boyne,  South  Arm,  and  East  Jordan  are  now  the  scene  of  a 
considerable  and  growing  traffic  in  this  commodity.  There  are  three 
large  sawmills,  a  shingle  mill,  lath  mill,  and  two  planing  mills  at 
lV)yne,  while  another  sawmill  and  a  stave  and  heading  mill  are  to 
be  constructed.  In  addition,  there  are  a  tannery*  and  a  chemical  plant, 
and  it  is  reported  that  a  blast  furnace  is  to  be  erected.  The  ship- 
ments of  lumber  and  forest  products  from  Boyne  and  near-by  points 
during  the  calendar  year  1901  aggregated  160,026  tons  of  2,000  pounds, 
as  shown  in  the  letters  of  Messrs.  G.  Von  Platen  and  William  H. 
White  &  Co.,  hereto  appended.  From  E^t  Jordan  and  South  Arm 
the  shipments  of  sawea  lumber  and  of  forest  products  aggregated 
117,371  tons,  as  shown  in  the  letters  of  the  Soutn  Arm  Luml^r  Com- 

Sany,  the  East  Jordan  Lumber  Company,  and  in  the  statement  of 
Ir.  C.  L.  liorraine,  of  East  Jordan,  all  of  which  are  appended.  The 
shipments  from  Boyne,  it  is  stated,  will  be  practicallv  ooubled  in  the 
near  future,  while  those  from  South  Arm  will  her^Biuer  be  incn^ftsed 
by  40,000  tons  annually,  due  to  shipments  of  white  pine  to  be  made  by 
the  estate  of  David  Ward,  as  shown  in  the  letter  herewith. 

In  all,  therefore,  shipments  from  the  head  of  Pine  Lake  should  in 
the  near  future  aggregate  from  850,000  to  450,000  tons,  with  a  prob- 
able duration,  at  this  rate,  of  twenty  to  thirty  years.  To  this  snould 
l)e  added  from  75,000  to  125,000  tons  originating  at  and  near  Charle- 
voix. The  traffic  is,  therefore,  now  oi  great  value  and  will  grow 
increasingly  valuable. 

It  is  true,  however,  that  complaints  made  by  the  Pine  Lake  interests 
related  exclusively  to  the  upper  channel,  and  were  made  at  a  time  when 
its  depth  was  uncertain  and  insufficient,  varying  as  it  did  from  14  to 
15  feet  l)elow  the  gauge  zero,  these  depths,  as  previously  stated,  being 
reduced  by  about  2  feet  in  the  late  nill  and  early  spring.    This  con- 
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dhioD  bi«  bees  remedied  br  tbe  recent  dredgice*  ^^  thftt   now  the 
•r  f'iinuof*!  affords  n  dept£  of  17  fc^et  for  a  widtn  of  M  feet  or  more. 

Jtb  t  bfr  lY^LDOval  of  the  jaitiLll  Bho&l  in  the  lover  channel  at  and  west 
of  i^tatiou  0.  which  will  take  place  earlj  next  jean  tbe  throagrh  depth 
wiJJ  be  17  ff!>et-  The  lower  channel  is  practically  !«elf -maintaining, 
while  the  repair  of  the  revetments  of  the  upper  channel  should  pre- 
vent much  fe»Loaliug  there. 

The  channel  throughout  will  afford  ample  depth  forthe  largest  lumber 
carrier*^  which  are  likely  to  be  in  u«e.  A  luml^er  liar^  of  more  than 
average  size,  carryinjr  about  lj>X*j«X»  feet  B.  M..  will  draw  from  13i 
to  14i  feet,  depending  upon  the  kind  of  lumlier  carried.  The  present 
facilitiei!'  for  navigation*  therefore,  seem  ample,  and  nothing  more  than 
thorough  maintenance  appears  to  be  called  for. 

In  view  of  the  preceaing  facts.  I  have  the  honor  to  report  that  the 
improvement  of  CnarlevoLx  Harbor.  ^*  with  a  view  to  obtaining  a  chan- 
nel lb  feet  in  depth  from  Lake  Michigan  taFine  Lake,**  is  not  worthy 
of  beincr  undertaken  by  the  United  4States. 

Very  rei»pectf uUy,  your  obedient  servant. 

Charles  Kelleb, 
Captain^  Corpn  of  Ungaicers. 
Brig.  Gen,  G.  L.  Gillespie, 

(Jhief  of  Engin*:er%.  U.  S.  A* 
(Through  the  Division  Engineer.) 

[Fint  indonemoiL] 

Office  Dmsiox  Engineer,  Northwest  Drvisiox, 

Chicago,  lU.,  October  J^  1902. 

BeHpectf ully  forwarded  to  the  Chief  of  Engineers,  Unit^  States 
Anny. 

1  CTiQcur  in  the  opinion  that  a  depth  of  18  feet  is  in  excess  of  the 
prewmt  re^juirements  at  Charlevoix  Harbor,  and  that  the-improvement 
of  the  liarlx>r  to  that  extent  is  not  advisable. 

O.  H.  Ernst, 
Lieut.  Col.^  Corps  of  Engineers^ 
Division  Engineer^  Sorthwest  Division. 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

October  13.  1902. 

IlcHpectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
llar^KirH  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  F^nginei^rH,  current  series,  for  consideration  and  recommendation, 
as  n*<\ximt(i  liy  section  3  of  the  act  of  June  13,  1002. 
liy  coniniund  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Third  indoraement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  ft,  April  i,  1903. 

RoH^M^ctfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 
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The  Board  of  Engineera  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  the  division 
engineer  thereon,  and  other  data  at  hand. 

The  harbor  at  Charlevoix,  Mich.,  has  been  under  improvement  by 
the  United  States  to  a  depth  of  12  feet.  The  river  and  harbor  act  of 
June  13,  1902,  by  its  tenor,  modifies  the  project  to  require  a  unifonn 
depth  in  "Lower  channel,"  between  I^ke  Michigan  and  Round  Lake 
(the  latter  constituting  the  harbor  proper  of  Charlevoix),  and  "  Upper 
channel,"  between  Hound  Lake  ana  Pine  Lake.  The  sum  appro- 
priated has  proved  sufficient  to  create  a  deoth  of  practically  17  feet 
at  mean  lake  level  from  Pine  Lake  to  Lake  Michigan.  This  depth  is 
believed  by  the  Board  to  be  sufficient  for  present  and  reasonably 
prospective  commerce,  and  should  be  maintained. 

The  Board  is  of  the  opinion  that  it  is  not  desirable  for  the  United 
States  to  extend  the  project  with  a  view  to  providing  a  depth  of  18 
feet  at  Charlevoix  Harbor,  Michigan,  from  Lake  Michigan  to  Pine 
Lake,  as  contemplated  in  the  act  ordering  the  preliminary  examination. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  CorpH  of  EnfjineeTH^ 

Senior  Member  l^escnt. 


Appendixes. 

[1] 

LETTER  OF  MR,  G.  VON   PLATBW. 

BoYNE,  Mich.,  September  S,  190i^. 

My  Dear  Sir:  Undorptand  from  W.  II.  White  &  Co.  thatyou  wish  report  of  the 
tonnage  f>hip(>e<l  from  our  docks  duriiif^  the  si'ason  of  1901.  Taking  the  weights  per 
M  ftM't  adopleti  bv  the  railroads,  we  shipped  last  season  bv  water,  in  ties,  posts,  wood, 
and  Uimber,  3:{,li9  tons;  and  if  anything  this  amount  will  increase  for  the  next  ten 
years.  Beaides  the  mills  in  this  town,  o7  which  you  will  get  a  report,  there  has  been 
shipped  by  the  Maltby  Lumber  Company,  of  Boyne  Falln,  at  least  15,000  tons,  6,000 
tons  by  the  A.  J.  Beardsley  mills  at  Thumb  I^ke,  and  4,0iX)  tons  bv  Guerin  &  Jul)en- 
ville,  at  Hortons  Bay.  All  these  mills  expect  to  ship,  and  will  ship,  in  the  future. 
It  is  absolutely  necessary  for  us  to  get  a  deeper  channel  at  Charlevoix  between  IMne 
Lake  and  Round  Lake,  as  the  light-draft  l)oats  are  going  out  of  commission  as  they 
become  old  and  tin  seaworthy,  and  the  carriers  being  built  are  all  deep  draft 
Trly  yourB, 

G.  Von  Platen. 

Capu  C'iiAA.  Keller. 


[2.] 
LrrncR  of  mbbsrs.  w.  h.  white  a  oo. 

BoYNE,  Mim.,  AiigoM.^O,  190t. 

Dear  Sir:  In  reply  to  your  letter  of  August  21,  as  we  have  written  you  Ixjfore,  we 
appreciate?  the  interest  v(»u  have  taken  in  getting  us  the  channel  through  tr)  the  big  lake 
at  Charlevoix,  and  will  do  all  we  can  to  help  maintain  it  We  have  re<|iieHt4*<I  the 
pnmnnent  shipiHTS  anmnd  Hue  Lake  to  send  in  a  rej)ort  to  you  of  the  averag<»  ton- 
nap*  for  ea<h  M^ason  of  navigation,  as  nearly'  as  they  can  estimate  it  We  gathenni  this 
ini<)rmation  for  the  Deiwirtment  at  Washington  last  winter,  ^d  as  nearly  as  \\r  crtii 
estimate  the  product  snipiKnl  by  WMlliam  If.  White  &  C-o.  for  last  seaMHi  of  iiaviKa- 
lion,  and  which  will  be  about  the  same  thia  year,  was  as  foUowo: 
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Hemlock  lumber 19,161 

Hard-wood  lumber 50, 072 

Ties  and  poets 1,W2 

Hemlock  gU>* 3,225 

Hard  wo#yl  glabe 23,815 

8hiDgl€« 461 

Lath 113 

Bark 2,515 

Total 101,907 

Thi£  is  aboat  the  average  tonnage  from  White  &  Co.'s  docks  for  a  season.  We 
have  between  18,000  and  20.000  acres  of  virgin  hardwood  timber  land  from  which  we 
wiU  cot  the  timber,  maintaining  this  rate  of  product  for  about  twenty  years  more. 
Mr.  W.  H.  White,  active  manager  for  White  &  Co..  is  also  president  and  manager 
of  the  Boyne  City  Lumber  Company,  a  corporation  just  formed,  and  which  has  pur- 
chased altogether  about  18,000  acres  of  heavily  timbered  hardwood  land,  and  tney 
are  about  to  erect  a  mill  at  Boyne  for  the  manufacture  of  the  lumber,  and  also 
the  other  products.  This  mill  will  cut  approximately  the  same  as  White  &  Co., 
which  will  increase  the  tonnage  by  just  about  the  same' amount  as  that  shipped  by 
White  &  Co.  Mr.  G.  Von  Platen,  of  this  village,  will  send  you  in  his  report  direct 
We  will  have  Mr.  W.  8.  Shaw,  who  is  actively  connected'  with  the  Boyne  Citj 
Chemical  Company,  and  who  has  an  iron  mine  near  Iron  Mountain,  an<i  who  is 
arranging  for  a  blast  furnace  to  be  built  at  Boyne,  the  ore  for  which  will  come 
in  by  boat  and  the  principal  part  of  the  pig  iron  go  out  bv  boat,  write  you  in  regard 
to  the  probable  tonnage  of  the  iron  industrv.  From  all  these  reports  you  will  gather 
the  fact  that  quite  a  lai^  quantity  of  shipping  is  pointing  toward  PineLake,  and  that 
a  good  channel  of  proper  depth  from  Pine  Lake  mto  Lake  Michigan  is  a  very  import- 
ant matter. 

Trusting  this  information  is  what  you  denre  and  that  you  will  get  the  reports  in 
proper  time  from  these  other  firms,  and  again  thanking  you  for  your  active  mterest 
m  tLe  welfare  of  Pine  Lake,  we  nunain, 
Reppertfnllv. 

W.  H.  White  &  Co. 

Capt  CuAS.  Keller. 


[3.] 

LBITEB  07  THE  SOUTH  AKM  LUlfBXR  COXPAITT. 

South  Arm,  Mich.,  Srpiember  8, 1909, 

Dear  8ir:  Below  find  statement  of  lumber,  etc,  shipped  by  us  by  water  from  this 
port  during  8eatK>n  of  1901. 

TODlL 

Hard-wood  lumber 9, 173 

Hemlock  lumtjer 1, 743 

Cedar  shingles 723 

Cedar  ties. .' 975 

Cedar  posts 341 

Maple  sUbs 4, 907 

Total 17,862 

Yours,  truly, 

Sorxn  A  KM  Lumber  Co. 
Per  VVu£LAN. 
Capt  CuAULBt  Keller. 
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[4] 

LRTIR  OV  THS  BAST  JORDAN  LUMBER  COMPANY. 

East  Jordan,  Mich.,  September  5,  7909. 

Dear  Sib:  W.  H.  White  &  Co.,  of  Boyne,  have  asked  us  to  furnish  you  with  ton- 
nage shipped  hy  this  company  hy  water  during  the  year  1901  in  order  that  you  have 
the  neccHsary  figures  to  complete  your  report. 

Our  shipmento  during  the  season  of  navigation  for  1901  were  as  follows: 

Tons. 

Hard-wood  lumber 24,  750 

Hemlock  lumber 23,005 

Slabs  and  edgings 14, 850 

Railroad  ties 1,:^4 

Flaving  or  fencing  posts 240 

Shingles 2,010 

Hemlock  bark 1,310 

Total 67,509 

Yours,  very  truly, 

Eaft  Jordan  Lumber  Company, 
Per  Geo.  G.  Brown. 
Capt  Charles  Keller. 


[6.] 

STATEMENT  SHOWING  SHTPMENTB  PROM  PINE  LAKE  NOT  OTHERWISE  GIVEN. 
[Fuminbed  by  Mr.  C.  L.  Lorraine,  of  East  Jordan,  Mich.] 

Cameron  Bros. :  Tons. 


Bush  &  Co. :  Tons. 

llardwoTKl 8,250 

Hemlock 4,300 

Slabs 5,400 

Bark 1,500 

Wood 900 


20,350 


W.  L.  Fronrh: 

\V<M)d  .... 

Potatoes . . 


900 
300 


1,200 


Hanlwooil 2,750 

Hemlock 2,150 

Bark 1,800 

Slabs 2,700 


9,400 


J.  Thompson,  timber 1,1^50 


[6.] 

LKiTH  ntOM  THE  REI*RRRENTATrVB    OF  THE  ESTATE  07  MB.  DAVID  WARD. 

Dbward,  Crawford  County,  Mich.,  September  fO,  1902, 

Dear  Sib:  We  have  recinved  a  letter  from  the  Kant  Jordan  Lumber  Company, 
East  Jordan,  Mich.,  asking  us  to  forward  to  you  the  amount  of  tonnage  shipped  by 
OS  this  year,  stating  you  would  like  to  have  the  figures  in  making  up  your  report  to 
Washington  in  regard  to  deepening  the  canal  at  Charlevoix.  We  will  ship  this  year 
about  1,000,000  feet  by  boat,  and  every  year  hen>after  it  will  probably  run  25,000,000 
feet  to  30,000,000  feet.  The  reason  for  the  small  amount  this  year  is  that  we  finished 
oar  mill  very  late  this  season  and  did  not  have  very  much  on  hand  when  navigation 
opened.  Hereafter  wo  will  saw  the  year  round  and  will  ship  alx)ut  25,000,000  to 
S0,000,000  feet 

Hoping  this  information  will  be  of  some  benefit  to  you  in  making  up  your  report, 
we  remain, 

Yours,  very  truly,  Estate  of  David  Ward, 

Per  Geo.  K.  Hoot. 

Capt.  CiiAs.  Kellkr. 
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M  M  i8. 

PBELIMINABY  EXAMISATIOX  AXD  SURVEY  OF  SOUTH   HAVEN  HAB- 

BOR,  MICHIGAN. 

[Printed  in  Hook  I>oc.  No.  U9,  Rftj-eishth  Con^reap.  Beoood  nesEion.] 

War  Depabtment, 
Office  of  the  Chief  of  Engineers, 

WashihoPm.  Deceihher  /,  190S, 

Sib:  I  have  the  honor  to  submit  herewith  reports  dated  October  15, 
1902,  and  January  10,  19i.»3,  by  Capt.  Charles  Keller.  Corps  of  Engi- 
neers, on  preliminary  examination  and  survey,  respectively,  of  South 
Haven  Harbor,  Michigan,  with  a  view  to  obtaining  18  feet  depth  of 
channel,  authorized  by  the  river  and  harbor  act  approved  June  13, 
19<>2.  South  Haven  Harbor  has  been  improved  by  tne  United  States 
under  a  project  having  in  view  the  creation  of  a  12-foot  channel  by 
the  construction  of  piers  and  revetment  at  the  mouth  of  Black  River 
and  by  dredging.  Captain  Keller  states  that  while  facilities  are  admit- 
tedly inadequate,  it  is  not  believed  that  an  18-foot  channel  is  either 
necessary  or  desirable.  He  is  of  the  opinion  that  it  .is  proper  to  pro- 
vide a  depth  of  channel  sufficient  for  the  accommodation  of  vessels  now 
using  the  harbor,  and  that  a  depth  of  10  feet  in  Black  River  and  the 
channel  between  the  piers  will  answer  all  the  needs.  In  this  opinion  the 
division  engineer,  Lieut.  Col.  O.  H.  Ernst.  Corps  of  Engineers,  concurs. 

Captain  Keller  submits  in  his  report  of  sun-ey  a  plan  for  such 
improvement  by  means  of  pier  extension  and  dredging  at  an  estimated 
cost  of  $279,370,  and  $10,<.K)U  annually  for  maintenance.  He  states, 
however,  that  it  will  be  impossible  to  maintain  a  16-foot  channel  unless 
efficient  docks  are  built  on  both  banks  of  the  river,  and  in  his  opinion 
the  improvement  should  not  be  begun  until  such  docks  are  provided 
and  the  banks  revetted  by  local  interests:  also  that  such  propertv  as 
may  lie  on  the  channel  ward  side  of  the  proposed  doi*k  lines  should  be 
deeded  to  the  United  States  free  of  cost,  and  that  no  appropriation  for 
the  further  improvement  of  this  harbor  should  be  niaoe  until  the  prop- 
ertv has  been  acquired  by  the  United  States. 

'these  reports  have  l^een  reviewed  bv  the  Board  of  Engineers  for 
Rivers  and  Harbors,  in  accordance  witli  the  provisions  of  sections  3 
and  14  of  the  above-mentioned  act,  and  I  concur  in  the  views  of  the 
Board,  expressed  in  its  report  of  March  26,  1903,  as  follows: 

It  is  the  opinion  of  the  Board  that,  prior  to  any  further  improvement  of  South 
Haven  Harbor  by  the  General  Government,  proper  dock  lines  should  be  established 
and  suitable  bulkhearlfi  should  be  built  along  these  lines  by  the  riparian  owners,  and 
the  property  lyinj?  on  the  channel  side  of  these  dock  lines  should  be  deeded  to  the 
Government  free  of  a*t.    The  Board  believes  that,  after  these  conditions  have  been 


Very  respectfully,  your  obedient  servant, 

G.  L.  GnxKSPiE, 
Brig.  Gen.^  Chief  of  Engineers^  U,  S,  Army. 

Hon.  Elihu  Root, 

Secretary  of  War» 


APPENDIX  M  M — BEPOBT  OF  COLONEL  ADAMS.     8057 

fbeuminary  examination  of  south  haven  habbob,  miohigan. 

United  States  Engineer  Office, 

Grand  Rapids^  Mich.^  October  16^  1902, 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
preliminary  examination  of  South  Haven  Harbor,  Michigan,  ^^  with 
a  view  to  obtaining  18  feet  depth  of  channel." 

This  examination  and  report  are  required  by  the  provisions  of  section 
14  of  the  river  and  harbor  act  of  June  13, 1902,  and  tne  duty  was  assigned 
to  my  charge  byletter  of  the  Chief  of  Engineers  dated  June  23, 1902. 

South  Haven  Harbor  lies  on  the  east  shore  of  I^ake  Michigan,  about  22 
miles  NNE.  f  E.  of  St.  Joseph  Harbor  and  17i  miles  south  of  Saugatuck 
Harbor,  being  at  the  mouth  of  Black  River,  a  small  stream  which  flows 
into  Lake  Michigan  through  a  channel  protected  in  part  by  piers  and 
revetments. 

This  harbor  has  been  under  improvement  by  the  United  States  since 
1867,  when  there  existed  a  channel  7  feet  deep  and  85  feet  wide  between 
slab  piers  built  by  private  parties.  The  existing  project  for  the 
improvement  of  this  narbor  is  that  of  1866,  as  modified  in  1869,  1872, 
1888,  and  provides  for  constructing  piers  and  revetments  at  the  mouth  of 
Black  River  166  to.l73  foot  apart,  with  the  object  of  creating  and  main- 
taini  ng  a  12-foot  channel,  to  be  extended  one-half  mile  up  Black  River  to 
the  Dyckman  Street  Highway  Bridge  by  the  necessary  periodical  dredg- 
ing.    Estimated  cost  of  original  project,  as  finally  modified,  $317,000. 

To  June  30, 1902,  there  had  been  expended  at  this  harbor  $299,965.59. 
As  a  result  of  this  expenditure  all  original  construction  embraced  by  the 
approved  project  has  been  completed,  and  the  desired  12- foot  channel  has 
been  repeatedly  dredged.  Through  the  advance  of  the  shore  line  a  gen- 
eral shoaling  near  the  ends  of  the  piers  has  taken  place,  so  that  the  dredged 
entrance  channel  issoon  obliterated  by  the  storms  of  early  fall.  Thechan- 
nel  in  the  inner  part  of  the  Iiarbor  suffers  greatly  from  the  unprotected 
state  of  a  large  portion  of  the  north  bank,  and  some  deterioration  is  prob- 
ably also  due  to  the  sediment  brought  down  bv  the  spring  floods  which  is 
deposited  in  the  relatively  deep  poilion  of  the  river  below  the  bridge. 
Maintenance  bv  dredging  and  repair  of  structures  h&s  therefore  con- 
sumed of  the  above  total  the  sum  of  (112,732.76,  or  nearly  40  per  cent. 

The  present  condition  of  the  harbor  is  shown  in  the  accompanying 
plate,^  which  is  a  positive  print  from  the  tracing  of  the  harbor  survey  of 
April 24-28, 1902,  the  red-shaded  areas  i  ndicating  the  extentof  the  dredg- 
ing executed  May  19-30,  19()2,  under  an  allotment  of  $2,300  from  the 
appropriation  for  emergencies  in  river  and  harbor  works  of  the  act  of 
June  6, 1900.  As  seen  from  the  plate,  the  length  of  the  north  pier  and 
revetment  is  1,793  feet,  and  of  the  south  pier  and  revetment  1,782  feet. 
The  north  pier  projects  87u  feet  and  the  south  pier  685  feet  teyond  the 
shore  line.  AlK)ut  200  feet  beyond  the  ends  of  the  piers  there  was  a  cen- 
tral shoal  with  a  least  depth  of  11.9  feet,  and  between  the  piers  in  the 
usual  steamboat  channel  the  minimum  depths  varied  from  8.3  to  13.9  feet, 
all  depths  being  referred  to  the  zero  of  the  gauge,  a<'tuul  d(»pths,as  stated 
in  the  plate,  being  at  the  time  1.4  to  1.9  f(»(»t  less.  Mention  is  made 
of  the  depths  in  the  ^* usual  steamboat  channel''  Ixicause  the  channel 
between  the  piers  has  never  been  available  for  its  full  width,  a  channel 
60  feet  wide  near  the  sriuth  pier  l)eing  all  that  has  ever  been  provided. 

In  the  river  above  the  piers  the  minimum  channel  depths  in  the  cus- 
tomary channel  varied  from  «.s  to  12.5  feet  referred  to  the  gauge  zero, 
actuafdepths  being  less  to  the  extent  hitherto  stated.     Dreilging  in 

«  Not  printed. 
no  1904 192 
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thi-  part  of  the  harf:^:*r  rji.^  h-e*:n  in  the  j^^^st  limited  to  a  single  central 

cut  :i5  to  30  reft  wlie.  Eik-t  of  ?iatioQ  l'.»,  east,  the  north  bank  is 
praotii^tillv  with-it  r»=-vr-:cierit  of  :inv  kini.  ?•'  ih;a  the  turning  ba.sin 
shown  Lear  ^iat:-.r.-  i' ■  ir.i  i'l  h-j^  r-r-n  :  m.-r^i  Sr  the  action  of  the 
prof-ell-rr-?  of  >/:i>  -nhi'.e  wir.i'.rir  ui  ti-i-  •:•-  k-^  ■iire'-rly  oppi^^ite. 

Tne  *>n,r:.\'r:r  iri'  v.tarv  t. ■  thii  Lar>.r  i-  exp^-rienoinir  a  healthy 
growth.  It-?  -h-.'-v:.  n,  ^ . .-ly  r.y  the  'T'Oini^r.  ::il  na:>L:c>-  but  also  hv  the 
outwani  lini  eviien:  :n?r^^-e  of  iro-:*j-r"tv  ir.  the  oitv  of  S.'^uth  Haven 
and  in  the  r.eiirhorir.L'  -:::::r:.vr  r-S'-rt?.  L  ntil  t.ii:?  vear  this  com- 
merre  was  •ieriv-  i  .-.!::.  ^t  exi-lu-iv^-lv  ir-^zii  rri-s^r-irvrr  hu*ine>5  durinsr 
the  sacin.*-:  -*■;•.-  -^  n:.  i  :r  i-r..  fr^L'ht  ':^:'r.<<'.r.'Z*.-f  the  fruit  ruined  in  the 
surrouniir.i:  -■:  ir.rrj.  t rjioti'iV.Iy  all  of  :h-  {.^is^iiirer  ViU^ine^-?  oriir- 
inatincr  i^  Li.i:aL'*.-.  '•'^h:'-.  •.:'  oour-e.  the  '■■.ilk  •::  ih»:  fn-'sfht  oriirinated 
at  the  oth»^r  er.  i  •.■!  the  liiie.  At  pr»'-ser.t  ■:  r.Iy  -jl  -^ir.j^Ie  line  of  steamers? 
is  in  -r:v:ce  r»-.-:'j«^e»^n  S.-u:h  H:-.v»^r:  :ir. i  Ch:/rvj«.  th>  having"  lieen 
foraied  '-y  a  c  n-Hx:  iaiiv::  ■  •:  th--  W::li:i::>  Tr:t:>p^  -rtation  Company  and 
the  Dunkley  0-::.par.y.  wh: -h  in  l';"'!  •oii^j-^iei  for  the  bii-ine>s." 

For  the  trAr-<t  :t:o!i  of  an  ext*  i>:ve  fr-iiri.i  trat!:o.  until  thi-?  ^prinjr. 
the  har'rHjr -.'f  Sir.th  Ilavrn.  owir.iT  t«.»  it-  {>«'rr.i!l  connei-ti'^ns.  ha* 
be»^r:  at  a  «::?=i  iviiLtiiire.  E:irly  thi*  •«;  lini:.  i.  w.^v»-r.  the  Michi<rnn 
Central  Itailr*:*-^!  0>::.I':4P.v  iniir.vKi  it-  "Lorri.::  :.!•«  :\i\  i  service  at  .S;»uth 
Hav^n  with  :*  view  t««  -*t:i^Ii-r.:nL'.  "n  cir.i.e-  ti-'ii  v»-:th  the  Diinkley- 
W;Il!:im-  C'ln.T  :ir.y-  a  r^-jril-Ar  -ervi.v-  to  M'iw-.i-kee  :ti.d  the  Northwest. 
A-  a  r»=--ult  thv  ii*  tual  iiv:-:ht  toiir.aire  -h:p>  i  t«':ir..i  fn»rn  ihi-i  har^Mir 
ha-  L'reatly  :ci;rr;>*^i  dur;:.-T  the  ]'r»-T.t  y»;ir.  Ti.e -I^-tailed  siati-tics 
ar^-  f-irr.i-hei  in  tLe  rtij^?r li-rewith.  prv::ir»«i  ^y  Mr.  K.  W.  Cniry. 
thir  i  v:.>-i're-:  i-r.t  a:,  i  auditi-r  vf  th-^  rv-.r.kley-Willhuns  Company, 
ar-d  :  r  th-^  -a.k»^  of  '"'revity  ar*-  iL-.-t  rej-^iit*^  i.  The  t«'tal  fndirht  has 
in«r»-^— d  fr«'Ei»  o'-*.l' 4  tO!>  in  th».- lu!  i:  i:.r  ye:ir  1:«'I  to  S>,oi»S  tons 
'partly ---tinLit-:-  ir.  thr- ye;ir  l'.">i'.  while  the  num>»er  of  ptis-om^ers 
will  ir.vrea-e  fr. ni  1:  ••.^Tv  in  U*"l.  to  pro^a"''ly  lov'.'^v  in  l^rH.  ^he 
<rr«.'wr':i  -hown.  whil^r  n^t  ph-r.i-ir.-i-al.  is  »'v:d»-i:.e  of  incre;ised  use  of 
f:io:l:tie-  alr»=-.t":y  exi-tir.ir.  ani  it  i>  pr«»''':i*''le  that  iiiiproved  and  more 
»^-rtain  ch::r.:.e:  i-j'th?  will  K-ad  to  still  ^Trater  exjvinsion. 

The  conii!:eroe  is  a  vahia'^'Ie  one.  the  ireiirht  alone  being*  valued  at 
i:-irly  Si".'*-'.''"".  :i:".  i  th»*re  i-  no  ijut-tion  that  pres^-nt  inadei|uate 
f:t'::/.t:e-  ter.l  i*-  ::\  :--?.:-e  th'*  •  -t  to  the  i'u'*ili-*  of  the  Ini'^in^'Ss  actu- 
ally h-iT. ii»d  ani  -►•:ve  t-*  'iivr-rt  some  ii^atr-io  whivii  under  existing 
arn;!.L''-m''!.t-  mitrht  i^Pprly  oome  to  S.niih  Hav«n.  The  largest 
ve--el  at  pr^-er.t  r^-irularly  in  -orvioe  at  S-juth  Haven  i-  the  steanier 
P' '''.•..  wh».'^  LT—  t"T::.:ii:»*  i-  77'',  net  tonnag*^  J^44,  lenifth  1T1.3, 
^•readth  '■  v. 4.  an-.i  dr\  th  IlM'  :•  't.  The  -t -aryfr  <  >-,  --r  I\if*ih\*i^»'*»  is 
v»^rv  -li'.'htly  -:r.:i!!»-r.  arid  th-  '•  ■  .  i!;e  t!  :rd  >t»\imer  regnhirlv  in  use 
at  tLi-  harV-  r.  ha-  n-'t  niU'  h  "V^r  a  third  tif  tiie  tonnage  of  the  other 
two.  .Su«:h  v^-i— !-  :i:v.  t. h»  ^iv.all  t«^  handle  freight  t«»  the  Inv-t  advan- 
tage or  to  attra.-r  : .;.— v!?j^r  tr.u  rl.  ''ut  in  its  pn  -mt  ei.»ndition  the 
harlN>r  d«»»'-  :.-t  i--:ii::t  tl.f  »>».  ,.f  larir'T  ^N-nt-. 

Whii»  f:i;\::!' -  are  :i  i::.:tt  ily  itia  ii- ;;::iro.  it  i<  mn.  however, 
Ik  l:ev»-i  t:::it  ar.  >-:  •••t  o":;:iii:.' !  >  ••irli-r  :>  ■•■— :vry  or  d».--iira>ile,  since 
a  L^-att-r  d-}^:'::  \\.-\\:  is  :iiT:::i^!y  iit^t  i.  .•  wil!  m:\o  -imply  to  s^uldle 
up-  n  the  rnite-i  S'.-l»- a  u- If  ^^  .  haii:.-  !••:■  luaint^Mianre!  Business 
of  th"  ohanii.tvr  ••:  ::iat  n«»w  :\\\  i  i-.-r*  lifttr  r«>  'v  trar:-act»Hl  at  S.»uth 
Havi-n  may  be  ♦••.■■  .»I^'mi^■ally  <er\»''i  iy  v. -- N  ^n*  a  irross  tonnat^'o  of 
aK»ui  l.i*»v  ton-,  with  a  ii't  tiMu-.i^'o  •-:  p-  ::.:ip>  '.••••i  to  Ijn>»  ton*. 
Such  a  boat,  if  properly  designed,  may  rarry  I'.i'iA*  to  1,500  tons  of 
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freight  upon  a  draft  not  to  exceed  about  14  feet.  Larger  boats  than 
this  would  probably  be  unprofitable,  because  full  cargoes  are  not 
always  to  be  had,  and  the  passenger  business  offered  would  perhaps 
never  overtax  the  capacity  of  a  b^t  of  this  size.  A  boat  of  this  ton- 
nage would  be  about  200  feet  long,  33  to  36  feet  wide,  and  about  13.5 
feet  deep.  That  these  figures  are  approximately  correct  is  shown  by 
a  consideration  of  the  dimensions  of  the  steamers  which  for  years  past 
have  been  doing  a  business  similar  to  that  to  be  expected  at  South 
Haven.  The  leading  dimensions  in  the  case  of  five  ox  these  steamers 
are  given  in  the  following  table,  all  of  these  being  now  in  use  from 
Muskegon  and  Grand  Haven  to  Chicago  and  Milwaukee: 


Name. 


Alice  Stafford 

Indiana 

Iowa 

Naomi 

Nyack 


Orom  ton- 
nage. 

Net  ton- 
nage. 

Length. 

Bre^lth. 

Depth. 

fM. 

Feet 

/M. 

SIS 

485 

202.0 

32.0 

21.9 

1,177 

961 

201.0 

86.4 

14.3 

1.167 

M6 

202.6 

96.4 

13.0 

1,181 

1.020 

2US.9 

8:>.i 

11.7 

1,257 

l.OM 

231.0 

83.0 

14.7 

Of  the  boats  in  this  table  only  the  Indiana  and  the  Immi  W(»ro 
expressly  built  for  the  service  upon  which  they  are  now  placed,  and  it 
is  r)elieved  that  their  dimensions  are  satisfactory  and  should  be  repro- 
duced in  vessels  for  similar  service.  Such  steamers  when  fully  loaded 
should  not  have  a  draft  in  excess  of  18.5  to  14  feet 

It  is  therefore  proper  to  provide  a  depth  of  channel  suflEicient  for 
the  cla.ss  of  steamers  just  described.  A  depth  of  16  feet  in  Black 
Kiver  and  in  the  channel  between  the  piers  will  answer  all  needs. 
At  the  ends  of  the  piers  it  will  be  necessary  to  have  a  depth  at  least 
2  feet  greater  in  oraer  to  make  the  entrance  possible  of  access  during 
storms,  but  the  increased  depth  immediately  at  the  entrance  has  always, 
in  the  practice  of  this  office,  been  assumed  to  be  implied  in  any  project 
which  specifically  provided  for  any  given  channel  depth,  this  latter 
depth  being  held  to  refer  to  that  portion  of  the  channel  where  the 
effort  of  seas  in  diminishing  the  available  depth  was  not  to  be  expected. 

Before,  however,any  additional  depth  may  properly  be  created  in  Black 
River,  it  is  desirable  that  the  city  of  South  Haven  take  the  necessary 
steps  to  secure  the  provision  of  efficient  revetments  upon  both  banks. 
At  present  the  south  bank  is  fairly  well  protected,  while  the  north  bank 
is  proterUnl  only  west  of  station  10  E,  and  even  in  this  portion  the  revet- 
ment is  of  poor  design  and  is  not  continuous.  Moreover,  the  channel 
is  too  narrow,  the  river  being  barely  100  feet  wide  from  bank  to  bank 
at  station  19  E,  and  the  existing  turning  basin  is  not  suitable  for  the 
winding  of  the  larger  vessels  which  it  is  proposed  to  use.  To  remedy 
these  hitter  matters  a  dwk  line,  in  the  past  several  times  proposed  and 
discussed  without  result  by  the  projx^rty  and  navigation  interests  at 
this  Imrlwr,  should  be  adopted,  extending  on  the  north  bank  from  the 
west  end  of  Smith's  dock  to  the  point  marked  '* Station  21"  at  the 
turning  basin.  Property  owners  snould  l>e  rec^uired  to  build  efficient 
revetments  upon  this  line,  thus  making  the  width  from  one  dock  to 
the  other  about  2(X)  feet.  Only  after  this  has  been  done  will  it  l>e  feas- 
ible to  ereate  and  maintain,  with  certainty  and  without  undue  cost,  a 
16-f<K>t  ehannel  in  the  part  of  the  harbor  east  of  St^ition  O. 

In  view  of  the  fon»going,  I  have  therefore  the  honor  to  report  that 
the  improvement  of  South  Haven  Harbor  'Svith  a  view  to  obtaining 
18  feet  depth  of  channel"  is  not  worthy  of  being  undertaken  by  the 
United  States,  but  that,  after  a  proper  dock  line  upon  the  north  side 
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has  been  id<K>ted  and  efficient  docks  or  revetiiiaitB  boilt^  an  improye- 
ment  of  this  harbor  to  a  depth  of  16  feet  is  justitied  bj  the  ejd&ting 
and  pn:»spective  conimerce- 

Very  re:^>ectfally.  vour  obedient  servant* 

ChaBUBS  KffTTJF^^ 

Captain  J  Corps  of  £gkginaeru 
Bri^-  Gen.  G.  L-  Giixespte, 

(Ihroogh  t'ae  Division  Engineer.) 

Officx  Drrisioy  EyoDfEZR.  Nobthwest  Drrisioy, 

Ite?pi^tfully  forwarded  to  the  Chief  of  En^neers. 
I  conccr  in  the  opinion  ih^t  South  Haven  Harbor  is  worthy  of 
impnjvement  to  a  depth  of  16  feet,  and  thut  a  depth  of  IS  feet  is  in 
excess  of  pr*:?-^nt  requiremeats-  • 

O.  H.  Ernst, 
Lir*it.  C<i.,  O.'r/^  *>f  En^in^^rs^ 
J}iri-fi\':*  Ef^'ji'nKcr,  J^.'rtkhc^ei  Jji^U!'m, 

Office  Chief  of  Exgixeers,  C  S.  Abmt, 

37'wmAer  S,  1902. 

Be^pectfnlly  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders  No.  24,  Headquarters,  Corps 
of  fingineers.  current  series,  for  consideration  and  reconunendationy 
as  required  by  section  3  of  the  act  of  June  13.  1^I>2. 
By  oHnxiuuid  of  Brig.  Geo.  Gillespie: 

A.  Mackenzik, 
C'^.'^rt-.K  O.'t^^  oj  Engaieertm 

[Third  ladofseBMBL] 

Board  of  ENorxEERs  fob  Rivers  and  HAKBOBa. 

n:j^'.;.v;:,''u  Ik  C.^D-y^nnh^^^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  conaidered  the 
within  report  of  Captain  Keller  on  the  preliminary  examinatioD  of 
South  Haven  Harbor.  Michigan. 

In  the  opinion  of  the  Board  the  commerce  involved  is  so  1ai|^  as  to 
warrant  a  further  improvement  of  the  harbor  to  a  depth  of  16  feet, 
provided  such  improvement  can  be  made  at  reasonable  cast. 

The  Board,  therefore,  recommends  that  a  survey  be  made,  if  aoffi- 
ci^i'nt  data  be  not  available,  and  that  the  cost  of  improving  the  harbor 
be  es'Cimate*]. 

For  the  Board: 

H.  F.  Hodges. 
Jfajor.  C^'rj'4  of  £hi7in€tamy 

S^iior  Jid»^^er  /tomwI. 
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[FoQith  Indonement] 

Office  Chief  of  Enoineebs,  U.  S.  Army, 

December  8,  1902. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  South  Haven  Har- 
bor, Michigan,  authorized  by  the  river  and  harbor  act  of  June  13, 
1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Hart^rs  in  the  preceding  indorsement,  1  recommend  that  a  survey 
of  the  locality  and  estimate  of  cost  of  improvement  as  proposed  be 
authorized. 

G.  L.  Gillespie, 
JBrig.  Oen.^  Chief  of  Engineet^a^  U.  S.  Army. 

[Fifth  indonement] 

War  Department, 

December  11^  1902. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

\fu.  Cary  Sanger, 
Assistant  Secretary  of  War. 

[Sixth  indonement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

January  20^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  report  of  survey  as  recommended. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Serenth  indonement.] 

Board  of  Engineers  for  Riyers  and  Harbors, 

WashingUm.,  D.  C,  March  26,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Itoard  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  report  referred  to  in  the  preceding  indorsement. 

The  district  officer  expresses  the  opmion^  concurred  in  by  the  division 
engineer,  that  the  improvement  of  oouth  Haven  Harbor  **  with  a  view 
to  obtaining  18  feet  depth  of  channel"  is  not  worthy  of  being  under- 
taken by  the  United  States,  but  that,  after  a  proper  dock  line  upon  the 
north  side  has  been  adopted  and  efficient  docks  or  revetments  built, 
an  improvement  of  this  harbor  to  a  depth  of  16  feet,  at  an  estimated 
cost  of  $279,«370,  is  justified  by  existing  and  prospective  commerce. 

In  this  report  the  district  officer  states — 

The  piers  and  revetments  bailt  by  the  United  States  have  their  inner  end  at  the 
point  marked  ''station  O"  upon  the  map.  Inside  this  noint,  to  the  highway  bridge, 
the  operations  of  the  United  States  have  been  confined  to  dredging  for  the  creation 
and  maiiitcnance  of  the  authorized  depth  of  channel,  and  this  has  been  rendered 
difiicult  by  the  fact  that  the  river  banks,  originally  low  and  swampy,  have  only 
recently  h*^v\  properly  docked  by  the  propert;^  owners  upon  the  south  side,  while 
on  the  north  tnere  is  no  protection  above  station  10  £.  ^  *  *  It  will,  however, 
be  impossible  to  maintain  a  16-foot  channel  unless  efficient  docks  ezint  upon  both 
banks,  and  it  is  believed  that  these  docks  should  be  built  upon  the  lines  shown  so  as 
toaflonl  a  channel  of  approximately  200  feet  width.  Such  propertvas  may  lie  upon 
the  channel  want  side  of  the  proposed  harbor  lines  should  oe  deeaed  to  tne  United 
Stetea  free  of  all  ooet,  and  it  seems  proper  that  no  impropriation  for  the  further 


SCi^S    vaoas  or  tbx  cBixr  c^  tssgssicb^^  r.  « 


VEat  iucifir.  suae  vicj.  'sut  p^Beo:  ^n-rmir  bamz.  si:^.  sktanus^  waokt  ixnt  ix 


i€snt  rf  SiiCU.  H*T€ii:  HAr!»->r  t'j  liie  G*ai*:!nZ  G^:»rten 
Qit'/k  liiKS  ^ciidd  tie  ^sLkr>Bsrf€«i  and  ?;idiA>k  tnJkiif^hl^  ^^cild'be 
boh  iikm^  VM^ft  Ene*  tn-  liie  lipkriiLii  o^ztrr-,  Kbi  lin-  j«vf]*rrr  Irinir 
<«  VUh  fi]a3LJb*L  aie  v(f  i^i^Tie  5c*^  iZIiHs^  siitctiji  itf-  St^eeieo  u>  t£e  Oor* 


H-  F-  5«:if*»?iaL 


£u£-C1i»7  Cta£  Cbnr-CDIi.l^iL 


3C-xmiter  T 


2«»? 

ijnn ^^ _        _ _  "   y- 

2Mr __ - I^TT" 

2MS.   -.1  '.msL  I  ^1.  }  _ - leaf 


JL*ry:iK4  OitC  tOii'V^rUji  **t  -tfnai*'^  Z.<K\ 


ATSi'j/K*  r*"n'^-*ft  7\iift.   ■  U~a:iM»  id^so«*£. 


friT>w - ^ twm     liTT*  w«?:t ... 

LiiOLMr ....  4..«0i      frvji 


«»^ -ra*  Tna- j5,j» 


i:^'-    i.rj  •s\ti  mi-'f^trUt  yj  ^kmuL 


JLTU  •  :>♦  r^>.'-  -  trl  7  :ci».  Ar:j  -j-*  f£.  55»f»l 


l'4i      CsiuuKvS  fr%y{-i:  ... 


J 
I 


APPRNDtX   M  M — REPORT   OS"   COLONBL    ADAMS. 


8063 


Receipts  and  tk^pmenti  by  vestd,  1909. 
[Based  on  actual  records  to  October  1,  and  estimated  to  dose  of  season.] 


Articles  received. 


Flour  and  bran 

C!om 

Lumber 

Merchandise . . 

Total.... 


Tons. 

Value. 

20.000 

2 

7,423 

18.500 

$560,000 

20 

90,000 

8,700,000 

45,926 

4.350,020 

Articles  shipped. 


Merchandise 
Fruit 

Totol.. 


Value. 


13,976.600 
1,125,000 


6,U0,60O 


During  the  |>a«t  year  a  line  has  l>een  established  between  South  Haven  and  Mil- 
waukee m  connection  with  the  Michigan  Central  Railroad,  which  provides  through 
service  between  the  Northwest  and  the  East  for  flour,  bran,  middlings,  and  general 
merchandise.  The  Michigan  Central  has  built  over  2}  miles  of  side  tracks  ami  dock 
tracks  to  take  care  of  this  business  at  an  expense  of  $25,000.  The  steamer  Petoskey, 
which  was  placed  upon  this  run«  has  a  capacity  exceeding  770  tons  and  draws  i3 
feet  6  inches  aft  when  loaded.  Owing  to  the  condition  of  South  Haven  Harbor, 
which  can  not  boast  of  an  average  depth  of  over  10  feet  we  have  been  con)|>ellcd  to 
load  tjie  steamer  with  not  to  exceed  500  tons  cargo,  whicn  represents  a  loss  in  revenue 
of  nearly  30  per  i^nt  The  business  offeree!  has  been  very  heavy  and  would  have  pro- 
vided full  loadn  each  trip  had  we  been  able  to  get  into  toe  hariK)r.  A  small  amount 
of  dredging  was  done  early  in  the  summer  by  the  Government,  but  not  enough  to 
provide  sufficient  water  to  last  through  the  season,  and  as  a  result  all  of  the  steamers 
nave  been  striking  the  bar  at  the  entrance  to  the  harbor,  inflicting  damage  which 
rendered  necessary  drynlock  repairs  amounting  to  sever.il  thousand  dollars.  The 
steamers  have  also  been  dragging  on  the  bottom  inside  and  injury  has  h^uUchI  from  it 

Owing  to  the  shallow  water  in  the  river  we  have  experiencet!  considerable  trouble 
in  getting  our  steamers  out  of  the  harbor,  and  while  dragging  on  the  bottom  have 
found  it  impossible  to  properly  steer  the  vessels,  and  in  consequence  have  collided 
with  piers  and  docks  and  schooners  lying  at  the  docks,  causing  no  little  damage. 
Below  will  be  found  copy  of  a  report  of  sucn  an  occurrence  from  Capt.  J.  M.  Mitchell, 
of  the  steamer  Petoskey: 

South  Haven,  Mich.,  St'ptnnbcr  ?^,  100^. 

Dear  Sir:  While  taking  the  Petoskey  from  our  dock  to  the  lake  last  night  1  had 
great  difficulty  in  st4'ering  her  on  account  of  being  loaded  a  little  (leei>er  than  usual. 
She  was  drawing  11  feet  3  inches  aft  and  8  feet  6  inches  forward,  and  she  dragge<i  the 
bottom  from  the  time  I  started  until  she  cleared  the  river.  At  the  inner  end  of  the 
Government  piers  there  is  a  sharp  bend,  and  to  make  this  when  a  l>oat  is  dragging 
the  lK>ttom  you  must  open  her  up.  In  making  said  bend  last  night  I  found  a  steam 
tug  in  my  way  (she  was  made  fast  to  the  piers),  which  neoessitatecl  stopping  and 
backing  the  l)oat;  but  being  too  near  the  pier  to  fully  stop  before  reaching  it,  my  boat 
colli<ic<l  with  the  same,  striking  the  pier  just  ahead  of  the  tug  an<l  fort^ing  tier  away 
from  the  dock  or  piers,  doing  sli|;ht  damage,  if  any,  to  my  hosX.  I  have  no  means 
of  kn(»wing  to  what  extent  the  piers  were  damaged  by  the  collision,  if  at  all.  The 
contact  with  the  piers  was  so  lij^nt  that  I  felt  I  had  gotten  off  cheaply,  for  1  had  just 
narrowly  escape<i  being  driven  into  the  Midway  pavilion  by  my  boat  taking  a  sheer 
on  striking  an  extra  shoal  spot  right  there. 

Respectfully,  yours,  J.  M.  Mitchell, 

Master  SUcuner  Petoskey. 
Mr.  R.  W.  Crary, 

Third  Vtce- President  and  Auditor  South  Haven  Line, 

South  Ilaren,  Mich. 

The  growing  importance  of  South  Haven  as  a  summer  n»8ort,  with  its  200  hotels 
and  rt»sorts,  is  best  known  by  the  following  figures  of  passengers  carried  in  recent 
years: 

1900 127,744 

1901 i:^),(i70 

1902  (estiinatf.l) 150,000 

These  people  distribut^^l  themselves  among  the  resorts  and  farms  along  the  lake 
shore  for  10  miles  north  and  10  miles  south. 

The  increase  in  the  passenger  business  and  the  pmspect  for  still  further  increase 
with  improved  service  has  rendered  it  im])erative  that  larger  and  swifter  boats  be 


3*»«U   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.  S.  ARMY. 

plai-c-d  upon  the  Chicago  route  to  acoomnnKiate  the  thousands  who  desire  to  take 
ti.rir  oTitinij!?  in  ilio  heart  uf  the  p^-arh  belt  of  Mit-hijan.  We  are  reaily  to  plaee  a 
larjer  b-.-at  u)><~>n  the  run,  but  a  l^jat  of  thedimen^i'ms  neeiied  for  thisr  business  would 
drA'.v  more  waier  tljan  is  to  be  found  in  the  South  Haven  Harb*.>r.  and  would  be  too 
lonj  to  tuni  around  in  the  prest-nt  winding  hiasin.  S<.'Uth  Haven  is  the  only  port 
Eervins  a  lar^re  and  pn>win«;  fruit  ot">untry,  ppvUicin?  annually  5.000.000  to  6.000,000 
packaire?.  It  is  the  teniiinu<  nf  the  S»iith  Havt-n  divi:«ii'>n  of  the  Miohipin  Central 
Railroad  and  of  the  Soutii  Haven  and  Kaston  Railroad,  and  is  the  sliipping  point  for 
the  foil' 'winj  ti.'wns  I'M-at***!  on  thesrc  lines: 

I^wtnii.  ]ir.'i-.:i  ini:  1."»n»  rars  of  jrrai»es  annually. 

Paw  Paw.  tlirivinjj  niamifai-iuring  tjwn  and  fruit  shipping  jwint,  county  seat. 

Lake  r«.»ni.  •iTl:llIM^-r  n-si-rt. 

LawriR(.v.  Hartf-irl.  T^xjn in.  Covert.  Paokarl.  Fruitland,  Bansur,  Lacota,  Kibbies, 
Gnind  Juiioii"n.  R.-rhiir.oiit.  ^loblt-s.  Rli>-rninL'd;il«.-.  Hn-eii>villi'.  Glenn,  Fennville, 
H«.i['f»-rto\vn,  anil  liravo.  having  t^innerie*.  piiklt-  faeti irii=-s.  rider  mills,  praiKi-juice 
fak-t'.'ri*.-?.  ereaini-rifS.  lirii-kyanls.  Hour  null?,  and  beinj  shiiipinirjiointsfor  hay,  oat.«, 
com,  wheat,  peaehi-r.  iH-ar*?.  plums,  grape:*,  and  apples  ana  all  kinds  of  garden  an<l 
farm  pri>luoe. 

\Vater\liet  and  Coloina.  adjmvnt  to  Paw  Paw  I^ke.  the  famous  summer  resort, 
Bccomnu.HJatinir  over  A^.tX^"'  ]»ti'p!i'  each  <ea>«'n. 

Am«".ii:j  the  d»^iinite  ways  uf  jrhuwintr  thi-  ra]'id  antl  sul^stantial  growth  and  busi- 
ness of  S«'Uth  Havf-n  and  tht-  surr^innding  country,  and  its  warrant  for  harbor  improve- 
ments, are  the  foU^'win-j: 

First.  The  increase  of  money  as  partially  ^hown  by  the  two  banks'  deposits: 

September  30 — 

Iv^S $410,392.47 

IV'O 4^).  252. 62 

1  Hit 6:«,  687. 82 

lt^>l 681,:i58.86 

19fi.' 900,289.40 

Sev'.-n'l.  TransiVrs  of  pr(«p«.-rty  nt-tained  from  t^>unty  reronis  and  from  real  estate 
men  wi-r-.  in  1S»7.  ?17«;jkhi:  in  1*'01-L'.  sl.ll4.<XX». 

Third.  New  bniMin«>,  aiMiti«>ns  <»r  impnivemt^nts,  including  in  the  city  of  South 
Haven  money  sjn-ni  i-ir  \vat«T.  t-liH-trio  lijhts.  sewers,  an- 1  ivment  walks,  railroad 
extension?  and  side  trarks.  luw  d'-eks.  anil  warehouses,  for  18^7,  f296,000;  from 
January.  1^*".«.  t.»<^'pieniUr  ;;i>.  liHL».  .*1.714,2:>»>. 

The  s'lrr'-'inilir.jr  I'ouniry  hiis  lr<l  the  village  in  substantial  improvements  in 
cli.'ar:nj  land:  setting  fruit  trees,  plant.*:,  and  vines:  aini  in  new  farm  buildings  and 
ailditii-ns. 

While  many  elriirio  lines  to  term i!i ate  at  St^uth  Haven  have  been  talked  about. 
thn»e  iiave  in^-en  si:rvi'y^il.  a  got>l  deal  oi  rii»ht  of  way  oV»taine»i.  and  every  asFuramv 
is  civen  tliat  the  lin-.s  will  Iv  in  njvration  next  summer,  thus  creating  an  enormous 
travel  towar»l  the  lake  at  ^•'^T]l  Hawn. 

A  new  I  vat  oi-nipany  is  biMni:  fnniu-l.  with  a  eajtital  of  f250.<XH),  claiming  it  will 
be  nady  \vi:h  ■■i:*-  •a>:.  i^^!iiUii'.lii.ius  stiamer  by  .liini-.  \9(}S. 

FoTirth.  P.'T  r.i:t:i"n  *A  S<.^utli  Ilavrn  villa^ii*  now  citv^,  as  shown  by  the  census 
for  1M*».  l.»i-4:  1<"\  L\44S:  1VHk\  4.uiM. 

The  onlinary  es:imate  by  voter?  and  .*;ehix^l  chiMren  would  give  the  city,  at  this 
datf .  over  ^,(*.*X 

Tlie  adjaivnt  e-'Untry  has  kr]'t  ]«are  with  the  oitv  in  its  im-rease  of  population. 

Tlie  village  schi.N»ls.  in  1*^''"\  had  12  u-Ui-hers  and  6:iS  soiiolars;  the  city  si*hools,  in 
19»'2.  h.iii  1':*.  Teailu-r>  and  vM'i  M-l.oIars.  Tiie  cit v  has  the  sann-  tfrrit«»ry  as  the  village. 
ex<"ij':  aN.'Ut  ^vt  si.holars  wrrr  Irft  nui.  as  tiirv  livi*  i^iu-^itle  ihf  i.ity  liniits. 

Fr-tiii  the  iVirej«'njr.  it  will  l^e  x-rn  Su'.th  Haven  anil  the  luuntry  surrounding  has 
en;oyt-.i  a  remark  a  "'li*  jr-'wrJ:.  wini'li  is  tiiTir^'ly  healthy  aihl  apj»arently  fiennanent, 
and  irom  all  in»l:i-a:i  n-  wil!  •■ui*tn|.all  fonuiT «•:":•  »ris  in  the  lu-xt  few  yiars.  A  very 
large  nun il^r  of  fruit  tr*-es  has  Nvn  set  out  wiihiu  the  past  U-w  years,  which  art' 
now  coming  intu  U'arinii.  ar.d  tht*  fruit  pn.Kluition  isestiniatetl  by  eiiH?rtfi  to  incre^ise 
more  than  lOi"^  |-er  ivnt  in  tht-  m-xt  tliree  yi-ar-. 

The  summer- r  -'rt  husinv>s  ean  1k.»  iuenasi  d  enormously  with  the  assistance  of 
law,  fast  bi-at.-.  and  thi.*  only  imp«-tliment  to  i-uu  i:ig  >ueh  steumt- rs  upon  the  route 
is  the  lack  of  proper  harUtr  faeilitit'?^. 

We  would  moei  earnestly  and  resiK»ctfully  plead  for  a  depth  of  channel  not  le» 
tiianl8feet»  m  winding  basin  suilieifnt  for  our  >tramers.  anil  for  an  extension  of  the 

■— into  deep  wmter.  to  avoid  the  forming  of  bars  at  tlie  entrance  to  the  harbor. 
linllj  Hibinitted. 

Di-SK  i-E  Y-  W 1 1. 1 1 A  M  s  Com  pa  x  y, 

B.  \V.  Cr\ry.  Thirti  Vice-Priiidait  and  Auditor. 
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The  foregoing  facts  and  figares  were  prepared  with  the  assigtance  of  Mr.  C.  J. 
Monroe,  president  of  the  First  State  Bank;  Mr.  L.  E.  Parsons,  c.ashiur  of  the  Citizens' 
State  Bank;  Mr.  U.  E.  Dewey,  deputy  collector  of  customs;  Mr.  S.  J.  Dunkley, 
president  Dunkley- Williams  Company,  and  others. 


survey  of  south  haven  harbor,  michigan. 

United  States  Engineer  Office, 

Grand  licpids^  Mich.^  January  10^  190S, 

General:  In  compliance  with  the  requirements  of  Department  letter 
of  December  I<>,  11)02,  directing  that  a  survey  and  estimate  of  the  cost 
of  improving  South  Haven  Harbor,  Michigan,  to  a  depth  of  16  feet  to 
be  made,  and  that  a  report  be  rendered  hereon,  I  have  the  honor  to 
invite  attention  to  the  following  report. 

Sufficient  information  derived  from  frequent  surveys,  the  latest  of 
which  was  made  in  April,  1902,  is  now  available  in  this  office  to  obviate 
the  necessitv  of  a  special  survey  and  any  expense  incident  thereto. 
The  project  and  estimate  which  follow  are  based  upon  the  condition  of 
the  harbor  as  shown  in  the  survey  of  April,  1902. 

South  Haven  Harbor,  Michigan,  is  situated  at  the  mouth  of  Black 
River,  a  snmll  stream  of  relatively  insignificant  discharge,  the  harbor 
deriving  its  name  from  the  village  of  bouth  Haven,  which  lies  at  the 
south  side  of  the  river  mouth.  Improvement  of  this  harbor  by  the 
United  States  was  begun  in  1867,  at  which  time  there  existed  a  chan- 
nel 7  feet  deep  and  85  feet  wide  between  slab  piers  which  had  been 
built  by  residents  of  the  vicinity.  Since  1867  the  work  of  improve- 
ment has  proceeded  under  the  project  of  1866  as  modified  in  1869, 1872, 
and  1888,  which  provides  for  constructing  parallel  piei*s  and  revet- 
ments 175  feet  apart  at  the  mouth  of  Black  Kiver  with  the  object  of 
procuring  a  channel  12  feet  deep,  this  depth  being  extended  by  dredg- 
ing one-half  mile  up  Black  River  to  the  highway  bridge.  To  June  30, 
1902,  the  total  expenditure  was  $299,965.59,  of  which  $112,732.76  was 
applied  to  maintenance  by  dredging  and  repair  of  existing  structures. 

Up  to  the  present  time  the  method  adopted  for  improvmg  this  har- 
bor nas  been  the  same  as  that  employed  at  other  harbors  upon  the  east 
shore  of  Lake  Michigan.  The  natural  banks  at  the  river  mouth  have 
been  prolonged  by  parallel  piers  or  jetties,  consisting  either  of  pile  or 
of  cribwork,  these  being  extended  mto  the  lake  to  a  point  at  wnich  it 
was  hoped  the  natural  depth  existing  at  the  time  might  indefinitely 
continue  without  deterioration  due  to  natural  causes.  As  in  the  case 
of  other  harbors  upon  this  shore,  Uiis  expectation  has  not  been  entirely 
fulfilled.  The  bed  and  the  shores  of  LaKe  Michi^n,  in  this  vicinity, 
consist  of  fine  sand,  oiisily  set  in  motion  by  the  action  of  winds,  waves, 
and  currents.  In  this  movement,  the  increasing  obstruction,  formed 
by  the  protrusion  of  the  piers  beyond  the  natural  shore  line,  interfered, 
and  the  lake  shore  line  was  correspondingly  advanced,  the  rate  of  the 
outward  progress  of  the  shore  line  being  aependent  upon  the  rate  of 

Sier  extension.    The  final  result  is  clearly  shown  upon  the  chart  of 
outh  Haven  Harbor,  which  is  forwarded  herewith,  this  showing  the 
shore  line  of  the  earliest  authentic  survey,  that  of  June,  1870,  and  also 
the  shore  line  of  the  latest  survey,  that  of  April,  1902.    The  map  also 
shows  the  contours  of  depths  beyond  the  shore  line. 
To  supplement  the  18fo  survey,  which  extends  only  to  the  16- foot 
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contoiir.  the  20.  25.  and  30  foot  oontoms  are  taken  from  the  sairey  of 
AugusU  1^71.  Between  June.  1S70.  and  Au^rn^  1S71,  there  could 
hare  been  but  little  change  of  the  lake  bottom  in  the  vicinitr  of  these 
contours^.  Between  1S70  and  li*i>2  the  shore  line  in  the  ricinity  of  the 
piers  hai?  moved  we^^tward  from  175  to  24»  feet,  and  so  &r  as  available 
information  can  establish  the  facts,  it  is  probable  that  the  movement 
has  been  uniform  for  a  considerable  distance  on  each  side  of  the 
entrance.  So  far  as  the  contours  are  established  by  the  survey  of 
1S70.  a  comparison  of  the  two  surveys  shows  relatively  small  change 
in  the  5.  10.  and  15  foot  contours:  but  the  shoaling  near  the  20,  25, 
and  3*>  foot  contours,  immediately  in  front  of  the  entrance,  is  more 
marked.  Neither  survey  is  sufficiently  extensive  to  justify  general 
conclusions,  and  it  is  perhaps  true  that  the  deeper  contours  of  the 
earlier  survey  were  not  as  reliably  determined  as  those  in  shallower 
water.  The  general  shoaling  of  the  lake  Iwttom  in  the  vicinity  of  the 
entrance,  usually  found  at  other  sandy  harlK>rs  upon  the  east  shore  of 
Lake  Michigan,  has  not  apparently  taken  place  at  South  Haven  to  as 
great  an  extent  as  elsewhere-  A  further  extension  of  the  piers  at 
South  Haven  may  then  produce  benetioial  and  reasonably  permanent 
results  to  a  somewhat  greater  degree  than  has  been  the  case  at  other 
harbors  in  the  district. 

It  should,  however,  be  noted  that  the  survev  of  1902  shows  immedi- 
ately  in  front  of  the  entrance  a  Yjar  upon  which  the  depth  referred  to 
the  gauge  zero  is  as  little  as  11.$  feet.  This  bar  is  not  shown  in 
the  earliest  surveys,  but  for  the  past  ten  years  has  been  fairlv  persist- 
ent.  The  formation  of  such  bars  is  apparently  an  unavoidable  accom- 
paniment of  the  method  of  improvement  by  means  of  parallel  piers, 
but  the  quantity  of  material  in  the  bar  is  small,  and  a  reasonable 
expenditure  annually  for  maintenance  by  dredgin?  will  neutralize  this 
effect.  In  any  event,  the  method  of  improvement  oy  further  extension 
of  the  piers  is  proposed  only  because  the  method  by  dredging  seems 
at  present  to  be  out  of  the  question. 

The  pit-rs  and  revetments  built  by  the  United  States  have  their  inner 
end  at  the  point  marked  ''station  0^  upon  the  map.  Inside  this  point 
to  the  highway  bridge  the  operations  of  the  United  States  have  been 
confined  to  dredging  for  the  citation  and  maintenance  of  the  author- 
ized depth  of  cliaiinel.  and  this  has  been  rendered  difficult  by  the  fact 
that  the  river  banks,  originally  low  and  swampy,  have  only  recently 
Ijeen  properly  docked  by  the  property  owners  upon  the  south  side, 
while  on  the  north  there  is  no  pn>tei*tion  alnive  station  10  E.  The 
afisence  of  proper  docks  is  due  to  the  fact  that  much  of  the  land  to  the 
north  is  still  too  low  to  permit  any  profit  to  be  derived  from  docks,  and 
to  the  further  fact  that  until  very  recently  the  business  of  the  harbor 
has  not  been  sufficient  to  justify  docks  upon  both  sides. 

Moreover,  the  upper  portion  of  the  harbor  is  far  too  narrow  to  per- 
mit vessels  to  lie  upon  both  sides  of  the  channel,  whose  width  from 
Ijank  to  liank  in  the  vicinity  of  station  IS  E  is  only  9l>  feet.  As  pre- 
viously stated,  however,  the  al>sence  of  proper  revetment  has  lea  to 
very  rapid  deterioration  of  dnnlged  channels.  The  latter  fact  com- 
bined with  the  demand  for  additional  width  and  wharfage  has  led  to 
considerable  local  discussion  lookinir  toward  the  adoption  of  a  harbor 
line  upon  the  north  side.  As  yet,  nowever,  property  owners  seem  to 
have  licen  unable  to  agree  upon  a  suitable  line,  while  the  a^tation  of 
the  matter  may  have  contributed  to  the  unwillingness  oi  property 
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owners  to  build  docks  at  the  present  water  line.  It  will,  however,  be 
impossible  to  maintain  a  16-foot  channel  unless  efficient  docks  exist 
upon  both  banks,  and  it  is  believed  that  these  docks  should  be  built 
upon  the  lines  shown  so  as  to  afford  a  channel  of  approximately  200 
feet  width.  Such  property  as  may  lie  unon  the  channelward  side  of 
the  Droposed  harbor  hues  should  be  deeaed  to  the  UniteKi  States  free 
of  all  cost,  and  it  seems  proper  that  no  appropriation  for  the  further 
improvement  of  this  harbor  oe  made  until  tne  above  property  has  been 
acquired  by  the  United  States  and  properly  constructed  dfocks  upon 
the  lines  shown  have  been  built  by  the  riparian  owners.  The  adoption 
of  the  harbor  lines  shown  will  also  permit  the  dredging  of  a  larger 
winding  basin,  without  which  even  the  deeper  harbor  would  be  of  very 
little  use  to  the  large  steamers  which  it  is  now  proposed  to  use  at  this 
harbor,  since  with  the  present  turning  basin  such  steamers  would  lind 
it  impossible  to  wind. 

To  create  a  channel  at  this  harbor  whose  available  depth  shall 
never  be  less  than  16  feet  requires  not  only  a  consideration  of  the 
periodic  fluctuation  of  lake  levels,  but  at  the  entrance  the  effect  of 
seas  must  be  allowed  for.  For  the  past  ten  vears  the  mean  stage  in 
March  and  April  has  been  very  nearly  2  feet  l)elow  the  gauge  zero, 
and  in  October  and  November  the  lake  surface  has  had  practically  the 
same  level  as  in  the  two  spring  months.  To  render  certain  the  exist- 
ence of  a  16-foot  channel  throughout  the  season  of  navigation  requires, 
therefore,  that  dredging  in  the  upper  part  of  the  harbor  be  carried  to  a 
d<»i)th  of  19  feet  referred  to  the  gauge  zero,  this  depth  assuring  at 
least  1  foot  of  water  under  the  keel  of  a  vessel  of  16-ioot  draft  with 
the  gauge  reading  —2  feet.  At  the  entrance  the  allowance  for  the 
effect  of  seas  in  temporarilv  diminishing  available  depths  should  cer- 
tainly be  not  less  than  2  feet,  which  would  require  dredging  to  not 
less  than  a  depth  of  21  feet.  The  latter  depth  fixes  approximately  the 
point  at  whicn  pier  extensions,  if  the  improvement  is  to  be  brought 
altout  by  such  means,  should  terminate. 

To  bring  about  the  desired  increase  in  channel  depth  at  the  entrance 
two  general  methods  are  available.  Both  involve  the  reconstruction 
of  such  portions  of  existing  structures  as  would  be  rendered  unstable 
bv  dredging  to  increased  depths.  The  first  method  is  that  which  has 
hitherto  been  the  only  one  in  use  at  the  harbors  of  this  district.  This 
consists  in  extension  of  both  piers  to  a  point  where  the  existing  depth 
is  equal  to  that  which  it  is  pro|X)sed  to  create  by  dredging — in  this  case 
21  feet.  This  pier  extension  alone  will  give  no  increase  of  depth, 
except  immediately  at  the  ends  of  the  piers,  and  it  must  be  supple- 
mented by  dredging  to  the  depths  previously  mentioned.  Annual 
deterioration  of  moaerate  extent  is  certain  even  where  the  piers  end 
in  relativelv  deep  water,  and  this  nuist  l>e  overcome  by  annual  dredg- 
ing of  moderate  quantities  of  material.  Such  pier  extension  adds 
materially  to  the  length  of  structures  necessjiry  to  be  maintained,  in 
this  rase  the  extension  being  8(X>  feet  in  length  for  each  pier,  and  the 
added  annual  cost  of  maintenance  due  to  these  additions  alone  being 
about  H^lAyiH). 

The  alternative  method  for  creating  the  desired  depths  at  the 
entrance  is  dredging  upon  a  scale  suftieiently  extensive  to  remove  the 
annual  accretions  at  the  entrance,  the  piers  to  remain  at  their  present 
length.  This  dredging  would  necessarily  have  to  be  carried  well  to 
the  north  of  the  north  and  to  the  south  of  the  south  pier.    The  latter 
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method  has  as  yet  not  been  tried  upon  Lake  Michigan^  and  to  render 
it  an  economic^]  alternative  for  the  former  method  requires  the  use  of 
a  sesLgoin<r  hydraulic  dredge.  At  present  dipper  dredges  are  the  only 
ones  availably  upon  Lake  Michigan  and  no  further  discussion  of  the 
second  meth<xl  .s<»ems  profitable.  It  may,  however,  be  stited  that  it  is 
prol^able  that  the  annual  deposit  of  sand  at  this  harbor  is  less  than 
IOO/Xhj  cubic  yards,  and  that  were  a  dredge  of  proper  type  available 
the  second  method  for  improving  the  entrance  would  unquestionably 

J  rove  the  more  satisfactory.  It  has  already  been  pointed  out  that 
eterioration  at  this  har})or  during  the  past  thirty-two  years  has  been 
comparatively  slow,  and  while  data  are  lacking  to  decide  whether  or 
not  this  niodonit4^  rate  of  deterioration  will  continue  after  the  piers 
have  been  extended,  it  is  not  probable  that  any  marked  change  in  the 
rate  of  accretion  will  take  place.  For  this  reason  the  results  derived 
from  improvement  of  the  entrance  by  pier  extension  will  be  reason- 
ably permanent,  and  the  project  and  estimate  of  cost  for  creating  the 
desired  depth  are  based  upon  this  fact. 

The  map  which  is  herewith  shows  in  outline  the  pier  extensions  and 
the  dredgmg  necessary  to  create  and  render  always  available  a  16-foot 
depth  of  channel.  It  is  proposed  to  extend  each  pier  800  feet,  the 
extensions  to  consist  of  cribd  such  as  are  now  in  use  in  this  district, 
all  but  the  last  outer  100  feet  in  each  pier  to  be  16i  feet  deep  below 
zero  of  the  gauge.  The  end  cribs  will  be  18j  feet  deep  and  all  cribs 
will  be  upon  pile  foundations.  The  four  inner  cribs  of  each  pier 
extension  are  designed  to  be  24  feet  wide,  and  the  remainder  30  feet 
wide,  while  all  of  them  will  be  surmounted  by  a  timber  superstructure 
6  feet  high.  As  shown  upon  the  map,  the  piers  will  not  be  parallel 
but  will  diverge  slightly,  so  as  to  make  the  width  at  the  proposed 
entrance  200  feet.  The  present  width  of  slightly  over  170  feet  seeros 
scarcely  suflBcient  for  large  vessels,  especially  during  storms.  To 
permit  the  necessary  dredging  without  undermining  the  older  works 
will  require  the  following  repairs:  Nine  hundred  and  twenty-seven 
feet  of  the  north  pier  between  stations  0+60  and  9+87  is  old  pile 
work  and  should  be  sheet-piled.  The  shallow  cribs  between  stations 
9+87  and  13+89  should  be  reenforced  by  round  piles  and  new  super- 
structure. To  facilitate  navigation  the  old  pile  work  between  sta- 
tions 0  and  0+60  of  the  north  pier  should  be  removed.  In  the  south 
pier  sheet  piling  will  be  needed  between  stations  8+54  and  9+97 
and  the  old  crib  work  l>etween  stations  9+97  and  13+53  will  require 
reenforcement  by  round  piles  and  new  superstructure. 

As  previously  explained,  the  dredging  should  be  carried  to  the  depths 
shown  with  a  width  of  120  feet  between  the  piers  and  90  feet  above 
them,  the  winding  basin  being  300  feet  wide,  measured  at  right  angles 
to  south  dock  opposite.  The  side  slopes  of  the  dredged  cuts  are  to  be 
not  steeper  than  1  vertical  to  3  horizontal.  Based  upon  these  prem- 
ises the  estimate  for  the  16-foot  channel  is  as  follows: 

Extenrion  of  piers — 

800  feet  crib  work,  24  by  22J  feet,  at  $90 $72,000 

600  feet  crib  work,  30  bv  22}  foet,  at  $110 66,0iK) 

200  feet  crib  work,  30  by  24 J  feet,  at  $120 ^.  24,000 

162,000 

Repairs,  north  pier — 

927  feet  shtH't  piling,  at  $25 23, 175 

352  feet  round  piling  and  snpers»triu'tare,  at  $1 5 5, 2S0 

Bemoviqg  60  feet  old  revetment,  at  $10 600 
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Bepairii  sonth  pi< 

143  feet  Bheet  piling,  at  $25 $3,676 

366  feet  round  piling  and  superstructure,  at  $15 5, 340 

Dredgii^  270,000  cubic  yards,  at  20  cents 64,000 

263,970 
Add  10  per  cent  for  contingencies,  superintendence,  etc 26, 400 

Total 279,370 

Id  addition  there  will  be  required  not  less  than  $10,000  annuall}-  for 
maintenance  by  dredging  and  repair  of  existing  structures. 

Based  upon  the  facts  cited  in  my  preliminary  report  of  October  15, 
1902,  I  have  the  honor  to  state  that  in  my  opinion  the  improvement 
of  &k>uth  Haven  Harbor  to  a  depth  of  16  feet,  at  a  total  cost  of 
$279,870,  is  one  worthy  of  being  made.  No  additional  facts  or  argu- 
ments other  than  those  contained  in  the  above  preliminary  report  can 
now  be  adduced  further  than  the  statement  that  since  the  submission 
of  this  report  a  contract  has  been  entered  into  for  the  large  boat  men- 
tioned in  the  statement  of  Mr.  R.  W.  Crary,  third  vice-president  and 
auditor  of  the  Dunkley-Williams  Company.  This  steamer  will  be  245 
feet  long  over  all,  with  a  draft  of  about  13^  feet.  In  other  words,  the 
new  steamer  will  be  74  feet  longer  than  the  largest  of  the  boats  now 
regularly  in  service  at  South  Haven.  In  addition,  a  new  company, 
called  tine  Michigan  Steamship  Company  of  South  Haven,  has  been 
organized  for  the  purpose  of  entering  into  the  freight  and  passenger 
business  between  South  Haven  and  Chicago,  and  this  company  has 
entered  into  contract  for  a  steamer  275  feet  long  over  all,  38  feet  beam, 
and  23  feet  depth.  With  these  new  steamers  in  regular  service,  as 
they  are  expected  to  be  before  July  1,  much  ampler  facilities  for  nav- 
igation than  now  exist  will  soon  be  required. 

Very  respectfully,  your  obedient  servant, 

Charles  Keller, 
Captain^  Corjps  of  Englneera. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  XT,  S,  A» 
(Through  the  Division  Engineer.) 

[Fint  indoxBement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  IlL^  January  ISy  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended  for 

approval 

O.  H.  Ernst, 
Lieut.  Col.,  Cor/M  of  Evgineers, 
Diviifion  Engintcr^  Northwest  Division. 
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APPENDIX  N  N. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  EASTERN  COAST 

OF  MICHIGAN. 


REPORT  OF  MA  J.  LANSING  H,  BEACH,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904, 
WITH  OTHER  DOCUMENTS  RELA  TING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Cheboysan  Harbor,  Michimn. 

2.  Alpena  Harbor  (Thunder  Bay  River), 

Michigan. 
8.  8ag[inaw,  Flinty  Shiawassee,  and  Bad 
nvers,  Michigan. 

4.  Sebewains  River,  Michigan. 

5.  Harbor  of  refuge  at  Sandbeach  ( Har- 

bor Beach),  Lake  Huron,  Michigan. 


6.  Mouth  of  Black  River,  Rouge  River, 

and  Monroe  Harbor,  Michigan. 

7.  Black  River  at  Port  Huron,  Michi- 

gan. 

8.  Pine  River,  Michi^^n. 

9.  Bello  River,  Michigan. 
10.  Clinton  River,  Michigan. 


EXAMINATION. 

11.  Pointe  Aux  Barques  Harbor,  Michigan. 


United  States  Engineer  Office, 

Detroit^  Mich.^  Jxdy  H^  190^. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
ftftcal  year  ending  June  30,  1904. 

Very  respectfully,  Lansing  H.  Beach, 

Major  y  Corps  of  Engineers, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers,,  IL  S,  A. 


N  N  I. 
IBfPROVEMENT  OF  CHEBOYGAN  HARBOR,  MICHIGAN. 

No  work  was  in  progress  during  the  past  year. 

Original  estimated  coet  of  dre<lging  and  pier  construction,  1S71 $395, 000. 00 

Whole  amoont  expended  to  June  30,  1904 17.^689.74 
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Money  statetnent. 

July  1,  1903,  balance  unexpended $2,760.89 

Keninded  to  assistant  treasurer,  Chicago,  on  account  of  disallowance  by 
Chief  of  Engineers 1.00 


June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 


2,761.89 
4o0.63 


July  1,  1904,  balance  unexpended 2,311.26 


Amount  ( estimated )  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $5, 000. 00 

For  maintenance  of  improvement 4,000.00 

9,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3, 1871 $10,000 

JunelO,  1872 15,000 

March  3,  1873 15,000 

June23,  1874 15,000 

March  3, 1875 15,000 

August  14,  1876 10,000 

June  18, 1878 8,000 

March3, 1879 3,000 

June  14,  1880 6,(XK) 

March  3,  1881 6,000 


August  2,  1882 $10,000 

July5,  1884 5,000 

AugU8t5,  1886 15,000 

August  11,  1888 15,000 

June3,  1896 12,000 

March  3,  1899 8,000 

June  13,  1902 8,000 


Total 176,000 


COMMERCIAL  STATISTICS. 


RecelplH  imd  shipmetUs  by  vessel /or  the  calendar  year  ended  December  Sl^  1903, 

[(X)mpiled  from  .statements  furiiiHhed  bv  Mr.  C.  L.  Marquette,  deputy  collector  of  custom*, 

Cheboygan,  Mich.] 


Articles. 


Brick 

Cedar  posts , 

Cedar  ties 

Coal 

Flour 

Grain 

Hay  and  feed 

Potatoes , 

Lath 

Leather 

Lime  and  cement 

Livestock 

Logs....". 

Lumber 

Machinery 

Merchandise,  genemi . 

Salt 

Shingles 

Beer 

Tan  bark 

Telegraph  poles 

Paper  pulp 

Fuel 

Fish.  package> 

Spiles 

Pulp  wood 

Furniture 

Boom  sticks 


Total. 


Re- 
ceived. 


Ton*. 
187 


22 

JAO 

134 

75 


S80 
25 


10.000 

262 

8.650 

140 


870 

208 

12 


Shipped. 


2,400 

44 

750 


Tbw. 


1Z12S 
21,507 


200 
t 

414 

l« 

90 

7 

196,600 

75.461 


4.n3 

0 

617 

10 

2N) 

5,457 


It 
290 


10 


88,72S  i     2W.2M 
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N   N   2. 

IMPROVEMENT    OF    ALPENA    HARBOR    (THUNDER    BAY    RIVER), 

MICHIGAN. 

^  No  work  was  necessary  during  the  post  year.  Past  experience  jus 
tifies  the  expectation  that  the  improved  channel  will  deteriorate  very 
slowly  and  that  no  expenditure  for  maintenance  or  restoration  is 
likely  to  be  needed  in  the  near  future.  The  large  area  of  impounded 
water  above  the  dam  seems  to  serve  as  a  settling  basin,  and  but  little 
sediment  appears  to  be  carried  into  the  portion  of  the  channel  already 
dredged.  i<or  this  reason  it  is  not  considered  necessary  to  submit  an 
estimate  for  further  appropriation  at  present. 

Original  eetimate  of  coet,  1876,  1881,  and  1889  (aggregate) $55, 851. 48 

Whole  amount  expended  to  June  30,  UKH 49, 674. 07 

Money  atatennent, 

July  1,  1903,  lialance  unexpended 11, 825. 93 

July  1,  1904,  balance  unexpended 1, 825.  t>3 


APPROPRIATIONS. 


Thunder  Bay  Harbor,  Michigan: 

August  14,  1876 $4,500 

AugU8t2,1882 15,000 

September  19,  1890 5,500 

Thunder  Bay  River,  Michigan: 

September  19,  1890 10,000 

July  13,  1892 10,000 


Alpena  Harbor,  Michigan: 

August  18,  1894 $4, 000 

June  3,  1896 2, 500 


Total 51,500 


COMMERCIAL    STATISTICS. 

Receipts  and  Mpmaits  by  veMel  for  the  calendar  year  ended  December  Sly  I90S. 
[Oomplled  from  ^tatemenUi  fiimishiHl  by  the  deputy  collct'torof  ouHtomd  Ht  Alpenn,  Mich.] 


Article?*. 


posll 

Cedar  n» 

num  prodoeti,  miitccllHncouR. 
flab. 


fkmr 

Vtalt,  mlacellaneoufl. 

Oimln 

Bay  and  feed 

Lathe 


Received.  Shlp|K*d. 


?25 


28,997 
600 


1.290 

IM 

1,071 

16.400 


Tons. 


Leatber 

Uae  and  cement. 

Lhreetock 

Lamber. 


35 


Macblnenr 

Mefcbandlee,  general. 
Pu^er 

Bbioflee 


400 

10.477 

37 

1.013 


Tekerrapb  poles.... 
Unelaflnfled  freight 

HIdee 

Pnlp  wood 

Qiobiid  pulp  wood. 


7,000 

3  1 
1,288  i 
20r> 


Total. 


14.276 
39,069 


8H8 


6110 

1 

9.106 


80. '234 

150 

2.H41 

300 


9f>8 

750 

4,000 


69,721  153/222 


XNG   1 


193 
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N  N3. 

IMPROVEMENT  OF  SAGINAW,  FLINT,  SHIAWASSEE,  AND  BAD  RIVERS. 

MICHIGAN. 

Dredging  operations  under  contract  with  Messrs.  G.  H.  Breymann 
&  Bros.,  01  Toledo,  Ohio,  were  in  progress  at  the  commencoment  of 
the  fiscal  year,  and  were  continued  until  October  21,  1903.  Channels 
were  dredged  through  two  shoals  in  Bay  County  to  a  depth  of  14  feet, 
removing  15,500  cubic  yards  of  material,  and  through  six  shoals  in 
Saginaw  County  to  a  depth  of  12  feet,  removing  31,623  cubic  yanls, 
and  58,984  cubic  yards  were  taken  from  the  bar  at  the  mouth  of  the 
river,  practically  completing  it  200  feet  wide  and  16  feet  deep. 

The  wreck  of  the  Garden  Clty^  which  lay  a  short  distance  below  the 
Interurban  Railway  bridge,  was  removed  in  October,  1903,  by  blasting 
and  dredging. 

No  work  was  done  upon  the  Flint,  Shiawassee,  or  Bad  rivers,  the 
conditions  apparently  not  warranting  any  expenditure. 

Estimat€<l  cost  of  successive  projects,  1867  to  1882 $289, 795. 00 

Estimated  cost  of  projeil  for  1882 446,000.00 

Total 735,795.00 

Carried  to  surplus  fund 1, 000. 00 

Whole  amount  expended  to  June  30, 1904 806, 636. 96 

Money  statement, 

July  1,  1908,  balance  unexpended a$62,065.54 

Deposited  by  Auditor  for  \\  ar  Department  September  17, 1903,  on  a(M*ount 
of  voucher  50,  April,  1900,  accounts  of  Colonel  Lydecker 1. 08 

62, 066. 62 
June  30,  1904,  amount  exiK^ndcMl  durinjr  fiscal  year: 

For  works  of  improvement $13, 654.  76 

For  maintenance  of  improvement 17, 296. 98 

:SO,951.74 

Julv  1,  IVKM,  balance  uiiexix'nde<l 31,114.8« 

July  1 ,  1904,  outstanding;  liabilities 147. 00 

July  1 ,  hXM,  balance  available 30, 967. 88 


Amount  that  can  Ik*  profitably  ex|)onchHl  in  fiscal  year  end injj  June  IW, 
1906,  in  addition  to  the  balance  unexi)ended  July  1,  l^KU: 

For  works  < ►£  improvement $40, 000. 00 

For  maintenance  of  iiiij>rovement 10, 000. 00 

oO,  0(X).  00 

Submitted  in  compliance  with  nHpiirements  of  sundrj' civil  act  of  June 
4,  1897,  and  of  s^'ction  7  nf  tlu^  river  and  harbor  act  of^899. 


^'Includinji:  ?0.7<>  n^tnrned  by  Major  Beat'li,  OctoU^r  1,  nK)2,  on  account  of  disal- 
lowamt*  by  Auditor  for  War  Department. 
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APPBOPEIATIONB. 


June  23, 1866 $67,500.00  '  Augost  11, 1888 $65,000.00 


March2,  1867 28,000.00 

Joly  25,  1868  (allotment)  ...  9,000.00 

Jnly  11,  1870 1,500.00 

Jiine23,  1874 15,000.00 

Manh3,  1875 30,000.00 

Augiwt  14, 1876 11,000.00 

June  18,  1878 25,000.00 

March  3,  1879 8,000.00 

June  14,  1880 15,000.00 

March  3,  1881 10,000.00 

Aujai*<t  2, 1882 125,000.00 

July  5,  1884 50,000.00 

Augusts,  1886 33,750.00 


September  19,  1890 75,000.00 

July  13,  1892 100,000.00 

August  18, 1 894 40, 000. 00 

June  3, 1 896 40, 000. 00 

March3,  1899 40,000.00 

June  13, 1902 50, 000. 00 

Repaymenti4 1 .  84 

Total 838,751.84 

Carrieti  to  surplus  f imd 1 ,  000. 00 

Balance 837,751.84 


CX>NTRAtT  IX   FORCE, 


Contract  in  force  with  Messrs.  G.  H.  Breymann  A  Bros.,  of  Toledo,  Ohio,  for 
drecl^n^;,  approved  January  30,  1903,  at  20  cents  per  cubic  yard,  scow  measurement, 
for  dredpinji:  liar  at  mouth,  16  cents  i^er  cubic  yanl  in  Bay  County,  and  21  cents  per 
cubic  yaJd  in  Saginaw  CJotmty.    Work  on  the  contract  ceased  October  21,  1903. 


CX>MICXBCIAL  STATISnCH. 

Recfi})t*  and  shipment*  hy  vessel  for  the  calendar  year  ended  December  .t/,  190.1, 

[CxnnpiUMl  from  MtatemciitN  fiirniMhcd  by  Mr.  Wm.  O.  Emcrick.  deputy  collector,  Saginaw,  Mich.,  and 

Mr.  Dewitt  C.  Brawn,  deputy  collector.  Bay  City,  Mich.] 


Artlch^K.  '  _.S.^ 


ceiviKl.  ,8h»PI><^- 


Tim».  "Dm*. 

Cedar  poKU 6U«)   

Coal W.^fW  75 

Fluh 777    

Iron  and  ore SAO  i  100 

I^th 8.291  I 

C«inent '         2. 400 

Lofpi 84.000   

Lumber 242, 4;r2  |         2,  fi«I 

Merchandiw,  gi'iu-nil 400  '  230 

gait 12,533 

8tone 13, 880   

Tlea 742 

PIcketii !  899 


Total I    3.'i9,779 

I 


17.999 


N  N4. 
IMPROVKMKNT  OF  SKBKWAINc;  RIVER,  MICHIGAN. 

At  the  l>oijinninjj  of  the  tiseal  year  the  work  of  dredginjj  the  chan- 
nel contenipTated  hy  the  project  under  contmct  with  CampiK?!!  Broth- 
ern,  of  Suult  Ste.  Marie,  Midi.,  was  still  in  progress,  tne  time  for 
completion  of  the  contmct  having  been  waived  Decenil)er  4, 1901,  for  a 
rea.sona)>le  peri(Kl.  The  contractors  had  one  dredge  at  work  July  1, 
11H)3,  and  continueil  operations  until  SepteinlnM*  9,  1903. 

The  niatt^rial  exc^avated  varied  from  soft  mud  and  sand,  which  had 
deposited  in  the  trench  and  which  it  was  necessary  to  remove  in  onhM- 
to  provide  an  e.xit  for  th(»  dump  scows,  to  the  hardest  kind  of  hard- 
pan,  which  almost  resembled  ro<*k  in  its  consistency,  ordinary  dippiM\s 
making  practically  no  impression  upon  it. 
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Dredging  operations  under  contraet  with  Campbell  Brothers,  dated 
August  21,  ISiMJ,  which  were  coninienced  October  14,  1899,  were  dis- 
continued Septenih(»r  \K  ll*03.  Tlie  result  of  the  work  has  been  to 
secure  a  channel  about  8  miles  long,  extending  from  the  mouth  of 
the  river  to  the  8-foot  depth  in  Saginaw  Bay.  The  width  varies 
slightly  throughout  this  distance.  Beginning  at  the  outer  end,  it  is 
about  80  feet  for  the  tirst  8,(KM)  feet,  W  feet  for  the  next  5,6<H>  feet, 
and  70  feet  for  tlie  next  5,5oo  feet.  All  dredging  was  done  to  seizure 
a  depth  of  8  feet. 

A  shoal  with  hut  2  f(»et  of  water  over  it  was  formed  in  the  chan- 
nel just  beyond  the  mouth  of  the  river  by  the  spring  freshetw,  impris- 
oning some  boats  in  the  river.  A  cut  35  feet  wide  was  made  through 
this  by  the  Bay  City  Dredging  Coin|)jiny,  May  22  to  27, 1904,  by  over- 
casting the  excavated  material,  at  a  cost  of  J|»570.  No  dump  scows 
werx5  available  which  could  be  used  in  that  channel,  and  as  the  small 
balance  of  funds  availabh*  did  not  j>ermit  the  bringing  of  any  from  a 
distance,  the  method  adopted  was  the  only  practicable  vray  of  releas- 
ing the  vessels  in  the  river. 

Owing  to  the  fact  that  the  cut  in  the  bay  is  at  right  angles  to  the 
littoral  drift  there  is  a  constant  tendency  to  fill,  this  filling  lK?ing  suf- 
ficiently rapid  to  destroy  the  channel  in  a  very  few  years.  The  use  of 
dikes  or  traming  walls  would  not  be  efi'ective,  as  the  volume  of  dis- 
charge from  the  river  is  insufficient  to  produce  the  necessary  scour, 
and  currents  in  the  bay  are  too  variable  to  be  utilized.  The  river  is 
unable  to  maintain  a  channel  of  more  than  5  feet  between  its  banks. 
Constant  dredging  will  therefore  l>e  the  only  means  of  maintaining 
the  work. 

Asa  result  of  the  redredgingnecessary  the  available  funds  were  insuf- 
ficient to  provide  the  channel  contemplated  by  the  project,  and  li>15,(XH) 
are  estimated  as  necessar}-  to  increase  the  channel  width  from  75  feet 
now  obtained  to  100  feet.  To  this  should  be  added  $4,000  for  redredg- 
ing  in  the  river,  which  has  shoaled  tn  such  an  extent  as  to  practicalfv 
exclude  vessels,  and  from  which  al)out  20,(M)0  cubic  yards  should  be 
removed  to  provide  a  channel  8  feet  deep.  The  amount  which  will  Ik? 
necessary  for  annual  maintenance  can  best  be  stated  after  a  year  or 
two  of  further  experience. 

The  total  amount  of  material  excavated  under  the  contraet  with 
Campl)ell  Brothers  was  li>6,130  cubic  yards. 

Original  estiniateil  cost  of  work,  1S95 $37,000.00 

Whole  amount  exi)ended  on  the  present  project  June  31),  1904 36, 461. 22 

Jfonei/  atntetnenf. 

July  1,  11)03,  balani-e  unexpended $7, 953. 81 

June  30,  HH)4,  amount  exi>ende<l  (hiring  fineal  year: 

For  workfi  of  improvement $6, 845. 03 

For  maintenanee  of  impn >vement 570. 00 

7, 415. 03 

July  1,  1904,  halaniv  unt'xjiendecl 538. 7S 


'Amount  ^estimattMl )  n.M|uinMl  for  completion  of  existing  project 15, 000. 00 

Amount  that  c:ui  Ix'  [>ri>litahly  cx]K'nde<l  in  ti^cal  year  ending  June  30, 
1906,  in  addition  to  the  balance  uncxiK^nded  July  1,  1904: 

For  workn  of  improvement *. $15, 000. 00 

For  maintenanee  of  impn >\ement 5, 000. 00 

20,000.00 

pbmitted  in  ix)mpliance  with  ^H]ui^enle^t^<  of  sundry  civil  act  of  June 
4f  1897,  and  of  i«ection  7  of  the  river  and  harl>or  act' of  1899. 
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APPROPRIATIONK. 

March  3,  1 875  ( river  and  harbor) $8,  (XX) 

Juno  14,  1 H80 , 7, 000 

Juno :{,  1896 5,  (XX) 

March  3,  1899 32, 000 

Total 62,000. 


CONTRACT   IN    FORCE. 


Contract  in  force  with  Campbell  Brothers  for  (IredjanjjfSebewaing  River,  Michigan, 
approviNl  September  13,  1899;  date  of  l)eginning  work,  October  14,  1899;  tlatc  of 
expiration,  Septt»mber  30,  1900.  Kxtended  to  Dei*ember  31,  1900,  and  to  I)eccnil)cr 
1,  1901.  Time  for  (x>mpletion  waive<l  for  a  reasonable  perio<i  December  4,  1901. 
Completed  a8  far  aa  available  funds  would  permit  September  9,  1903. 


COMMBRCIAL  KTATISTICH. 


Receipt  and  nhipmmU  by  vessel  for  the  caletuiar  year  ended  December  .T/,  190S. 
[OompilcNl  from  Rtatements  furniahed  by  Metnre.  John  C.  Unken  &  Co.,  of  Setivwaing.  Mich.] 


Brick 


Articles. 


Cedar  posU 

Coal 

Farm  productj). 
Pish 


Flour 

Fruit,  mlAcellaniiiuii. 
Grain 


Hay  and  fi^ed 
Lath 


Lime  and  cement 
LivcKtock 


Lumber 

Machinery 

Merehnntf inc.  K^^neml . 
(^]l 

Hhinffk*}* !!!!.!!!!.!  ^ ! 

UnclaaKifli>d  freight . . . 


Tt»tnl 


Receive<l.     Shipped 


29,910 


N  N  5. 


IMPROVEMENT  OF   HARBOR   OF   REFUGE  AT   SANDBEACH    (HARBOR 

BEACH),  LAKE  HURON,  MICHIGAN. 

Bids  for  relmildinj^  in  concrete  hh  much  of  the  superstructure  of  the 
nmin  pier  as  could  l)e  done  for  $2<)(),(HH)  were  received  July  18,  1903, 
and  tlic  work  awarded  to  the  lowest  bidders,  Hugo<&  Tims,  of  Duluth, 
Minn.,  at  prices  which  amount  to  $115.51  per  linear  foot  of  hn»ak- 
water.  Owing  to  the  lateness  of  the  season  and  its  stormy  nature  the 
contractors  were  unable  to  begin  operations  in  the  fall  of  1J*()3,  and, 
although  ready  to  In^gin  work  at  the  opening  of  navigation  in  the 
spring  of  1H04,  it  was  not  until  June  11  that  they  were  able  to  get 
tneir  barges  out  of  I^ke  Sui)erior  on  account  of  the  ice. 

The  following  statements  made  in  last  year's  report  concerning  the 
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iR»CM'ssity  of  inodifviii<i-  t\w  piojoct  for  the  luirljor  in  some  rosp«H't>,  so 
lis  to  piM'init  it -to  coni'onii  with  n'(|iiinMiieiits  of  prosoiit  iiaviir.it i'Hi. 
an>  airain  iiicliKlccl: 

111  addition  to  tlu'  iHTiiiancnt  sujxM'structurc  alroady  aiitIiorizi»(l.  iln- 
harbor  sliould  ho.  other\vis<'  iiiinrovrd  in  order  to  he  equal  tu  thi»  prfs- 
(Mit  demands  nia(h^  upon  it.  The  niimher  as  well  as  size,  of  ves>el>  liu* 
so  increased  since  its  estai)lishnicnt  that  the  facilities  which  were  ain|ilf 
a  few  years  i\^o  are  now  inadeiiuate  to  ena))U$  all  vessels  which  w<»nld 
like  to  do  so  to  avail  themselves  (»f  its  advantages.  The  woi-k  whirh 
should  he  doni*  to  make  the  harbor  fully  adecpiatc  to  present  eonditinijj. 
is  as  follows: 

( /)  n V//<  /////f/  f/o  tntrtntr*', — This  is  at  present  but  GOO  fet»t  wide.facinj: 
din'ctly  (»ast,  and  has  been  found  to  be  rather  narrow  in  heavy  -^m^ 
with  north,  northeast,  or  s<»utlH'ast  winds,  and  vessels  with  liarL'c^  in 
tow  fre(|uently  hesitate  to  make  the  attempt,  and  sometimes  tind  it 
impossible  to  enter.  This  entrance  should  be  widened  to  Soo  fcct.uiiil 
shcmld  be  diM'pened  by  dredgincr  \u  a  depth  <»f  at  least  i^*>  feet,  so  n^t.' 
avoi<l  anv  daiiii^er  of  vessels  >trikinj^  the  bottom  in  a  heavv  sea.  TIm- 
cost  of  wideninjif  the  present  entrance  to  Si)\)  fc«*t  is  e.stiinnted  a>  fol 
lows:  i:^:5,(KM)  cubic  vards  of  rock  excavation,  si^»W;.r)(M);  rwmovinif  l'ii" 
feet  of  breakwater  and  rebuildin;^  the  end,  ^V.ooo;  total,  ^TTi. ."•»«». 

(J)  ( 'nnstrtirt/iut  i[f  tin  i/ift  r!oi' jii*  t\  (ihuHj  lint-  A, — Owinjjf  t«)  the  tart 
that  tin*  bottom  of  the  harbor  is  bed  rock,  it  alfords  no  anchoni^'«' 
whatever  for  vessels,  and  they  ai'c  compcllcrl  duriujy^  u  stt)rin  to  tic  \\\ 
to  the  main  pier.  This  in  times  of  heavy  n<»rtheast  storms  causes  jrrcat 
discoiflfort  owinjjf  to  the  water  and  sprav  thrown  over  the  breakwatt  r 
and  carried  by  the  wind  to  some  distance  m  the  harlior.  It  also  re<juin-* 
vessels  to  lie  aj^fainst  ea<*h  oth(»rowin<r  to  lack  of  sj)a<*e,  and  there  haV'- 
been  occasions  when  the  vessels  have  had  to  lie  hve  dt»ep.  nurinjra 
heavy  southwest  wind  the  waves  raised  in  the  harlK)r  itself  are  sutfioicnl 
to  cause  boats  to  bump  badly  ajjfa ins t  the  ])ier.  For  the  purpoM'ttf 
affordin*^  n)ort»  pier  space,  and  also  to  permit  vessels  tt>  tie  m  tnc  har- 
bor in  more  comfort,  it  is  n-connnended  that  a  j)i(»r  be  constructed  alnii;: 
line  A,  as  shown  on  tlit*  map.  In  addition  to  providing;  j»'resiter  com- 
fort in  noi'theast  and  southwest  storms,  it  will,  it  is  believed,  tend  aUe 
to  ]>rcv(MJt  thi^  di^posit  of  nuid  in  the  harl)or.  It  is  believed  that  tin' 
work  of  ilrcdtrin;r  the  harbor,  widenintr  and  deeixMiiny  the  entnuuv, 
and  provi»lin<r  a  permanent  >uperstru<'ture  noon  the  present  break- 
waters is  <)f  <rreater  im})ortance  than  the  buildintr  of  proi)Osed  interier 
pier,  and  .should  b<^  tirst  (»Xi'<-uted.  All  plans  and  work  in  the  harlnir, 
howt'ver,  .should  be  made  with  the  construction  of  this  pier  in  view, 
and  if  the  pier  is  authorized,  it  is  believed  nuich  of  its  construction 
mav  be  ac<'omplished  as  an  incident  to  tin*  other  work. 

The  sum  of  s:jou.ooo  should  be  api)ropriated  for  improving"  the  har- 
bor during  thcM-oming  year,  of  which  amount  alxmt  JfltKLOOo  would  he 
a])plied  l(»  widening  and  deepening  the  entrance  and  dredging  in  the 
interior  <»f  the  harbor  and  S:>(M).inio  to  continuing  the  work  of  con- 
structing ]M']'manent  superstructure.  ( )wing  to  the  pre.*^ent  high  price-* 
of  labor  and  materials,  a  continuing  c<mtract  to  be  made  at  this  time 
is  n<»t  re<'onnnended. 

The  name  *'  Sandbeach"  was  given  to  the  locality  before  the  e.stah- 
lishment  of  any  harlior.  owing  to  the  existence  of  a  small  patch  of 
siiiul  along  the  shore,  which  along  this  rockv  coast  was  sutKciently 
didtiuctive  to  be  used  by  marinei-s  as  a  landmark.     Since  the  con- 


APPENDIX    N  N REPORT   OF   MA.JOR   BKACH.  3079 

struction  of  the  harlior  it,i8  no  lonerer  80  used.  The  name  of  the  town, 
railroad  station,  and  tlie  poHt-oftice  have  been  changed  to  '*  Harl)or 
Iteach,'"  which  is  more  in  accordance  with  existing  conditions,  and  it 
is  recommended  that  this  tcu'm  be  hereafter  used  for  tlio  improvement 
instead  of  Sandl>each/ 

I)redi(ing  within  the  limits  of  the  harl)or  of  refuge,  under  contract 
with  y\.  Sullivan,  of  Detroit,  Mich.,  contMK»t  dated  September  12, 
li*o:5,  was  commenced  September  !<>,  1J>()8,  and  continued  until  Decem- 
lK»r  12,  JiH)3,  when  the  contractor  was  compelled  to  stop  on  account  of 
ice.  Work  was  resumed  April  22,  IdM,  and  continued  until  May  7, 
11H)4.  Two  dredges  ivere  i)lac(»d  ujion  the  work  by  the  contmctor, 
and  1  b  i^iySi)  c^ubic  yaixls  of  material  were  removed  at  a  cost  of  Jf.52,465.  iKl 

Ori^jinal  t^tiinaUnl  nwt  of  the  work $1, 442, 500. 00 

Aiixmut  carritHl  to  hufdIuh  fund 30,  (XX).  00 

Whole  amount  expended  U)  June  ;^,  1904 1,2JH,071.55 

Jfoney  Htatemefif, 

.Inly  1,  mw.  Uilaniv  unexpende<l $273,342.69 

A|>i>n)j>natiHl  by  Hundry  civil  aet,  appnjveil  April  2S,  1904 r>0, 000. 00 

I>e|N»HUe<l  to  cn^Nlit  of  LTnite<!  States  Treasurer,  proceeds  of  sale  of  old 
iron,  et<' \\i^.\^ 


323,  ;W  1.07 
June  JK),  HXM,  amount  expended  during?  fiseal  year,  for  maiutenamx;  of 

improvement 53,  (iO<J.  41 


.lul V  1 ,  1904,  l>alance  unexpended 2H9,  774.  (k> 

.Inly  1 ,  HKM,  outstanding  liabilities 10, 9S1 .  20 

July  1,  HKM,  l>alanee  available 258,  793.  Ai\ 


July  1,  1904,  amount  eovere<l  by  uncompleted  contra^'ts 2(K),  (XX>.  00 


Amount  ( t»stimatiHl )  reiiuire<i  for  continuation  of  project i^),  000. 00 

Amount  that  can  \k*  profitably  ex]Mmde4l  in  fiscal  year  ending  June  30, 
HKXi,  in  addition  to  the  balanc*e  unexpended  July  1,  1904: 

For  works  of  improvement $300, 000. 00 

For  maintenan(*e  of  improvement 10, 000. 00 

310, 000.  (X) 

Submitte<l  in  e<miplian(^  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  station  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3,  1871 $100,000.00     June  13,  1902 $7,600.00 

April28,l904 50,000.00 


June  10, 1872 100, 000. 00 

March  3,  1873 75,000.00 

June  23,  1874 75,000.00 

March  3,  1875 100,000.00 

August  14,  187ei 75,000.00 

June  18,  1878 100,000.00 

March  3,  1879 75,000.00 

June  14,  1880 75,000.00 

March  3,  1881 50,000.00 

August  2,  1882 75,000.00 

July5,  1884 75,000.00 

August  5,  1886 75, 000. 00     March    10,    1902,    amount 

August  11,  1888 70,000.00        collected  on  acc<mnt  of 

September  19,  1890 30, 000. 00 

July  13,  1892 150,000.00 

Aogost  18,  1894 20,000.00 

Jane  3, 1896 16,000.00 

Mftfvhd,  1899 50,000.00 

9wm%  1900 160,000.00 


Total 1,593,5(X).(X) 

Carried  to  8uri)lus  fund  ...        30,  (XX).  00 

1,563,500.00 
September  4,  1897,  amount 
collected  on  accoimt  of 
damage  to  piers  and  dc- 
podt^  to  credit  of  ap- 
propriation   107.05 


damage  to  piers  and  de- 
posit^ to  credit  of  ap- 
propriation    200. 78 

Receive*!  from  aedee 38. 38 


Total 1,563,846.21 
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CX)NTRACT8   IN   FORCE. 


Contract  in  force  with  Hugo  &  Tims,  of  Duluth,  Minn.,  for  rebuilding  superBtnic- 
ture  of  main  pier  in  concrete,  approved  August  28, 1908,  date  of  beginning  work  June 
12,  1904;  and  contract  in  force  with  M.  Sullivan,  of  Detroit,  Mich.,  for  dredgiuK  in 
harbor  of  refuge,  Sandlx^ach,  Mich.,  approved  OctobeV  1,  1903,  date  of  beginning 
work  September  16,  1903,  date  of  completion  May  7,  1904. 


COMMERCIAL   STATISTICS. 


Table  No.  1. — ASummarif  of  vessels  sheUered  in  the  harbor  of  refuae  at  Sandbeach,  Mirh.^ 
from  Jnhj  1,  190S,  to  June  SO^  1904t  <iti(i  the  direction  of  wind  at  time  of  entrring  the 
harbor. 


Direction  of  wind  at  lime  of  enler- 
ing. 


North: 
Steam. 
Sail  . . 
Tows.. 


Total. 

North  weat: 
Steam.. 
Sail.... 
Tows... 


Total 

West: 

Steam . 
Sail  ... 
Tows . . . 


Total. 

Southwest: 
Steam.. 
vSail  .... 
Tows... 


Total, 

South: 

Steam.. 
Sail  .... 
Tows . . , 


East: 

Steam. 
Sail  . . 
Tows . 


19U3. 


July. 


:«) 
4 
5 


39 


li> 
0 
1 


13 


11 


1 
0 


1 
1 
0 


39 


1 
26 

15 

1        3 

4 

1        1 

0 

30 

19  1 

10 

13  1 

1 

1 

0 

0 

14 


•2 
1 
0 


Total 

M 

3 

Southeaj>t: 

Steam 

3 
2 

1 

15 

Sail 

0 

Tows 

2 

Total 

ti 

17 

17 
•> 

1 


24 


44 


17 
4 
4 


25 


6 
0 
0 


6 


1 
0 

Oi 


Aug. 

Sept. 

Oct. 

Nov. 

1 

17 

27 

10 

1 
9 

1 

1 

0 

1 

4 

5 

^ 

0 

22 

33 

15 

10  j 

25 

15 

36 

19 

3 

1 

3 

0 

11 

8 

7 

10 

26 


13 
5 
1 


19 


3 
2 
1 


6 


2 
1 
0 


46  !      29 


33  1 

1 
40  1 

35 

2  i 

3  , 

1 

17  1 

38  i 

14 

52 

HI  , 

50 

1 
35 

1 
17 

32 

6 

5 

0 

3 

4 

6 

14 
0 
5 


19 


0 
0 
0 


Total 

2 

20 

1 

3 

0 

Northea.st: 

Steam 

Sail 

Tows 

6 

5 

6' 

1 

0 

0 
0 
0 

2' 

2! 

0 
0 
0 

Total 

« 

7 

0 

4  : 

0 

Total  each  month: 

Steam 

95 

14 

8 

110 
13  1 
18 

134 
14 
87 

12:) 

68 

112 

Sail 

4 

Tows 

34 

Total 

117 

Ul, 

185 

200 

150 

0 
0 
0 


2 
0 
0 


2 
0 
0 


2 


0 
0 
0 


0 
0 
0 


2 
0 
0 


0 
0 
0 


11 
0 
2 


13 


37  ! 

0 

3! 

2 

0 

5 

0 
2 

5 

1 

7 

1 

0 
0 


0 
0 
0 


0 
0 
0 


8 
0 
0 


1904. 


Apr. 

May. 

3 

1 
0 

6 
0 
0 

6 

4 

0 
0 
0 

6 
0 
4 

June,  i  Toul. 


10 


4 

0 
0 


0 
0 

1 

0 

1 

9 

0 

6 

0 

2 

0 

0 

0 

8 

0 
0 
0 

6 

1 
0 

0 

6| 

4 

1 
0 


13 
0 
8 


1« 


49 
« 

7 


C2 


13 
1 
0 


14 


2 
0 
0 


5 
1 
0 


2 
0 


12  • 


13 


?' 


H  I 


8 
1 
0 


7 
1 


17 


115 

9 

19 


143 


117 

m 
i 

41 


165 


161 
14 
70 


245 


8  .  124 

1  '  15 

0  12 


151 


57 

17 

7 


M 


58 
6 
9 


7S 


b 
2 


41 


35 
4 
5 


44 


701 

77 

16& 
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IMS. 

July 

AllBlUt       

Viiraabrt 
Dec 

Juni- 


B<.-,n. 

gall. 

Tow. 

Toliil. 

ber. 

Tuiiuixi' 

btr. 

Toniiiie. 

ber. 

Tonn.^.. 

Iir' 

Tonn*«c 

n 

,.«rr 

, 

" 

i.mo 

° 

s 

»;« 

^ 

ui 

J 

W 

" 

"■•"1  '" 

».U7 

m 

nm 

.  Iiftieh,  MiehiyiiH,  1871  lo  IMS,  inctunrr. 


niI.-iHli>r)-Hr. 

Sleun. 

Mil. 

Tow. 

T..U1. 

Towl 

Annse 

Am. 

'£i 

l«4.Mft 

ill 
ISS 

HI, in 
mim 

■M.tn 
us!tM 

its 

1H,4W 
Kft.«0 
M0.M7 

11 

ft**, 

Ti.mt 

li 

30.  WT 
M.OU 

H.1S7 

Tb«. 

».» 
IDO.OM 
MT.HO 
]27,8U 

iu.on 
lit.  on 

iAi!«n 

1W.6KI 

iss.cm 

11 
iiis 

I1K.068 
l07ilT< 

as 

178. 9M 
Wi;7M 

uK.ias 

S»S.7R1 

»i,«a 

Six 

zz 
gs 

7«S.aM 

%%: 

TW.Mt 

781 

1 

1.M1 

il 

iS 

t.H« 

w« 

lis 

g 

s» 

lt,Mt.»9 
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N  N  6. 

IMPBOVKMRST  OF  MOUTH  OF  BLACK  RIVER,  ROUUF,  RIVER,  AND 
MONROE  HARBOR,  MICHIGAN. 

(a)    mouth   of    BLACK   RITEK. 

No  work  wtui  in  prngretw  at  this  locality  during  the  past  fiacal  year. 

Original  uxtiiiistuil  eiwt  ( 1871 )  of  reiiiovin);  middle  ground  lo  depth  ot— 

Iftfo.-! W7,3a0.0O 

18(i«t 1J>7,520.00 

Whole  amuunt  expended  to  Juno  30, 1904 93,879.68 
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Mimey  Htatement, 

July  1,  1903,  balance  unexiKjiKltHl $5, 620. 12 

July  1,  1904,  balance  unexpeiKled 5,620. 12 


APPROPRIATIONS. 


Mouth  of  Black   River,    in   St. 
Clair  River,  Michigan : 

JunelO,  1872 $15,0(K) 

St.  Clair  River,  at  mouth  of  Hla<k 


Mouth  of  Black  River,   Michi- 
gan— Continued. 

September  19,  18iK) $10, 000 

July  13,  1892 10,000 


River,  Michipiu:  I  August  18, 1894 4, 000 

March  3,  1873 15,000  I  June  3,  1896 4,000 


June23,  1874 15,000 

March  3,  1875 10,  (X)0 

June  18,  1878 1,500 

Mouth  of  Black  River,  Michigan: 

August  11, 1888 10,0()0 


March  3,  1899 4,000 

June  13,  1902  (allotmont ) . .       1,000 


Total 99, 500 


(b)  rouge  river. 

The  work  of  dredging  tins  river,  begun  June  11,  1903,  was  in  pro- 
gress at  the  beginning  of  the  liscal  year,  and  continued  until  Auga^t 
21, 1903.  A  totiU  of  83,4394^  eubi(!  yards  were  excavated  through  nai-s 
in  the  river.  A  depth  of  21  feet  was  secured  for  a  portion  of  the  width 
of  the  channel  from  the  mouth  up,  by  dredging  done  by  the  Detniit 
Iron  and  Steel  Company,  during  July  and  August,  1903,  to  enable 
loaded  vessels  to  reacn  its  wharf. 

Permanent  improvement  of  the  cliannel  is  not  Ixjlieved  possible,  and 
the  river  will  require  periodical  dredging  for  maintenance.  An  annual 
amount  of  $5,000  should  be  provided  for  the  purpose. 

The  establishment  of  the  Detroit  Iron  ana  Steel  Company's  large 

i)lant  near  the  mouth  of  the  river  makes  it  desirable  to  bring  the 
argest  vessels  navigating  the  Lakes  into  the  river,  and  it  is  therefore 
recommended  that  the  project  be  amended  so  as  to  provide  a  depth  of 
21  feet  from  the  mouth  of  the  river  to  the  first  bridge  across  the  same, 
the  project  remaining  as  before  for  the  portion  of  the  river  above  this 
bridge. 

Original  estimated  cost  of  the  work,  1887 $31, 690. 39 

Whole  amount  expended  to  June  30,  1904 51, 490. 28 

Money  stntemei\t, 

July  1,  190^^,  balance  unexpendetl $4,611.31 

June  30,  1004,  amount  exjx'uded  durinj^  (iscal  year,  for  maintenance  of 

improvement 4, 411.5H 


July  1,  1904,  balance  unex j>endeil 199. 71* 


Amount  (estimated )  requiretl  for  completion  of  existing  project 28, 000.  iH» 

Amount  that  can  be  profitably  exi)en(le<i  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement \ $5,  ODD.  00 

For  maintenance  of  improvement 5, 000. 00 

10,000.00 

Giubmitted  in  compliance  with  rcnquirements  of  sundry  civil  act  of  June 
,    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

AugUFtll,  1888 110,000 

September  19,  1890 10,000 

July  1'^,  1892 11,690 

August  18,  1894 5,000 

Junes,  1896 5,000 

Man'li  3, 1899  (tran»ferre<l  from  appropriation  for  ccmstructing  tnmintj:  liasin 

in  Rouge  River,  Micliigan ) 5, 000 

Total 46,690 

June  13,  1902  (allotment) 5, 000 

Total 51,690 


CONTKA<T   IX    l'X)R('K. 


Contnirt  in  force  with  Meesnu.  (i.  H.  Bn^ymann  &  Bros.,  of  Toledo,  Ohio,  at  11 
tfUtH  jKT  itxMc  yani,  hc<»w  measurtunent,  approve<i  January  30,  1903.  Date  of 
l)eginning  work,  June  11,  190.3;  ilate  of  completion  of  work,  August  21,  1903. 


(t>MMKUi  lAi.  ^rrATIHTI(^^, 


Rf.vcipU  and  shipmeuU  hy  irtwel/t/r  the  yenr  ended  December  ,^1,  190S, 
[CompikKl  fnim  ntatemcntM  fumlNhotl  by  thorn.*  doing  biitinem  Hlonf?  the  river  front.] 


Articlett. 


re<lar  pout* 

Cement 

Inmore 

Ijilh 

Llm«»Mtimv  . 

LiinitM^r 

.^xla  ash . . . 


Total , 


Rw'elveU. 
120 

Shipped. 

7bM4». 

10,000 

M,  470 

420 

804 
64.4.'»H 


10.000 


V£i,'m 


10.000 


(c)    HARBOR   AT   MONROE. 

The  only  work  done  at  this  locality  durinf^  the  fiscal  year  consisted 
in  nmkinfr  minor  repairs  to  the  piers.  These  piers  are  formed  of  timber 
crib  work  filled  with  stone.  The  timber  is  decaying  rapidly  and 
the  j)iers  must  soon  l>e  rebuilt. 

For  maintenance  of  the  improvement,  repairs  to  the  cribs  at  the 
entnince,  the  sum  of  $5,000  snould  l>e  provided. 

Money  statement. 

July  1,  19a3,  Iwlance  unexiK?n(le<l 1242.82 

Jiiiif  30,   1904,  amount  oxpendwl  during  Hsc^al  year,  for  maintenamv  of 

iinpnivement 1 76. 17 

July  1.  ItHM,  Iwiamv  unfxp<»nde<l 16<J.(i5 


Amount  that  can  h^  prt)titably  ex|)ende<l  in  flflcal  year  ending  June  30, 
liHXi,  for  maintenanLV  of  improven^ent,  in  addition  to  the  balance  unex- 
I)cnde<i  July  1,  IIHM 5,000.00 

Submitted  in  compliance  with  rec^uiremeutii  of  Kuodry  civil  act  of  June 
4,  1897,  and  of  Bection  7  of  the  nver  and  harbor  act  of  1899. 


1 
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ArPROI'KIATIONK. 


Febmary  24,  18:^5 ^'W,  000. 00 

Joly2,  18.% 15,000.00 

Man ;h  8,  1 837 30, 000. 00 

July  7,  1838 15,000.00 

June  11,  1844 20,000.00 

August  30, 1852 14,000.00 

June23,  1866 31,015.27 

JuiielO,  1872 10,000.00 

March  3,  1873 15,000.00 

June23,  1874 10,000.00 


June  14,  1880 $2,000.00 

March  3,  1881 1,<H«I.(H) 

AugU8t2,  1882 1,00(MH» 

August  5,  188(J 2, 0(K).  U» 

August  11,  1888 5,000.00 

September  19,  1890 5. 000. 00 

July  13,  1892 lO.OOiXOO 

AugU8tl8,  1894 5,0(X).U0 

June  3,  1896 5,000.00 

March  3,  1 899 5, 000.  <K) 


March  3,  1875 10,000.00  '  June  13,  1902  (allotment)...       Ur>0(».0i) 

August  14,  1876 5,000.00  i                                                       

June  8,  1878 2,500.00  |              Total 252,015.27 

March  3,  1879 2,000.00  , 


CO.MMERCIAI.  .<*TATI8TIC8. 

KeceijitA  and  shipmentH  hif  r easel  for  the  year  ended  December  Sl^  190S^ 

[Compiled  from  HtHtom<MitH  fiirniMhe<I  by  Mr.  Arthui  S.  Dewey,  deputy  colleotor  of  cuKtomn,  Mon- 
roe, Mich.] 


I  ' 

Artioli^.  Receive«l.  Shipped. 


Brick I  iiO   

Coal 2riO   

Fiiih i  2fiO  =            i:.s 

Sand 7.000     


Total 1        7,&50  175 


N   N  7. 
IMPROVEMENT  OF  BLACK  RIVER  AT  PORT  HURON,  MICHTGAX. 

During  September,  1903,  a  cut  25  feet  in  width  was  dredged  by  Muir 
Brothers  &  O'Sullivan,  or  Port  Huron,  Mich.,  through  a  shoal  spot 
in  the  river  above  the  Grand  Trunk  Railway  Bridge,  1,750  cubic  yards 
of  sand  being  removed.  This  cut  was  subsequently  enlarged  by  the 
same  dredge,  the  work  being  done  at  the  cost  of  the  Michigan  Sulphite 
Fibre  Company,  to  enable  vessels  to  reach  its  wharf. 

The  total  estimated  cost  of  the  improvement  from  the  mouth  of  the 
river  to  the  Grand  Trunk  Railway  Bridge,  with  widths  varying  from 
75  to  160  feet,  according  to  locjility,  was  f  75,000.  No  estimate  of  cost 
of  continuing  the  work  to  Washington  avenue,  as  required  by  the  sub- 
sequent act,  was  called  for  by  Congress,  and  none  has  been  submitted. 
The  total  amount  appropriated  to  date  is  ^7,000,  and  it  will  require 
the  remaining  (28,000  of  the  estimate  to  restore  the  channel  and  com- 
plete it  with  depth  of  16  feet  to  the  limits  contemplated  by  the  approved 
project.  If,  however,  further  operations  be  limited  to  maintenance  of 
the  improvement  as  it  now  exists,  an  appropriation  qf  $8,000  for  the 
year  ending  June  30,  1906,  will  suffice. 

Original  estimated  ooet  of  16- foot  channel,  1891 $76,000.00 

Whole  amoont  expended  to  Joiw 80, 1904. 46^872.90 
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Money  statement,         s 

July  1,  IIKW,  Yjulanetf  unexpemleil $445.  (>3 

June  *M\  ItKH,  amount  oxpendiMi  during;  fiscal  year,  for  iiiainttMianit*  of 

inipn>vtMu*»nt '. 31 7. 93 

July  1,  HHM,  luiiam'v  uncxpen<le<l VIl.  10 


Amount  (estimated)  rwpiired  for  eomnletion  of  exinting  projet^t 20, 000. 00 

Amount  that  can  be  profitably  expenae<l  in  fiscal  year  endinj^  June  30, 
11H)t),  in  a4l<lition  to  the  balance  unexpended  July  1,  1904: 

VoT  workH  of  inipmvement $10, 000.  (X) 

For  maintenanit;  of  improvement 8, 000. 00 

1 8, 000. 00 

8ul)mitte<l  in  compliances  with  recjuirements  of  sundry  civil  act  of  June 
.    4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


APPROPRIATIONS. 

Septeml)er  1 9,  1 890 $25, 000 

July  13,  1892 10,000 

Aujrust  18,  18W 4, 000 

June  3,  1896 4, 000 

March  3,  IWW 4,000 

Total 47,000 


COMMERCIAL  KTATIKTK^. 


RetriptM  hy  rf$9elfor  the  calmdar  yefir  ended  December  SI,  190S, 
[(■oropiUMl  fmm  RUtcmentM  fumliihed  by  Mr.  Lincoln  Avery,  collector  »(  cuntomii.] 


Arth'Uii. 


Brick  : 

Cc<1ttr  |Mw>tH 
Cm\ 


Gravel 

LAth 

Ume  and  cement. 

Lnmber 

Salt 


Rcct'lv*"*!., 


ArtlcleK. 


Thru. 

1.000     Shiturlet 

648     Telegraph  poleii 

6M67     Ice 

82,M0     Wood 

Pulp  wood 


H98 

1.876 

18.549 

M 


Toul 


Re<»eived 


TVww. 

1.280 

24 

1.000 

8.806 

6(2.000 


163.266 


N  N8. 
IMPROVEMENT  OF  PINE  RIVER,  MICHIGAN. 

No  work  was  done  at  this  locality  during  the  past  fiscal  year.  A 
balance  of  (1,335.41  from  the  last  appropriation  is  on  hand,  which 
will  probably  suffice  to  meet  all  cost  or  maintenance  and  general 
contingencies  of  engineering,  office,  etc.,  for  some  time  to  come. 
Further  appropriation  is  therefore  unnecessary  at  present. 

Original  estimated  cost  of  work,  lSd5 $10,560.00 

Whole  amount  expended  on  present  project  to  June  30,  1904 9, 224. 59 

Money  statement > 

JnlTl,  1908.  balance nnexpended |l,:^i5.4l 

Jolly  1,  IQMi  faalaaoe  miezpended 1,3:^.41 
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APPROPRIATIONS. 

March  3.  1875 $6,000 

June  3,  1896 5,000 

March  3,  1899 5,560 

Total 15,500 


COMMEWTFAL   HTATIHTIO*. 


Receipts  and  HhipmetUn  by  rvifsel/or  (he  mlmdar  year  ended  December  Sl^  190S. 
[Crompilcd  from  Rtatement8  furnished  by  Mr.  David  V.  In^leM,  <leputy  collector,  St  Clair,  Mi<'h.] 


Articles. 


Brick 

Goal.. 

Wood 


Total. 


Receivwl. 


Shipped. 


Ton9. 


6.328 
270 


6,598 


Ttmr. 


4,929 


N  N  9. 
IMPROVKMENT  OF  BELLE  KIVER,  MICHIGAN. 

No  work  was  done  at  this  locality  during  the  past  fiscal  year.  No 
additional  appropriation  is  ncccssar}^  as  the  unexpended  balance  of 
the  last  one  will  provide  for  all  probable  expenses  of  maintenance, 
supervision,  etc. ,  lor  some  considerable  time  to  come. 

Original  estimated  cost  of  work,  1895 $21,340.00 

Whole  amount  expended  on  present  project  to  June  30,  1904 10, 940. 46 

July  1, 1903,  balance  unexpende<l $4,069.54 

July  1, 1904,  balance  unexjHjnded 4,069.54 

APPROPRIATIONS. 

March  3,  1881  (ice  harbor  of  refuge) $7,000 

August  2,  1882  ( ice  haHK)r of  refuge) 5, QOQ 

July  5,  1884  (ic«i  harlM>rof  refuge) 2,000 

June  3, 18% 5,000 

March  3,  1899 10,000 

Total 29,000 
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(*OMMBRriAI.  8TATIHTKV. 


RerrijyU  aud  ulupmentit  h;/  veMtl  for  the  caiemUir  yenr  emled  December  .t/,  1903, 

[('<»mpllf«l  fnnn  MfHtementN  furiilj*h«Ml  !»y  Mr.  R.  B,  W.  Rviittic,  <l<»piity  «'<>lUM'ior  «»f  rnxtoni".  Marine 

(Mty.  Mich.] 


(Vml 

Flout 

(Jraln 

Gravel 


Hay Ht)«l  f<t«l 
UU» 


Lojf « 

LiimU'r . 

81al)M..   . 
Stone  . . . 


Total. 


ArllcU'M. 


It«M'«'IVtKl.    Shippcil. 


N  N  10. 
IMPKOVKMENT  OF  C:LINT()N  RIVER,  MICHIGAN. 

Drcdgiiij^  shoals,  undor  contract  with  Detroit  Dredginjif  Company, 
of  Dt^troit,  Mich.,  was  i»ommcnced  »luly  3,  1903,  and  continued  until 
August  5,  liM)3,  a  total  of  23,535  cubic  yards  bein^  excavated,  and 
restoring  a  navigable  depth  of  8  feet  throughout  the  river  l>eIow  Mount 
C'leinens.  The  river  is  liable  to  the  formation  of  bars  at  times  of 
freshet,  and  additional  funds  should  l)e  provided  for  maintenance 
of  the  improvement.  An  appropriation  of  $5,000  will  probablv  Iw 
sufficient. 

< )ri^inal  (^Htiiiiatc'il  cost  of  work,  lHSr>,  ns  anHni(U'<l  18W $34, 5«4.  (K) 

Whole  aninuiit  appropriuUiI  nn<l  t*xjH»n<U»<l  prior  to  adoption  of  pn^e^nt 

im)jiH»t 25, 500.  (K) 

Wliolo  amount  t'xiK;nde<l  on  prt«flent  project  to  June  IK),  1904 47, 061.  (W 

Mmuy  statement. 

July  1.  liH«,  Imlance  unexponde<i $6,742.07 

JiHie  .'it),  19(>4,  amount  expended  during  fiscal  year,  for  maintenance  of 

iinpri>vcinent 4, 239.  73 

July  1,  11K)4,  Ulance  unexpended 2,502.;« 


Amount  that  can  be  profitably*  exp(*n(k><l  in  fipcal  jrear  ending;;  June  30, 
1906,  for  maintenan(*e  of  improvement,  in  addition  to  the  balance 
unexi)ende<l  July  1,  1904 5,000.00 

8ubmitte<l  in  compliance  with  re«iuircmenti*  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1699. 


AITROPRIATIOXH. 


Auguflt 30, 1H52 $5,(X)0 

July  11,  1870 5,000 

March3,  1871 1,500 

Hurch^,  1881 8,000 

2,1882 6,000 

tM*«ft 6,000 

a-, 10,000 


September  19,  1890 $10,000 

July  13,  1892 8,564 

August  18, 1«»4 5, 000 

June  3, 1 896 1 0, 000 


Total 75,064 
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(X)NTRACT   IX    FORC'K. 

Contract  in  force  with  Detroit  Drwlginjr  (omjany  (Limited),  of  Detroit,  Mich.. 
approve<l  Februarj*  21.  \9iX\.  Date  of  couinienoing  work  July  3,  190CI,  and  <Ute  4 
completion  August' 5.  19U3. 


COMMERCIAL  STATISTIC. 


[rompiled  fn>in  «>UtemonL'*  funii<lK><1  tiy  Mr.  J<»hii  T.  Rirh.  i-<ill«.i*tnr  of  ruKtoniH.  lH-tn>U,  Mich.] 


Artk-I«>. 


Cedar  puos 

Coal 

Lath 

Lime  and  cement. 

Lng» 

Lumber 


<H.*ivfd. 

Articles. 

K«<MTed. 

190 

Salt 

Tom. 
C 

1A.2S0 

ShinfiK-s 

C 

21 

88 

Stont* 

Sand 

W 

Z,'*B 

4  767 

Total . . . 

3.560 

2^.411 

N  N  II. 

PRELIMINARY  KXAMINATIOX  AT  I^)INTK  ATX  BARQL'ES.   MICHIGAN. 
[Printwl  In  Hoiiw  Ihn.:  No.  74.  Fifty-eighth  Congrcws*,  si-ctnid  wwlon.] 

War  Department, 
OFI•^cE  OF  THE  Chief  of  Engineers, 

Washington^  Deceinher  1^  J90J. 

Sir:  I  have  the  honor  to  .submit  herewith,  for  transmission  to  Con- 
gress, a  report  dated  January  15,  ll^o3,  })y  Capt.  I^ansine  H.  B«u*li, 
Corps  of  Engineers,  on  preliminarv  examination  of  x^ointe  Aux 
Barques,  Michigan,  with  a  view  to  improvement  as  a  harbor  of 
refuge  made  in  pursuance  of  a  i-equirement  in  the  river  and  harlior 
act  approved  June  13,  1^02. 

In  accordance  with  the  provisions  of  section  14  of  the  act,  the  iv|K>rt 
has  been  considered  by  the  Board  of  Engineers  for  Rivers  and  Har- 
tx>rs  provided  for  in  .section  3  of  .said  act,  and  its  report  is  made  in 
third  indorsement  thereon. 

In  the  opinion  of  the  district  officer,  concurred  in  bv  the  division 
engineer.  Col.  O.  H.  Ernst,  Coq)s  of  Engineers,  the  locality  is  not 
worthy  of  improvement,  and  the  Board  states  in  its  report  that  it  is 
not  desirable  tnat  the  Cniteil  States  should  undertake  the  improvement. 

I  concur  in  this  opinion. 

Very  respectfully,  your  ol^edient  servant, 

G.  L.  GlLI^KSPIE, 

Bn'fj.  Gen.^  Chief  of  Engineer^^   U.  S.  Annt/. 

Hon.  Elihu  Root, 

Secretary  of  War. 
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report  of  cait.  ian8ino  h.  beach,  corl»8  of  engineers. 

United  States  Engineer  Office, 

Detroit^  J//V/.,  January  15^  1,90 J. 

( rKNEKAL:  I  havc  to  resDectfully  submit  the  following  report  of  pre- 
liininarv  examination  of  rointe  Aux  Barques,  Miehigan,  with  a  view 
to  improvement  as  a  hartor  of  refuge. 

l\)mt«  Aux  IWquos  is  the  extreme  end  of  what  is  known  through- 
out Michiiran  as  the  '* Thumb" — that  is,  the  {)eninsula  lying  between 
iSaginaw  my  and  Lake  Huron. 

The  item  was  inserted  in  the  river  and  harbor  bill,  as  far  as  can  be 
ascei'tained,  at  the  instance  of  the  secretary  of  the  Pointe  Aux  Barques 
summer  resort  association,  there  being  quite  a  flourishing  sunmier 
resort  at  this  locality.  1  can  not,  however,  find  any  demand  on  the 
|»rt  of  navigation  interests  for  a  harbor  of  refuse  at  this  point,  although 
genenil  inquiry  has  been  made  among  parties  interested  or  likely  to  be 
mterest(»d  in  the  navigation  of  this  part  of  the  lake.  A  large  number 
of  vessel  captains  repjort  that  even  if  a  harbor  of  refuge  were  estab- 
lished at  the  Pointe  it  would  not  be  used,  owing  to  tne  dangerous 
rocky  coast  at  this  locality,  and  also  to  cross  seas  which  would  be 
encountered  in  reaching  it.  The  l)ottom  of  the  lake  in  this  vicinity  is 
rock,  irregular  in  formation,  but  massive,  so  that  even  if  a  harbor 
should  bo  undertaken  at  this  point  the  cost  of  removing  the  l)ed  rock 
to  an  extent  sufficient  to  afford  the  proper  area  would  ne  practically 
prohibitive. 

There  is  at  the  IcHttlity  now  a  small  Imsin  near-  the  shore  which  can 
Im»  r(»ached  by  a  channel  al)out  3(K)  feet  in  width.  Its  navigation,  how- 
ever, is  very  dangerous,  and  can  be  attempted  only  in  calm  weather. 
To  enlarge  the  entrance  so  that  vessels  could  approach  without  danger 
would  involve  a  very  large  outlay  outside  of  tne  harlwr  itself. 

It  is  lH»lieved  that  the  harlior  of  refuge  now  at  Sandl)each,  al)out  25 
miles  from  this  l<H*ality,  serves  the  puii)ose  more  fully  and  In^tter  than 
a  harlH)r  at  Pointe  Aux  IWcjues  could  possibly  do. 

In  view  of  the  practimllv  unanimous  opinion  that  the  harbor  is  not 
(miy  unnecessary,  but  would  not  be  used  if  constructed,  and  the  cer- 
tainty of  the  enormous  (»ost  involved,  a  survey  of  the  locality  is  not 
considered  necessary. 

The  I(K*ality  is  not  Iwlieved  to  Ik*  worthy  of  improvement. 
Very  res|)ectfully, 

Lansing  II.  Beach, 
Captain,  Corps  of  Emjineern. 

Brig.  (ien.  (t.  L.  (iillespie, 

Chhf  of  Engineers^  i\  S,  A. 
(Through  the  Division  Engineer.) 

lFtr>t  Indonemont.] 

Office  Division  Kngineer,  Northwest  Division, 

Chicago^  Iff,^  January  76*,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  opinions  that  the  locality  is  not  worthy  of  improvement,  and 
that  a  survey  is  not  necessary,  are  concurred  in. 

O.  H.   F^RNST, 

Lieut,  Cd.^  CorpH  of  Engineers, 
Division  Engineer^  Northwest  Division. 
imi  1904 ^IM 
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[Seoiid  indornemeut.] 

OF^^('K  Chief  of  Engineers,  L".  S.  Army, 

Fehmary  J,  190'J. 

Respectfulh'  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  constituted  In'  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation, 
as  required  by  section  8  of  the  act  of  June  13,  11M)2. 
By  command  of  Brigadier-Genoral  Gillespie: 

A.  Mackenzie, 
Colo N el ^  Coi^pn  of  EiujineifrH, 

[Third  ind(»rseinc'nt.] 

Board  of  Excjineeks  for  Kivers  and  Harbors, 

Wa«/thif/toff,  D.  t\,  April  17^  1003, 

ResptH'tfully   returned  to  the  Chief  of   Engineers,   United   Stat(\s 

Armv. 

The  lk)ard  of  Engineers  for  Kivers  and  Harbors  has  considered  the 
within  report  of  th(».  district  officer,  the  indorsement  of  the  division 
engineer  thereon,  and  other  data  available. 

The  site  of  the  harbor  of  refuge  at  Sandln^ach,  Mich.,  was  si»lect(»d 
in  1873,  after  careful  consideration  of  the  west  coast  of  Lake  Huron 
from  Pointe  Aux  Barqu(^s  southward  for  more  than  50  miles.  At  an 
expense  of  nearly  5^1,500,000  a  harlior  of  refuge  has  been  constructed 
at  Sandbeach,  and  this  harbor  is  but  25  miles  (approximately)  south 
of  Pointe  Aux  Barques. 

It  appears  that  the  har])or  contemplated  at  Pointe  Aux  Barques  is 
desired  largely  as  a  haven  for  pleasure  craft,  and  no  demand  for  the 
barl)or  has  r>een  manif(\st(Hl  by  navigation  interests  at  large. 

The  l)ottom  near  Pointe  Aux  Barques  is  of  rock  and  would  afford  wo 
Huitalife  holding  ground  for  the  anchorage  of  vessels.  Moreover, 
owing  to  the  dangerous  nature  of  the  rocky  coast  in  the  vicinity, 
manv  vessel  captains  rejK)rt  that  a  harl)or  of  refuge  at  this  locality 
would  not  be  used. 

The  Board  is  of  opinion  that  it  is  not  desirable  that  the  United  States 
should  undeilake  the  improvement  of  Pointe  Aux  Barquci*,  Michigan, 
with  a  view  to  improvement  as  a  harbor  of  refuge. 

For  the  Board: 

H.  F.  HoixiES, 
Ma    /•,  CorpH  of  EuglnetTH^ 

Senhr  Member  JWj<tJtf. 
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IMPUOVKMKNT  OF  WATEIiS  CONNECmNG  THE  GKEAT  LAKES. 


HKPOHT  FOR  rUE  FISCAL  YFAU  KXDIM;  Ji\\E  .W,  J!H)4.  WITH  OTHKH 
D(HH'MESTS  li ELATING  TO  THE  WORKS.  OFFICERS  JX  VIlAWiE, 
LIEVT.  COL.  ir.  JL  HJXBY,  M.U.  W.  L.  FISK,  AXD  LIEUT.  COL.  CIIAS. 
E.  L.  B.  DA  VIS,  CORPS  OF  EXdlXEERS. 

IMPKOVK.MKNTS. 

1.  Ship    channel    ixmmrtinj;   waters    of     5*  St.  Clair  Flat8  Canal,  Michigan. 

the  (treat  Lakes  between  Chicago,     6.  Ojieniting  and  care  of  St.  Clair  Flats 
Duluth,  and  Buffalo.  '  Canal,  Michis^an. 

2.  St.  Marys  River  at  the  Falln,  Michigan.  I  7.  Detroit  River,  Michigan. 

.'I.  Opi»ratingand  can»  of  St.  Marj's  Falls  I  8.  Removing    sunken    vt^snelH    or    <-raft 
(^aiud,  Michigan.  '  obstructing  or  endangering  naviga- 

4.   Ilay  I^ke  and  Neebish  channels,  St.  tion. 

Marys  River,  Michigan. 

KXAMINATIO.V    AVI>  SrRVEV. 

9.  1^'k  channel  in  Detroit  River  from  main  ship  channel  to  Wyandotte,  Mich. 


United  States  F^noinekr  Ofuck, 

Detrnlt,  Mich.,  Jn^y20,  lOO.'f, 

Gknerai,:  I  havo  the  honor  to  siihiiiit  herewith  the  aniuial  report 
n^lative  to  the  works  under  eharge  of  Maj.  Wni.  H.  Bixby,  Corps  of 
Enj^ineers,  from  flune  ;^(),  1*.M)3,  to  .January  30,  11>04,  then  under 
charge  of  Maj.  W.  L.  Fisk,  Corps  of  Engineers,  to  March  31,  1904, 
and  under  my  charge  since  the  hitter  date. 

Very  respite t fully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 

A/V*//.  Col. ^  Corpx  of  Enij'nutrx. 
Brig.  (fen.  A.  Mackenzie, 

Chief  of  Entjlneersn,  V,  S.  A. 
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O  O  I. 

IMPROVEMENT  OF    SHIP  CHANNEL  CONN^XTTING    WATERS    OF   THE 
GREAT  LAKES  BETWEEN  CHICAGO,  DULUTH,  AND  BUFFAU). 

Operations  were  in  progress  during  the  fiscal  year  as  follows: 

Detroit  River  and  St.  Clair  Biver  and  Lake. — No  dredging  \va.s 
done  in  the  Detroit  River  under  this  project  during  the  j^ear.  In  the 
St.  Clair  River  28,S06  cubic  yaixls  of  sand  and  clay  were  dredged  from 
the  lower  approach  to  the  St.  Clair  Flats  Canal  in  Julv  and  August, 
1903,  under  a  contract  that  expired  August  25,  1903.  from  the  same 
locality  and  from  the  Arthur  House  shoal  47,663  cubic  yards  were 
dredged  under  a  contract  which  is  still  in  force.  Two  dredges  have 
excavated  352,517  cubic  yards  of  material,  completing  the  work  at 
Squirrel  Island,  St.  (Jlair, 'Middle  Ground,  and  Stag  Island,  and  at  the 
end  of  the  fiscal  year  were  working  at  the  lower  end  of  Lake  Huron, 
having  removed  60,512  cu])ic  yards  during  the  month  of  June,  1904. 

This  work  is  under  the  local  charge  of  Chief  Assistant  Engineer 
E.  S.  Wheeler. 

St.  Marys  River. — At  the  foot  of  Little  Mud  Lake  the  angle  in  the 
channel  was  widened  on  the  east  side  by  the  removal  of  49,033  cubic 
yards  of  sand  and  }x)wklers  from  an  area  of  about  15,700  square  yards 
and  on  the  west  bv  the  removal  of  3,941  cubic  vards  from  an  area  of 
2,400  square  yards.  The  bowlders  remaining  above  grade  were 
removed  by  a  steam  derrick  and  a  diver,  205  cubic  yards  of  bowlders 
being  picked  up. 

The  angle  at  Sailors  Encampment  is  to  be  improved  by  the  removal 
of  bowlders,  sjind,  and  rock  fronj  an  area  1,400  feet  long  and  200  fe^'t 
wide  on  the  west  side  of  the  channel  just  above  Johnsons  Point,  and  on 
the  east  side  by  the  removal  of  sunken  cril)  and  bowlder  ridge  covering 
an  area  of  1,800  square  yards.  During  the  year  49,033  cubic  yards 
were  dredged  on  the  east  side  and  3,941  cubic  yards  on  the  west  side. 

In  August,  1903,  the  examination  of  the  river  for  shoals  by  means 
of  suspended  raft  bars  was  completed.  The  total  area  now  covered  is 
30i  square  miles  between  Point  IroquoLs  and  Detour,  and  the  location 
of  all  shoals  and  scattered  bowlders  on  which  there  is  less  than  27  feet 
depth  of  water  is  now  accurately  known.  Other  surveys  of  special 
localities  were  also  made  during  the  vear. 

The  St.  Marys  River  work  was  in  charge  of  Assistant  Engineer 

Joseph  Ripley. 

Money  ntatement. 

July  1,  190.%  balance  unexpended $285,579.64 

June  80,  IIKM,  amount  expended  during  liscal  vear,  for  works  of  improve- 
ment  \ ^U31,337.33 

July  1,  1904,  balance  unexpiMuled 154,242.,S1 

July  1,  1904,  outstanding  liabilities 20,976^12 

July  1,  HKM,  Imlamv  available 1337266.19 

July  1 ,  1904,  anu  »unt  oovereti  by  uncomplete*!  contracts 20, 645. 36 

aThe  actual  exiK'nditures  during  the  year  amounted  to  $131,365.61,  from  which 
deductions  are  made  a*»  follows: 
Amount  erroneously  changed  to  this  appro[>riation  on  account  of  certificate 

of  settlement  No.  22225. $3.28 

Amount  received  from  sale  of  typewriter  Sc^ptember  27,  1902,  and  heretofore 

credited  to  miscellaneous  receipts 25. 00 

'^28 
Making  the  net  expenditures  $131,337.33. 
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AI'1'I«)I»RIATI«>NS. 


Ji^  13, 1892 ?=:;7ri,iMi 

Inrh  3, 18W3,  eondr}-  civil  act s75,  «i»rfi 

Inch  2, 1895,  nindry  civil  act r»<M>,  iNjti 

Hm  U,  1«»6,  Biindr>'  civil  act 5<M).  innt 

hne  4,  1897,  eondry  ci\'il  act 1 ,  <«H>,  (nmi 

Totol :i,  :J4n,  (MM) 


URRAIT    OF    (t^NTKAClS    IN'    KORCK    IM'KINC    TIIK    FISCAL    YKAK    KSl>I\4i    JINK  .*((),     MHM. 

Kmrrtjennj  cuutnirt  thitol  Mnrrft  ..'".  l!Hf.l. 

Name  of  iimtractor:  liickler  brothers,  Saiilt  Stc.  Marif,  Mirh. 

Amnant  and  character  of  work :  S-S,--*2.So;  time  work  l>y  (ln*<l^iii^  plant. 

Price  per  unit:  $15  iter  working;  hour. 

I^of  l)eginningoi  work:  Mav  1.  ltK):{. 

Ditenf  expiration  (an  ex t4.'iule«i):  IndHinito.     (\)iiipIct<Hl  Ni>vcinlMT  17.  llM».'t. 

Emergenni  rniitrnrf  thitfif  April  //.  l!*f).!. 

Suno  uf  i*on tractor:  The  l^kc  Kric  Dn-il^inj;  ('«niipaiiy,  Buffalo,  N.  Y. 

AflMont  and  character  of  work:  $.">l,L'l.M).()i):  time  Axnrk  i)y  (lnM|;;iii^  phint. 

hice  itk'T  uflit:  ^*W  TK»r  workiii;:  lnmr. 

Ditteof  lM>fnnnin^  i»i  work:  Mav  1,  V.hk*. 

Dhteof  (*xpiration  CM  extendt^l  i:  Iiiilciinitc.     ('umplctrd  NnvcrniNT  17,  M>o:!. 

Ximo  of  contractor:  William  K.  Room-y.  Tulnln.  Ohin. 

Amount  and  chanu!tcr  of  work :  ^2*J.4<X)  icHtimaird  );  timi' work  hy  ilnnl^in^  lilaiit. 
*Prii-ept*r  unit:  $14  |M*r  working  Imur  in  l^ik«>St.  Clair;  ^'HwojH'r  wnrkiriir  h<'iii  in 
•L  CWr  River. 

DlHeof  appro>*al:  Alienist  2(i,  HM):>. 

DUeof  tte^nninj;  of  work:  Septi-mlN-r  L's,  \\h):\. 

SiMe  of  expiration:  AUmt  NovcinlnT  .'{,  V.*iH. 

("imirarl  tlnh'l  Ant/u^t  /.•»,  /.''/;.;. 

ISiune  of  contnu'tor:  I^ikc  SuixTinr  (  (>ntni<-tiii'/  and  I>ri*«iuMnL' < 'imipanv.  iMilnth, 

Amoant  and  rhanurtcrof  work:  >=rir»,s<M»  .r.-timah-d  ■;  linn-  \v«»rk  hy  dnilj/in^' plant. 

Mce  per  unit:  $24  jht  workin;;  hour. 

Oileof  appnival:  SepteinlNT  is.  \\h):\. 

iMe  <»f  bcfrinnin^?  of  work:  NnvcmlMT  *J.  Wnc. 

iMe  of  expiration:  Indefinite. 

Hiune  of  contractor:  Henry  IlickK-r.  Sanlt  St«-.  Marii-,  Mirli. 
Amoant  and  character  of  Work:  >'i.  tL''>.7n:  liin*  oi' d«iii(-k  li<iat.  Ihl'.  •■!< 
Mce  ptT  unit:  D«*rrickl)«»at,  ■S'».'>'»  !►<■••  \M»rk in l' li'-nr;  tnj.',  •-'•<►  i- »  u-iikinu'  li'.iir; 
^TMinite,  20  ccntM  p<*r  pound. 
Dtteof  beynnnin^of  wr>rk:  S4jit4tnlxr  l'7,  I'mi:;. 
DMe  of  expiration:  Alxmt  I)«-e«rn>i«r 'J^.  I!"»:;.     <  umpli  tid  N..- immIhi  ■.•!,  l'«<iJ 

KlHfTtft'lH'  I  '•', lit  I'll  f  'hlti '/    I  h  I  I  III  lit  I      '  ',,     I'f*!  .' 

Slune  of  contractor:  Walter  H.  (Miii..  h«rr"i<    \i:.i, 

Anoant  and  character  of  \\ « »rk :  t^o.'i.'.i-j    r^  ;.iiiiii/  i  lhi,.i.,ii 


Otte  of  beginning;  of  work :  J!uii:ar\  j.  ■'*()( 

Otteof  ezplntion:  Febniary  I-'>.  ]'•'>«      <  •in.ph  fi-<l  iiiituar-.  '•   vm) 
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Emergenaj  contract  dated  AprU  SS^  1904. 

Name  of  contractor:  H.  W.  Hubbell  &  Co.,  Saginaw,  Mich. 

Amount  and  character  of  work:  $5,50()  (estiniateil) ;  hire  of  8team  derrick  boat,  etc. 

Price  per  unit:  Derrick  boat,  $6.15  per  working  hour;  dynamite,  18  centn  per  pound. 

Date  of  beginning  of  work:  May  0,  1904. 

Date  of  expiration:  About  August  20,  1904. 


rkport  of  mr.  k.  s.  wheeler,  a.s8ihtant  engineer. 

United  States  Engineer  Office, 

Detroit f  Mich.,  JulyS,  1904* 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  of)eration8  under  my 
charge  connected  with  the  improvement  of  the  whip  channel  connecting  the  waters 
of  the  Great  Lakes  between  Chicago,  Duluth,  and  Buffalo,  for  the  fiscal  year  ending 
June  30,  1904. 

The  dredge  GUidiator,  owned  bv  M.  Sullivan,  was  employed  by  the  hour  in  open 
market,  during  the  months  of  July  and  August,  and  excavate<l  an<i  removed  28,806 
cubic  yards  of  sand  and  clay  from  the  lower  approach  tu  St.  Clair  Flats  Canal,  Mich., 
at  a  total  cost  of  $6,674.60,  or  23.1  cents  per  cubic  vard.  This  dredge  stopped  work 
August  26,  1903. 

The  dredge  8.  Bircklieady  owned  by  the  W.  E.  Rooney  estate,  was  employed  for 
time  work  under  contract  dated  August  12,  1903,  and  }>egan  work  August  27.  The 
work  was  discontinued  for  the  season  November  3,  and  wa.s  resuniwl  again  June  7, 
1904.  During  the  fiscal  year  this  dredge  has  excavated  and  reniove<l  47,663  cubic 
yards  of  material  from  the  lower  approach  to  St.  Clair  Flats  Canal  and  from  the 
''Arthur  House*'  shoal,  in  the  St.  Clair  River,  at  a  total  cost  of  $7,415.80,  or  15.5 
cents  per  cubic  vard.    This  contrai^t  is  still  in  force. 

The  two  dredges  Port  Huron  and  No.  2.  owneil  by  the  I^ke  Superior  Contracting 
and  Dredging  Company,  were  employed  lor  time  work  under  contract  dated  August 
19,  1903,  and  began  work  on  August  29  and  StM)teinber  10,  stop])ing  for  the  season 
December  14, 1903.  Work  was  resumed  by  dre<lge  No.  2  on  May  5,  1904,  and  by  the 
Pwt  Huron  on  May  16,  1904.  During  the  fiscal  year  these  two  dre<lges  have  exca- 
vated and  removed  352,589  cubic  yards  of  material,  and  have  comj)leted  the  work  in 
accordance  with  the  approved  project  at  Squirrel  Island  (item  M),  St.  Clair  Middle 
Ground  (item  L),  and  Stag  Island  (item  K),  at  a  total  cost  of  $54,281.43,  or  15.4 
cents  per  cubic  yard.  They  are  now  at  work  on  the  shoal  at  the  lower  end  of  Lake 
Huron  (item  H).  This  contract  is  still  in  force.  A  partial  pur\'ey  of  the  shoal  at 
the  foot  of  Lake  Huron  was  made,  and  4,950  soundings  were  taken.  Junior  Engineer 
Bamlet  Kent  has  immediate  charge  of  the  dredging. 

Very  respectfully,  E.  S.  Wheeler, 

Chief  Amstant  Engineer. 

Lieut.  Col.  Charles  E.  L.  B.  Davis, 

Corps  of  Engineers, 


report  of  mr.  joseph  ripley,  assistant  engineer. 

United  States  Engineer  Office, 
Sanh  Ste,  Marie,  Mich.,  July  i,  1904, 

Colonel:  I  have  the  honor  to  submit  the  following  rejM^rt  of  oj)crations  for  improv- 
ing sections  I,  2,  3,  and  4  of  the  20  and  21  foot  channel,  connecting  the  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo,  (luring  the  fiscal  year  ending 
June  30,  1904: 

widening  angle  at  foot  of  little  mud  lake. 

Section  f ,  item  D. — Location  21  miles  lx*low  St.  Marys  Falls  Oinal. 

Improvement  comprises  removal  of  sand  and  l)owl3ers  from  a  strip  300  fei»t  wide 
and  aoout  1,2CX)  feet  long  on  east  side  of  channel,  and  removal  of  a  bowhlerridgt* 
about  700  feet  long  on  west  l>ank  of  channel  one-half  mile  above  the  angle,  to  a 
depth  of  21  feet  at  low- water  stage  of  578.9. 

Under  emergency  contract  dateil  April  21, 11K)3,  the  I-Ake  Erie  Dreilghig  C*oin|Miiiy 
continued  operations  with  their  dredge  Pan  Amrriran  till  Augit'^t  27,  IIKXS,  at  rate  of 
$30  per  worsing  hour. 
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On  the  east  side  the  dredge  worked  562.7  hours,  was  delayed  34.7  hourH,  and  exca- 
vated 49,033  cubic  yards,  scow  measurement,  from  an  area  of  alx)ut  15,700  H<iuan* 
yanln.  On  the  went  side  the  same  dre<l^e  worked  66.2  liourn,  was  dolaye<l  4.5  hourn, 
and  excavated  3,U41  cubic  vanls  from  an  area  of  2,400  square  yards. 

A  ridjfe  on  the  east  an>a,  left  above  ffnule  by  the  Pan  American  dred>^»,  wan  removed 
in  (>ftol)er  by  Ilickler  Bros,  dretlge  Ao.  5,  which  excavated  400  cubic  yanln  in  15.3 
hourw*  work. 

The  bowlders  remaining  above  crade  on  completion  of  dre<lging  were  removinl  ])y 
stoam-<lerrick  boat  and  diver,  em plove<l  under  emergency  contract  of  Septen)b<»r  17, 
HH)3,  with  Henry  Hickler,  of  Sault  Ste.  Marie,  Mich. 

Work  was  begun  Septembt»r  21,  1903,  and  the  derrick  boat  worke<i  160  hours,  at 
JiC>.5()  j)er  hour;  the  tug  8.9  hours,  at  $2.50  per  hour;  and  252  pounds  of  <lynamitc 
UM»il,  at  20  I'enta  per  ixmnd.  Two  hundreci  and  five  cubic  yanis  of  liowMcrs  wen? 
picke<l  up.  After  final  examination  with  the  raft  l)arH  the  two  gas  buoys  wen'  shifte<l 
to  new  [M«itions  and  the  wi<lene<l  channel  opene<l  to  navigation  on  Octtiber  15,  190.S. 

Total  cost  of  widening  east  area,  $38,000.95;  west  area,  $1,685,  exclusive  of  engi- 
neering and  office  ex|x;nHes. 

WIDENIXtJ    ANGLK   AT  SAII^ORS   KXCAMPMRNT. 

StctioH  S^  item  E. — Ixx*ation,  22  miles  below  St.  Marys  Falls  Canal.  Improvement 
comprises  removal  of  bowhlers,  sand,  ami  limestone  rock  from  an  area  200  feet  wide 
and  1,400  fw»t  long  from  west  side  of  channel,  just  al)ove  Johnscms  Point,  and 
n'uioval  of  sunken  crib  ami  Injwlder  ridge  coverinj?  an  an»a  of  1,800  square  yanls 
fn>m  east  side  of  channel  to  a  depth  of  21  feet  at  low- water  strive  of  578.8. 

Under  emerg<»ney  contract  dat^nl  March  I^>,  11K)3,  with  Ilickler  Bros,  for  hire  of 
dnslge  So.  8^  tujj,  an«l  2  tlumn  scowh,  at  rate  of  $15  \wt  working  hour,  <lre<lging 
o{M*rationH  were  continued  till  NovendxT  17,  HK)3. 

Hours  worktnl,  l,,'y>3.9;  delaye<l,  214;  excavation,  JM,683  cubic  yanls,  scow  nieas- 
un'inent,  from  an  area  of  8,000  square  yanls. 

Tinier  einer>^»ncy  contra<*t  date<l  April  21,  1903,  with  the  Lake  Erie  l)re<lging 
( 'onj|Miny  for  bin*  of  Pan  Amtriran  dreiige,  tug,  and  2  dump  scows,  at  rate  of  $30  por 
working  hour,  the  dre<lge  was  employtMl  fn)m  August  27  toNovember  17,  1903. 

*(>n  the  west  side  the  working  hours  were  413.2;  the  delays  by  breakages  amountetl 
to  :{21.2  hours,  and  the  excavation  to  21,556  cubic  yanls^  sc^w  measurement,  from  an 
an»a  of  10,iKH)  s^juare  yanls.  On  the  east  side  the  working  hours  numbere<l  30.7,  the 
delays  O.H,  and  the  excavation  2,l<Mi  cubic  vanls. 

I'lKler  eiiieryem*y  contract  datt»<l  iS'ptemWr  17, 1903,  with  Henry  Hickler  for  hire 
of  ht«iim  derrick  Inwit  and  tug  at  rates  of  $5.50  per  working  hour  for  derrick  and 
$2..'0  for  tug,  the  diving  outfit  worked  from  September  21  to  November  17,  1903, 
n*nioving  lK>wlder8  and  ridges  left  above  grade  by  the  drwlges. 

Hours  worke<l  348.9,  <lelayed  37.3,  and  815  cubic  yanlsof  bowlders  and  nx^k  piikinl 
up.  For  blasting  large  bowlders  an<l  l)e<i  nx'k,  there  was  used  1,813)  pounds  of 
dynamite,  at  a  c<»st  of  20  cents  iht  txmnd. 

I'nder  emergt»ncy  cH)ntnu*t  dated  April  26,  1904,  with  H.  W.  Hubbell  &  Co.  for 
steam  derrick  lioat  at  $6.15  per  working  hour,  the  cleaning  up  was  resumed  May  9, 
1904,  and  will  Ik»  completed  early  in  July,  when  the  widened  areas  will  be  opened  to 
navigation. 

Hours  worke<l,  402.6;  delayeil  38.7;  dynamite  used  54  pounds,  at  1 8  cents  per  pound; 
and  l)owlders  raistnl  74^3  cubic  yards. 

The  t4)tal  cot^t  of  widening  west  area,  $51,230;  east  area,  $920,  exclusive  of  engineer- 
ing and  office  ex])en8efl. 

SURVEYS. 

The  examination  of  St  Marys  River  for  shoals  with  suspended  raft  bars  was  tin- 
i^hed  in  Augtist,  when  the  remaining  area  of  2|  square  miles  below  Lime  Island  was 
swept  over.  The  total  an»a  i*overe<l  U^tween  Point  Iroonois  and  Detour  was  .'iOj 
Kquan*  miles,  and  loi*ation  is  accurately  known  of  all  shoals  and  scattered  Iniwlders 
on  whi<h  there  is  less  than  27  fet»t  of  water. 

Kxaminations  were  made  with  l>ars  at  21-foot  graile  of  all  an^as  dreilge<l  over  dur- 
ing the  season,  including  also  the  dee{>-water  areas  as  shown  by  soundings  over  21 
feet  in  Little  Mud  Lake l)etween  Greens  Point  and  up[)er  riHl  gas  buov  at  the  Dark 
Hole,  and  at  Sailors  ^campment  on  east  side  of  channel  opposite  Jolinsons  Point. 
These  areas  can  not  lie  adae<l  to  width  of  navigable  channel  without  removal  of 
mnnerous  l)owlder8,  and  quite  extensive  dreilging  o|)erations. 

In  February,  1904,  a  detail  survey,  with  soundings  10  by  10  feet  aftart.  was  made  of 
the  river  at  tiailors  Encampment,  4*9,000  soundings  being  taken  through  the  ii*e.    The 
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soundings  have  been  reduced  and  mapped  on  tracinff  linen.    In  March  7,000  Bound- 
ings  were  taken  on  Round  Island  shoal  No.  1^  item  Al. 
Junior  Engineer  L.  P.  Morrison  was  my  principal  assistant  on  this  work. 
Very  respectfully,  your  obedient  servant, 

Joseph  Riplsv, 
Assistant  Engineer. 
l^eut.  Col.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers,  " 


O    O    2. 

IMPROVEMENT  OF  ST.  MARYS  RIVER  AT  THE  FALLS,  MICHIGAN. 

The  work  now  in  proorress  comprises  the  construction  of  nxpvable 
dam^  gate  machinery,  etc.,  and  the  acquisition  of  water  front,  covered 
l)y  the  old  projects  of  1882,  1885,  and  1886,  and  their  extensions;  also 
the  widening  and  further  improvement  provided  for  by  the  river  and 
harbor  act  of  June  13,  1902. 

The  total  expenditures  up  to  June  30,  1904,  are  $4,218,972.52,  leav- 
ing $544,892.48  available  for  further  payment  for  outstanding  liabili- 
ties and  further  work. 

The  diversions  provided  for  by  the  act  of  June  13,  1902,  allowing 
$20,000  for  special  work  at  Sailors  Encampment  (which  was  completed 
during  the  past  fiscal  j-ear  and  included  in  the  above  expenditures),  and 
$20,000  for  an  international  commission  and  about  J85,000  for  St.  Clair 
Canal  work  as  now  estimated  will  leave  only  about  $439,000  for  comple- 
tion of  the  1886  project  and  for  the  widening  and  further  inmrovemeiit 
above  the  locks,  explained  in  the  June  4,  1900  project  (IL  Doc.  No. 
124,  56th  Cong.,  2d  sess.;  see  p.  3202,  annual  report  1901). 

The  unfinished  work  of  the  1886  project  will  require  a])out  $375,000 
and  the  widening,  etc.,  of  the  1900  project  will  require  plwut  $1,028,( KK) 
(making  a  total  of  $1 ,403,000),  so  that  about  $964,000  more  is  needed  for 
w^ork  to  te  contracted  for,  and  whose  commencement  has  been  author- 
ized, but  whose  completion  has  not  yet  been  provided  for  by  actual 
appropriations. 

The  operations  for  the  past  fiscal  year  were  as  follows: 

The  project  for  widening  the  canal  above  the  locks  to  provide  a  chan- 
nel between  the  central  pier  and  the  north  abutment  of  the  railway 
swing  bridge  108  feet  wide,  required  the  inclosure  of  a  portion  of  the 
area  by  a  cofferdam  so  as  to  permit  the  excavation  to  be  made  in  the 
dry.  During  the  fiscal  year  about  2,0<K)  feet  of  this  cofferdam  has  been 
constructed. 

The  purchase  of  land  fronting  on  the  river  extending  from  the  Weit- 
zel  lo<*k  to  the  old  Fort  Bra(h"  Re^servation  was  continued,  $148,U)0 
being  paid  in  April,  1904,  for  3.4  acres  of  improved  property  to  Mr. 
R.  D.  rerry,  ana  title  papers  are  in  process  of  preparation  for  the  pur- 
chase of  more  land. 

Models  of  the  Poe  and  Weitzel  locks  were  repaired  and  sent  to  the 
Louisiana  Purchase  Exi)osition,  together  with  a  set  of  seven  large 
framed  views  and  a  bound  volume  of  74  photographs,  while  10,000 
copies  of  the  statistical  report  of  canal  traffic  were  also  sent  as  part  of 
the  Government  exhibit. 

Hydrographic  surveys,  surveys  to  determine  harbor  changes,  and 
rock  bonngs  were  made. 
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StudicH  for  a  movable  dam  and  new  lock  were  made  with  cstimateH 
of  the  cost  of  the  latter,  including  the  proposed  widening  of  the  canal. 

The  commerce  passing  through  the  ot.  Marys  River,  shown  ])v  the 
statistics  of  traffic  through  both  the  Canadian  and  American  locks  at 
the  Sault  for  the  navigable  season  of  liM)3,  a  period  of  eight  months 
and  fourteen  days,  was  84,074,437  tons  of  freight  valued  at  ^49,4<>5,014. 
The  number  of  passengers  reported  in  transit  through  the  locks  was 
55,175. 

l>aily  readings  of  water  gauges  above  and  below  the  locks  were  made 
througnout  the  year  and  their  monthly  means  and  differences  com- 
puted. 

Det4iils  of  operations  are  given  in  the  appended  report  of  Assistant 
Engineer  Joseph  Ripley,  under  whose  immediate  supervision  the  work 
has  l>een  carried  on. 

Mi>ntfi/  HtateinenL 

July  1,  VM\,  »>alaiico  unexpendtHl $787,06S.  75 

Jiiilr  ltt>,  nxm,  amount  exiH'nde<i  during  fiacal  vear,  for  works  of  improve- 
ment   .' «192, 176.27 


July  1,  IIKM,  Ijalanee  unexpende*! 544,8<>2,48 

July  1,  IIKM,  <)ut*<tandinjf  liabilitien  and  divernions  of  act  of  June  13,  1902.   105,  rtl3. 25 

July  1,  m>4,  Ulamv  available 43<),279.23 

Amount  ( estimatiNl )  rt^quired  for  completion  of  existing  project 1H>3, 667.  42 

Amount  that  can  Ih»  profitably  ex])enac<l  in  iincal  year  ending  June  30, 
\\KM\,  for  workH  of  improvement  in  a<Mition  to  the  balanc*c  unex- 

i)ende«l  July  1,  1904 964,000.00 

Submitte<l  inojmpliani^e  with  retiuirements  of  enndrv  civil  act  of  June 
4,  1W)7. 


API'KOPKIATIOXH. 


On  iia^t  tini^luHl  pmjirttf  of  1H56  to  1885,  $2,875,692,  including  $10,000  <liverted 
from  (tri^t  Ijiken  harUirHappntpriation  of  1864.     On  present  project: 

AuguPt  5,  1KS6 $250,000  '  August  18,  1894,  sundry  civil 


AugUHt  11,  1H88 1,000,000 

SeptemlHT  19,  1890 900, 000 

MaMi  3, 18iH,8undrvcivilact.  600, 000 

March  3, 18t»3,  sundry  civil  act .  1 ,  230, 000 


act $:I00,000 

March  2, 1 896,  sundry  civi(  act .      483, 865 

ToUl 4,763,865 


AHHTKAtT  OK  (>ONTKA(T   IN    F«)K<'K   IirKlNCi   THR   KIHCAL   VRAK   KNDINd   JUNK   Itf),    1904. 

Kmergimry  ctndmct  dutetl  December  17 y  190S, 

Name  of  t-ontrat^tor:  M.  Ik^nnett,  Sault  Ste.  Marie,  Mich. 

Amount  and  character  of  work:  $1,386;  furnishing  and  delivering  clay  forcoffenlam. 

IVhv  i>er  unit:  33  wntn  jK»r  cubic  yard. 

Date  of  beginning  work:  Januarv  26,  1904. 

Date  of  expiration:  Alwut  Marcfi  21,  1904.     Completed  February  25,  19(V4. 

oThiH  amount  includes: 

I'uymenttf  by  Trwwury  Department  account  «)f — 

Michigan  ( Vntral  Railntad  ComfMUiy $1. 63 

Duluth,  S<Mith  Shore  and  Atlantic  Railroad  Company 12. 15 

Amount  heretofore  erroneously  charged  to  Ship  Channel  an<i  St.  Marys 
Falls  Canal  on  account  c»f  ci^rtiflcate  of  settlement  No.  22S2JS 6. 56 

20.34 
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report  of  mr.  joseph  ripley,  assistant  engineer. 

United  States  Engineer  Office, 
Sftult  ^tf.  Marie,  Mich.,  July  /,  1904, 

Colonel:  I  have  the  honor  to  Hubniit  the  following  report  of  operations  for 
improving  St.  Marvs  River,  at  the  Falls,  Michigan,  during  the  fiscal  year  ending 
June  30,  1904: 

The  widening  of  the  canal  above  the  locks  as  proposetl  in  the  June,  1900,  project, 
to  provide  an  additional  channel  way  108  feet  or  niore  in  width,  to  pass  l)etween  the 
central  pier  and  north  abutment  of  the  railway  pwing  bridge,  requires  the  inclosure 
of  a  i)ortion  of  the  area  by  a  cofferdam  to  permit  excavating  in  the  dry.  About 
2,000  feet  of  this  cofferdani  was  constructefl  during  the  fiscal  year  by,  purchasing 
materials  under  emergency  contracts  and  performing  the  work  by  hire<i  labor.  A 
trench  4  to  6  feet  wide  and  3  to  20  feet  deep  was  excavated  to  bed  rock  and  refilled 
with  clay  puddled  in  place.  The  portion  built  during  the  year  include<l  that  j>art  on 
the  north  side  of  the  proposed  excavation;  and  in  connection  with  the  2,500  feet  pre- 
viously built,  completes  the  necessary  inclosure  of  the  work.  The  clay  wall  will  }ye 
built  up  about  3  feet  higher  after  settlement  has  taken  place. 

Under  emergency  contract  with  M.  Bennett,  dated  Decemlwr  17,  1903,  4,200  cubic 
yards  of  clay  were  delivered  at  33  cents  jxjr  cubic  yard,  and  376  cubic  yards  were 
afterward  purchase^l  in  open  market  at  the  same  rate.  The  clay  was  obtaine<l  near 
the  west  end  of  Easterday  avenue,  the  average  haul  being  a])out  1}  miles. 

The  plotting  of  the  hydrographic  survey  of  the  canal  al)ove  the  lock  maiie  in  Jan- 
uary and  February,  1903,  was  completed. 

A  hydrographic  survey  of  the  lower  approach  to  locks  was  made  in  January,  1904. 
Nine  thousanu  one  hundred  and  fifty-two  soundings  were  tiiken,  10  by  10  feet  apart, 
through  the  ice.     Only  a  portion  of  these  soundings  have  l)een  plotted  as  yet. 

A  survey  was  made  to  determine  changes  in  the  harlx)r  front,  and  the  results 
plotted. 

Borings  to  rock  along  the  cofferdam  trench  on  south  side  of  proposeil  canal  widen- 
ing were  made.  The  elevation  of  rock  surface  in  north  trench  was  noted  as  the 
excavation  progresstxl. 

Gauges  were  set,  and  for  six  days  simultaneous  readings  of  water  level  were  taken 
at  head  and  foot  of  each  of  the  five  islands  in  rapids,  St.  Marys  River. 

The  elevations  of  gauges  at  head  and  foot  of  canal  were  checked  by  levels  from 
established  bench  marks. 

Observations  were  taken  from  time  to  time  to  determine  the  changes  in  length  and 
alignment  of  the  ma.*sonry  walls  of  the  Poe  and  Weitzel  Im'kfi  for  use  in  connection 
with  studies  for  walls  of  new  lock. 

The  action  of  the  wave  fomied  in  the  canal  by  filling  the  locks  was  investigateii 
by  simultaneous  water-gauge  readings  along  the  canal  i)ier;  also  gaugings  with  cur- 
rent meters  were  taken  at  the  canal  gates,  one-half  mile  al)ove  the  locks,  to  determine 
maximum  velocity  of  the  current  caused  by  filling  the  locks. 

Current  meters  were  used  to  <letermine  velocity  of  flow  through  openings  in  lo<*k 
floor  from  culverts  while  filling  the  Weitzel  lock. 

Observations  of  the  time  required  to  till  and  empty  the  Poe  lo<:k  with  2,  4,  and  6 
culverts  in  service  were  made  and  the  results  reductHl  and  report  prepared. 

The  model  of  the  Poe  and  Weitzel  locks  made,  to  scale  of  one-t»ighth  inch  to  1  foot, 
was  repaired,  with  suitable  changes  and  additions  to  bring  it  uj)  to  date  and  then 
shipped  to  tlie  lx>uisiana  Purchase  Exposition.  A  set  of  seven  large  views,  8ei)ar- 
ately  framed,  and  a  bound  volume  of  74  photographs  from  the  scries  of  negatives 
relating  to  the  work  were  prepared,  and  together  with  10,0(X)  copies  of  the  statistical 
report  of  canal  traffic,  were  forwarded  to  St.  I^uis  as  a  part  of  the  (lovernment 
extiibit  at  the  exiK)sition. 

The  remainder  of  the  lake  survey  property  stored  in  canal  warehouse  was  deliv- 
ered aboard  the  U.  S.  S.  Surveyor. 

The  sell-registering  gauges  above  and  below  the  locks  were  insi>ected  regularly, 
the  elevations  of  water  surface  at  hourly  intervals  scaled  from  the  rolls  and  recordetl, 
and  the  rolls  sent  to  the  United  States  lake  survey  office  for  file. 

Daily  readings  of  staff  gauges  above  an<l  below  the  lo<'ks  of  the  St.  Marys  Falls 
Canal,  were  taken  as  usual  throughout  the  year.  The  monthly  mean  elevations, 
referred  to  the  system  of  levels  heretofore  in  use,  are  as  follows: 
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[Elevation,  in  feet,  above  mean  tide  at  New  York.] 


Monthly  meanH. 


Month. 


AIjovo 

lo(*kK. 


July 


1903. 


Feet. 
602.492 


August 602.091 

September / 602. 693 

October '  602.793 

November 602.663 

December 602.124 


Januar>' . 
February 


lUOI. 


601.698 

601.661 

Marrh... 601.430 

April 601.620 

May i  601.962 

June 602. 230 


Below 
lucks. 


Feet. 
562.20b 
562.343 
662.447 
582.881 
682.076 
582.679 


582.915 
682.977 
582.987 
682.450 
682.299 
582.829 


Mean  dif- 
ference. 


FeeL 
20.284 
20.348 
20.184 
20.412 
20.607 
19.445 


18.778 
18. 577 
18.413 
19. 170 
19.r>63 
19.401 


Tlu*  chan^'i)  in  aids  to  naviji^tion  in  2St.  Marys  River  were  specially  report4Ml,  and 
re)ut(Ml  [)rin('i|)ally  to  crroneouH  ]>ositionH  of  huoyn  and  to  shiftiUL^  of  uuoys  and  float 
lijfhtH  in  connection  with  drt»<lginj?  o{M*rationH  of  widening  and  deepening  channeln. 

SuiLjj;ei«te<l  chan^*8,  so  far  as  contvnuMl  St.  Marys  River,  were  eulmiitted  for  une  in 
revisJiion  of  Bullotm  No.  14,  Survi-y  of  Northern  and  North wentern  Lakes. 

C'onijiiaint  having  In'on  made  by  adjatvnt  landowner  that  the  old  piles  in  front  of 
the  Shine  d4H*k  amloutside  the  i^tabhHhe<l  harl>or  line  were  a  menace  to  navigation, 
tx>rre*»|»<»ndenc'<»  was  had  with  the  owner  n*lative  to  their  removal  by  complainant. 
Ah  Huitable  con|H*nHation  was  demanded  before  the  owner  woald  consent  to  their 
removal,  no  further  action  was  taken,  as  the  piles  are  outside  the  limiti<  of  approve<l 
channel  1,000  feet  wide. 

Negotiations  wen*  continiit*<l  for  purcha<<o  by  the  Uniteil  States  of  lands  loi!ate<l 
lH»tween  St.  Marys  River  and  Water  street  and  extending  from  the  Weitxel  Iwk  to 
the  <»1<1  Fort  Rra<ly  Recurvation.  Written  offers,  stating  definite  terms  of  sale,  wen* 
nnifivnl  fnun  all  the  owners  excenting  thnv.  Sptnnal  Ixiards  of  three  ex|H*rt8  ea<*h 
wen*  appointed  to  appraise*  the  difien*nt  lots.  Pun*ha*»e  of  six  properties,  containing 
alxjut  oj  acres,  at  thf  ap{>niisal  vaUu's  was  authorizi*<l  by  the  War  Departnient.  Pay- 
ment of  $14S,(KX)  was  made  in  .\pril,  HKM,  to  Rol)ert  1>.  IVrry.  forH.4acn*sof  improvwl 
pn)i)i*rty,  incUiding  d<K'k  and  buildings.  Title  pa|)ers  are  Xmng  pn*i)ared  for  2.2 
acn's,  at  valuation  <»f  $I22,«00.  This  li»aves  a  tract  of  2  acres,  the  purchase  of  whi<*h 
has  not  lH*en  pn)vidtHl  for. 

Stu<licH  f(»r  nutvable  <lam  were  continue<l  and  s])ecial  reixiris  8ubmitt4*<l  covering 
the  twenty  ty[K*M  that  have  lH»en  considen*d. 

Studi(*s  for  new  l(H*k  wen*  continue<l,  an<l  designs  with  drawings  were  made  of  stet*l 
gate,  of  floor  system  of  concn*tt*-HtiH*l  construction  with  culverts  underneath,  and  of 
c*oncn*te  walls  inclosing  filling  culverts.  Estimate  of  cost  of  a  new  lock,  including 
the  pn»i>o4«t*<l  widening  of  (*anal,  was  i)repan*<l. 

Assistant  Fngim*er  L.  C.  Sabin  haci  special  charge  of  this  i^art  of  the  work. 
Very  respectfully,  your  ol)edient  servant, 

Joseph  Ripley, 
Aaisianl  Engineer, 

Lieut.  0)1.  Cham.  K.  L.  H.  Davis, 

(  br/w»  of  Knginem, 
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OPERATING  AND  CARK  8T.  MARYS  FALLS  CANAL. 

This  service  is  provided  for  from  the  permanent  indefinite  appropri- 
ation for  operating  and  care  of  canals  and  other  works  of  navigation 
under  section  i  of  the  river  and  harbor  act  of  July  5,  1884. 

The  progress  of  improvement  of  this  waterway  is  explained  under 
the  heading  of  the  improvement  of  St.  Marys  River  at  the  Falls.  (See 
Appendix  002.) 

During  the  fiscal  year  the  canal  was  open  to  navigation  225  days, 
the  closed  period  of  141  days  being  from  December  15,  liK)3.  to  May 
5,  1904.  During  this  open  period  there  passed  through  tne  canal 
21,889,058  tons  of  freight,  a  decrease  of  9,739,307  tons  over  the  ton- 
nage for  the  fiscal  year  of  1903.  Most  of  this  decrease  occurred  this 
spring,  viz,  8,354,778  tons,  from  the  opening  of  navigation  to  June 
30,  1904,  and  was  partly  owing  to  the  late  opening  of  navigation,  but 
principally  to  the  strike  of  the  Masters  and  Pilots  Association,  which 
was  in  force  from  the  opening  of  navigation  to  June  13,  1904. 

The  total  delays  that  occurred  in  locking  vessels  during  the  year 
amounted  to  thirty-seven  hours,  of  which  tnirty-five  occurred  at  the 
Poe  lock  and  the  remaining  two  at  the  Weitzel  lock. 

Many  minor  accidents,  resulting  in  damage  to  property,  occurred  and 
one  of  the  linemen  had  his  hand  crushed  while  placing  cable  on  snub- 
bing post. 

Extensive  repairs  were  made  to  opentting  machinery,  the  old  valve 
engines  being  removed  and  ten  new  12-inch  valve  engines  installed, 
while  many  minor  repairs  were  made  to  various  parts  of  the  two  locks 
and  approaches. 

The  report  of  Mr.  Joseph  Ripley,  assistant  engineer  and  genei*al 
superintendent  of  the  canal,  is  submitted  herewith,  to  which  attention 
is  invited  for  details  of  service,  repairs,  accidents,  etc. 

The  very  complete  statistics  of  lake  commerce  passing  through  the 
American  and  Canadian  canals  during  the  season  of  1903,  compiled 
from  the  oflScial  records  at  the  St.  Marys  Falls  Canal,  are  also  appended. 

The  estimated  amount  required  for  the  year  ending  June  30,  1905, 
is  $94,000,  to  be  applied  approximately  as  follows:  For  pay  rolls, 
$69,400;  for  repairs,  ill, 600;  for  general  supplies,  $7,000;  for  electric 
lighting  of  buildings,  locks,  and  grounds,  $3,00i),  and  for  general  con- 
tingencies, including  office  expenses,  $3,000. 

Summary  of  expetuw^  /or  oiteruimg  and  t'are  of  St.  }fari/'i  Falh  Canal ^  Mich ajariy  for  the 

fiscal  year  ending  Jane  .W,  Jff04. 

Payrolls < §70,014.10 

Repair  material 10, 359. 26 

General  supplieH : 7, 177. 49 

Electric  lighting 2,670.00 

Contingencies 2, 127. 62 

Total VK{,248.47 
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Money  statement. 

Expense  to  June  30, 1903 $1,133,303.72 

Outstanding  liabilities  to  June  30, 1903 7,040.42 

Total  expenses  to  June  30.  1903 1,140,344.14 

Expended  dunnf^  fiscal  jjear  ending  June  30,  1904 $93, 065. 15 

Deauct  outstanding  liabilities  pertaining  to  pre- 
ceding year $7, 040. 42 

I>e<luct  amount  erroneously  chaived  to  this  allot- 
ment,  account  settlement  made  by  Treasury 
Department  with  Duluth,  South  Shore  and 
Atlantic  Railway  Company 3.28 

7, 043. 70 

86,021.46 

Add  outstanding  liabilities  June  30,  1904 7, 210. 82 

Add  amount  of  proceeds  of  condemned  Govern- 
ment property  erroneously  credited  to  this 
allotment Ki.20 

7, 227. 02     • 

93, 248.  47 

TotalexpensestoJuneSO,  1904  (including  outstanding  liabilities).  1, 23.S,  592. 61 


EtHmait, 


Amount  (estimated)  for  fiscal  year  ending  June  30,  1905 $94, 000. 00 

Balance  from  allotment  for  prece<]ing  year  ( in  round  numbers) 20, 000. 00 

Additional  allotment  required  for  fiscal  year  ending  June  30,  1905 74, 000. 00 


Ex])etuk'f  for  operating  and  rare  of  St,  Mary$  Falls  Oino/,  Michigan, 


1882 $31. 207. 48 

188:^ 35, 509. 70 

1884 31,212.93 

1885 27,242.45 

1886 25,400.95 

1887 22,138.92 

1888 29,898.72 

1889 30,749.45 

1890 34,323.85 

1891 48,330.89 

1892 61,389.74 

18a3 42,412.12 

1894 55,213.09 


1895 $60,908.67 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 


60, 763. 28 
78, 104. 05 
68, 890. 72 
90, 307. 94 
79, 293. 26 
76, 476. 33 
87, 693. 80 
83, 876. 80 
93, 248. 47 


Total 1,233,592.61 


StatfinetU  of  receipts  and  expenses  for  fiscal  year  ending  June  SO,  1904* 

Receipts: 

Balance  at  close  of  fiscal  year  ending  June  30,  1903  (including  out- 
standing liabilities) $26,677.01 

July  18, 1908,  allotment 87,000.00 

113, 677. 01 
Expenses •. 93,248.47 

Balance  at  close  of  fiscal  year  ending  June  30,  1904 20,428.64 
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ABSTRACT  OF  CONTRACT   IN   FORCE   DUBING   THE  FISCAL  YEAR   ENDING  JUKB  30,  1904. 

Emergency  contract  dated  Angnst  26,  190S. 

Name  of  contractor:  Vulcan  Iron  Works,  Chicago,  111. 

Amount  and  character  of  work:  $6,856;  furnishing  10  valve  engines  for  Poe  look. 

Price  per  unit:  Four  at  $679  each,  and  6  at  |690  each. 

Date  of  l)eginning  work:  September  5,  1903. 

Date  of  expiration:  December  31,  1903. 


COMMERCIAL   HTATISTICS. 

SUUigHcs  of  lake  commerce  pasfdng  through  the  American  and  Canadian  canals  cU  SauU 
Ste.  Marie,  Michigan  and  Ontario,  during  the  season  of  1903, 

[Compiled  from  official  records  at  Ht.  Marj's  Falls  Canal,  Michigan.] 
SOURCES   OF    INFORMATION    FOR  TRAFFIC   DATA    AND    VALUATIONS. 

Freight  tonnage  and  passengers. — The  freight  unit  used  and  designated  a.s  a  **net  ton  " 
means  in  every  instance  a' ton  of  2,000  pounds.  The  data  relative  to  freight  and 
passengers  were  compiled  from  reports  made  by  vessel  masters  when  passing  through 
the  American  and  Canadian  canals.  As  a  daily  exchange  of  these  reports  is  made 
with  Supt.  J.  C.  Boyd  of  the  Canadian  Canal,  both  offices  have  record  of  the  entire 
lake  traffic  to  and  from  I^ke  Superior. 

Registered  tonnage  and  vessel  vahtatioiu*. — The  registertHl  tonnagt*,  sa*  given,  was 
obtaine<l  from  vessel  papers  and  blue  books.  Vessel  valuations  were  obtaine<i  from 
Inland  Lloyd's. 

Freight  rates. — These  were  compiled  from  quotations  publisluHl  in  the  Marine 
Review,  and  from  information  obtained  from  shippers,  ownen^,  and  carriers  of  tlie 
several  classes  of  freight.  The  freight  rates  given  are  for  lake  transportation  and 
include  cost  of  loading  and  unloading. 

Freight  valuations. — The  unit  values  usetl  for  the  various  items  of  freight  were 
derived  by  taking  the  mean  for  the  season  of  each  monthly  average  as  obtained  from 
dailv  or  weekly  prices  current. 

The  sources  of  the  valuations  given  are  as  follows:  Coal,  quotations  in  Coal  Tnwle 
Journal  at  Duluth  and  Superior;  cereals.  Daily  Commercial  Record,  i>ublishe<l  by 
Duluth  Board  of  Tra<le;  flour,  daily  quotations  m  Duluth,  Su|x?ri<»r,  an<l  Minneapolis 
journals;  iron  ore  and  pig  iron,  weekly  quotations  in  Iron  Trade  Review,  Marine 
Review;  salt,  quotations  at  I^ke  Superior  ports;  copper,  general  merchandise,  lum- 
ber, building  stone,  and  manufactured  iron,  quotations  by  the  ])rincipal  shippers, 
owners,  and  carriers. 

To  quotations  given  at  point  of  shipment,  freight  rates  arii  added  to  lake  porta  of 
destination. 

The  compilation  was  done  by  the  clerical  force  in  the  United  States  canal  office 
atSaultSte.  Marie,  Mich.,  under  the  general  direction  of  General  Superintendent 
Joseph  Ripley. 

American  and  Canadian  canals, — The  total  freight  traffic  of  34,674,437  net  tons  for 
the  season  of  1903,  when  compared  with  season  of  1902,  the  maximum  in  the  history 
of  the  canals,  shows  a  decrease  of  4  per  cent,  or  1,286,709  tons;  but  in  comparison 
with  the  previous  maximum  year,  that  of  1901,  this  year's  traffic  shows  a  gain  of 
6,271,372  tons,  or  22  per  cent. 

The  items  showing  an  increase  are  coal,  grain,  and  salt.  The  falling  off  in  the 
movement  of  iron  ore  largely  accounts  for  decrease  in  total  traffic. 

The  total  numl)er  of  passengers  was  5o,175;  a  dec'rease  of  4,202,  or  7  pt*r  cent.  . 

Vessel  passages  through  both  canals  numbereil  18,596,  showing  a  loss  of  4,06:^ 
passages,  or  18  per  cent,  as  compared  with  the  22,659  passages  of  HH)2.  The  total 
lockages  numbered  11,642,  showing  a  loss  of  1,204  lo<'kage.*»,  or  9  jK*r  cent. 

The  season  of  navigation  continue<l  for  a  j^eriod  of  8  numths  and  14  days,  during 
which  time  the  average  monthly  traffic!  was  4,095,406  tons. 

American  canal. — The  traffic  through  the  Amerit*an  canal  vias  84  i>er  cent  of  the 
total  freight  and  42  per  cent  of  the  i>as8engers  carried,  the  amount.**  lK»ing  29,172,252 
tons  of  freight  and  23,156  passengers.  Com{>ared  with  the  season  of  1902  there  was 
a  decrease  of  2,060,543  tons  of  freight,  or  7  per  cent,  and  an  increase  of  378  passen- 
gers, or  2  per  cent. 
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The  American  canal  opened  April  11  and  cIomhI  December  15,  1903,  making  the 
lenffth  of  ita  season  249  days. 

Canadian  canal, — The  traffic  through  the  Canadian  canal  was  16  per  cent  of  the 
total  freight  and  68  per  ci»nt  of  the  iiassengers  carried,  the  amounts  i)eing  5,502,186 
tons  of  freight  and  32,019  paHHcngen*.  Compare<l  with  the  season  of  1902  there  was 
an  increase  of  773,834  tonn,  or  16  ])er  cent,  and  a  decrease  of  4,580  paHsengern,  or  13 
per  cent. 

The  Canadian  canal  was  opene^i  April  2  and  clomnl  IX^vmber  13,  190:{,  making  the 
length  of  its  season  25<i  <layH. 

The  depth  of  water  in  entrance  channels  and  thnnigh  the  canals  and  locks  per- 
mitte<i  a  safe  draft  of  17^  to  19}  ftvt. 

The  growth  of  the  Lake  Superior  commcrfe  during  the  i>a8t  half  century  has  l)een 
phenomenal.  The  estimated  amount  and  vahie  of  articles  which  <Tosse<l  the  portage 
at  Saulte  Ste.  Marie  in  1851,  to  and  from  I^ke  Superior,  was  12,600  net  tons,  valued 
at  Id, 675,000. 

In  1861,  a  decade  latrr,  tlu*  traffic  through  the  State  locks  was  88,000  net  tons,  val- 
ued at  $6,(X)0,000. 

In  1871,  585,000  net  tons,  valm^l  at  $13,000,000. 

In   1881,  through   the  State  and  Weitzcd   Imks,   1,567,741    net  tons,   vahie<l   at 

$:«),ooo,ooo. 

In  1891,  thmugli  Weitrc^l  Itn-k,  8,888,759  net  Umm^,  vahie<l  at  $128,178,208. 

In  1901,  through  Weitzel,  1Nh»,  and  (^ana<lian  Imrks,  28,403,065  net  tons,  vahuHl  at 
$289,906,865. 

Thus  the  |H»rcentage  of  incrt«*H'  in  tonnage  of  catrh  year's  traffic  over  that  of  the 
pHHtnling  year  has  avenige<l  a**  follows: 

Per  cont. 

1851-1860 21 

1861-1870 21 

1871-1H80 101 

1881-1  W»0 19 

1S91-19CK) 12i 

Average,  iSol-MHK) 16| 

hjtut  *inil  itt'jtt  Itinuiti  itfmmtTn-  jmiOiiuq  ImtUt  Ainfrinin  umi  Cnnatiutn  (xiunU  at  tS(iu/t  Ste. 

Mnrit ,  Mich,  and  i hitiirUtj  fur  thf  $*'itMjn  of  IVO^i. 

KAST  milNH 


ArtlrU*?*. 


r«i|»|MT nottonx.. 

<  J  mill bUKheU. . 

Ruildliu;  ^l« •iu« net  Umn. . 

Flour banvls. . 

Inm  ore net  tonj*. . 

Iron.  plK do 

I.umlHr M  f t.  B.  M . . 

Wheat biMhelH. . 

(General  men*h«ndl«ie nettonK. . 

I'HMvenKem number. . 


Tnittsl  Stateji     ('^nadiiiii 
eaniil.  <>anal. 


T.UmI. 


96,  W» 

25,9K7.494 

21.300 

4.S19.M01 

18.978,425 

9,717 

(«7.«60 

29.1H1.901 

49,016 

8,696 


17.018 
6.108.6M 


2.773,444 
2,676,478 
16,406 
46,a42 
82,202.661 
43.440 
19,680 


112.877 

32.091.148 

21.300 

7,098,246 

21,664,S98 

26.122 

1.008.192 

61,384.662 

92.486 

2S.276 


WEST  BOrNI>. 


('«i«l: 

llanl mt  tons. .  1.083.986 

Soft d€>. ...  4. 918, 176 

Flour t»«m'l!«..j  20 

<Jrain Imihel*..  2.788 

Manufitetunil  inm lu'tlou'*..  111.941 

Salt Iiarn-l!*. .  813. 491 

lieueml  inen'handiN- net  Ion-..  880.076 

l*a**enK<'rH ininiUT..  14.461 

F'ft'lirht: 

K^i^t  bound net  urns..  22,6M,948 

Wefit  lM»und «!.)....  6.48",.109 

Total  trxAKhi do. ...  29, 172.262 

Vei»*«'l  |MiMMij(<*<« nunilHT..;  14,248 

R«f(iKter«it  tonnait*- net..  22,996,S64 


IKi.OTO 

1.149.006 

870.462 

6,788,628 

116 

186 

1,760 

4.498 

66.2(VI 

167,146 

141.891 

464,882 

187.278 

667.868 

12,439 

2r..  900 

4,247,296 
1.254.890 


6.602,185 


4,863 
4,787.680 


26.982.238 
7.712,199 


:il.<Ml.  137 


18. 6W 
27.  ?.».  444 
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DUlr^iutum  of  the  foregoing  freight  tonnage,  by  caiendar  inonlhn,  during  feaMOii  •>{  t!>O.J, 


April 

Ilkf 

^ober,.-!!! 

November . . . 
December  ... 

Tots]  .. 


Eul  IwuiKl. 

W«ib,mr,d. 

frclshl. 

.v„.™. 

A'dEoni 

\XIOTU 

\,V!l,^l 

2f.,BK.aiS 

T,7«.199 

3I,HT1,U7 

[Cl>Hlflcdwllhrv[en 


in  «icft  lake. 

Liul  Caniullsn  viwels  aiul  pnrw.] 


Port  of  de- 
pMlure. 

■S.C- 

EMtbeu 

nd  from  Lake  Supert 

■rw- 

ifcVl- 

Uke 

isj-  par 

Total. 

Fnlght  curled  by— 

American  .. 

^.,««... 

a,2io,'6;^ 

140,065 

ii.763,cni    (a,ftj6 

do,..!!! 

?f'!i? 

178.998 

164,  ««9 

162,614 

iS:S! 

Total  «n  bonnd  . 

3,210,67* 

1.155,377   I-;.  21J.  177 

S64.010jl6.>Oa.l»l 

Port  of  de. 

pwture. 

Porl  o[  d»- 

Went  bound  t»  Lako  Superior 

from- 

T..UI. 

gwi. 

„-;i,-„. 

a;  |s? 

Amejf«nT«Jde.. 

.^r^*^.:: 

SE--- 

::5 

'•■ff 

fi,-«o'«i7 

23, Ml   «,6m!300 

do 

laslfia 

r4i,3r« 

76! 

1,964      USISCT 

1;S  S-S 

CkiuullanvenelH... 

^'eiican  .. 

35,  K» 

1A,N9 

B,300.T05'  1,3X1.4: 


l»,MI,gM|  4M,«MM,S74.43T 


£Wimn W  va/u>r  o/*  Mol  fi 


otat  frtight  poMing  both  American  and  <hnn 
Marit,  men.  and  Ontario,  fvr  the  tea/on  nj 


Coal: 

Anlhraelle 

MlettB.  M- 

Biding  «»ne           

1«7.H5 

464.  WG 

«59,839 

4>,  107.  «42 

11,787.  got 

IS.SM.tGO 
K1.440 
S1«,41T 
a>,9S1.710 
T4,709,n8 
18,»7,«» 

2u.ao 

81,«7V,I7» 


APPKKDIX   O  O — RKPORT  OF   USUT.  OOL.  DAVIS. 


3105 


The  value  of  grain,  other  than  wheat,  as  given  in  the  above  table,  ifl  computed  rd 
follows: 


Articles. 


Bushels. 


Rye 1,007.106 

OatH 9,214,838 

C«»ni 72,000 

Bariey 6,825,851 

Flax 15.476,856 


Total  value. 


8568,908.30 

8.817,839.88 

89,600.00 

2.972,914.97 

15.894.217.61 


Total •  82,095,646 


a. 71.  I  22,777,980.76 


o  Average. 


Rdativt  monetary  volufM  offrfight. 

Per  cent. 

Coal  (anthracite  and  bituminous) 7. 12 

C«real8  (wheat,  r>e,  oata,  com,  barley,  flax,  and  flour) 29.  71 

Iron  (iron  ore,  manufacture<l  and  pig  iron) 26. 80 

Copper 7. 43 

Lundx*r 5. 17 

All  other  pnxlucti* 23. 77 


Total 100.00 

Frright  charges  upon  freight  transported  through  both  American  arul  (.Yimidian  canaJs  at 
Sattlt  Ste,  MariCy  Mich,  and  Ontario,  for  the  season  of  19M, 


Artich»s. 


Coal net  tons.. 

Flour barrels. . 

Wheat bushels. . 

Orain,  other  than  wheat do 

Manufacture*!  In»n net  tons. . 

PI*  Iron do 

Salt iMurels.. 

Copper net  tons. . 

Iron  ore do 

Lumber M  feet  B.  M.. 

Building  nunw net  tons.. 

General  merchandl»M> do. . . . 


Quantity. 

Rate  per 
unit. 

6,967,688 

1 

•0.53 

7.098.880 

.12 

61,884,562 

.016 

82,095,646 

.016  , 

167.145 

2.00    ' 

26.122 

1.50 

454,882 

.15 

112,877 

1.43 

21,654,896 

.75 

1,006.192 

2.50 

21.800 

1.60 

660,889 

2.00 

Amount. 


Total 


•3,676, 

851. 

962, 

518. 

884. 

39. 

66, 

161, 

16.241, 

2,507, 

81, 

1.819. 


»i5.49 
205.60 
152.83 
530.84 
290.00 
1K3.00 
232.80 
414.11 
178.60 
960.00 
960.00 
67H.00 


26,727.735.17 


Cituunficatitm  of  American  and  Oinadittn  resselSf  showing  raluaUon,  and  thr  tonnage  and 
jxisscugern  carried  by  each  of  ihnn  through  both  the  American  and  Canadian  canals  at 
Sault  Ste.  Marie,  Michigan  and  Ontario,  during  season  of  190S. 


AMKRICAN  VES8ELB. 


Steamers 

Sailinc 

rnregisti'nHl 


Total 


Steamers 

Sailing 

Unn!in"t«n'«l 


ToUl 


Class. 


Sum-  I 
ber.    i 


Valuation. 


hs&      860.007.000 
288  8.245,800 


799        6H.252.H00 


Tonnage. 
Regiittered 


CANADIAN  VES8EL8. 


86  '      85,977.500 
10  I  407.000 


96  6.864,500 


696,395 

255,660 


1.152,254 


Freight  (net 
tons). 


Paswn- 
gers. 


26.889,685 

6,412.457 

11.378 


58.674 
11.070 


70.944 


1,706.021 

181,847 

28,214 


,i: 


1.911.062 


19.  .V* 


32,768.856!        19.  .VW 


3.'..  617 


85,617 


ma  1904 195 
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American  vewele  carried  94  per  cent  of  the  total  freight  and  35  per  i-ent  of  ttie  total 

paaeengere, 

Canadian  vesseki  imrried  6  per  cent  of  the  total  freight  and  66  per  r«nt  of  the  total 
pawengere. 

Unregistered  American  crafta  carried  11,373  net  tons  of  freight  in  232  pamages,  or 
an  average  of  49Mf  tons  per  passage. 

Unr^iBt«red  Canadian  crafts  carried  20,214  net  tonn  of  freight  in  121)  paHWgea,  or 
an  average  of  203jVifti  tons  per  passage. 

Of  the  18  596  passages  for  the  seaHon,  2,461  were  liy  U  veMBela  un.ler  100  Utxw 
register,  with  an  average  register  of  38  tons.  The  total  freight  earned  bv  such  cratt 
amounted  tg  2,083  net  tone. 

Clarification  of  reffuUred  vaieU  a*  In  length  and  bmm  over  all,  1899-190.1. 


Length. 

B««n. 

,«,. 

!««.  !  m. 

i«a. 

itos. 

■so 

M7 

1 

2S2 
303 

SS7 

""!!!'.r:;:::::::: 

Ka 

H7» 

m 

935 

8W«1.™. 

ftollliW  V. 

■m,^M. 

Aver- 

Nnm- 

i 

rlMl. 

OH. 

ber 

legto- 

s 

Aver- 

leSSth. 

Mail- 

Mnxl- 

p«u- 

S" 

age 
oirgo. 

li.se. 

Mge. 

-Vrf 

u 

18,596 

zi.m.«n 



1 

o  Exeloidve  of  iteuner  CUs  of  MaettmK,  bCBIo  W.I  teti. 
Ymrbi  change  in  dim  offraghtert  at  Vatf.d  from  their  miiximiiin  frright  eargoe*. 


.»..j,.„. 

l*iW, 

in 

i«s. '  MK.  j  vm.  \m.  1 1000. 1  hoi. 

1(02.  UkHl 

BoDtii  currlDK  between— 

iOOO«nd3.0OOnetWni. 

3.000  sni]  4,000  iifl  loiw 

■g|  'S 

■a      ■»      %  1     is '     'J3  '     30 

11          ■»         U         St  1       36  '       41 

ml     m 
iM      in 

"i  '• 

The  60  new  ^-eaeele  put  in comtnisrion  for  the  Lake Su]K>rior  tnulc uen'  lar^  gteam 
freightem,  ranging  from  200  to  4t8  feet  in  lengtli,  and  designed  fur  wouomiral  xpeed 
of  12  milea  per  hour  on  a  draft  of  19  to  21  feet. 
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M€unmum  cargo  record*. 


Clawi. 


Steaxnera  carryini;  over— 

2,000  net  toiw 

8,000  net  tonii 

4,000  net  tonii 

6,000  net  tons 

6,000  net  tons 

7,000  net  tons 

8,000  net  tons 

Sailing  vowels  carr>'ing  ovor— 

2,000  net  tons 

8,000  net  tons 

4,000  net  tons 

6,000  net  tons ;. . . , 

6,000  net  tons 

7,000  net  tons 

8,000  net  tons 

Total 


Number. 


71 
186 
24 
87 
42 
62 
18 

18 

26 

12 

4 

21 

2 

6 


464 


Maximum  tonnage 
for  one  trip  each. 

Aggregate.  •  Average. 


178,706 
470,686 
111,646 
218,666 
281,486 
897,787 
108,846 

40,481 
87.481 
64.494 
21,000 
188,766 
14,821 
60,607 


2.166,638 


Net  ton*. 
2.617 
3.460 
4,648 
6,773 
6.702 
7,649 
8,384 


2,249 
3,866 
4.641 
6,476 
6.870 
7.410 
8,436 


The  above  table  shows  that  464  different  vessels  in  a  single  trip  of  each  carried  a 
total  of  2,105,538  net  tons. 

Individual  maximum  rfcord*  madt  by  retmels  during  the  teaaon. 


Name  of  vessel. 

Maximum. 

Amount 

Owners. 

Hteamer  Wm.  Edenbom 

Barre  Manila 

Single  cargo,  net  tons . . 
do 

8,914 

8,671 

164,768 

46,380 

PlttRburg  Steamship  Co. 
Do. 

Hteamer  John  W.  Gates 

Hteamer  Buffalo 

Total  cargoes,  net  tons . 
Miles  run 

Do. 
New  York  Central  and  Hudson 

Hteamer  Bransfoni 

lAA.  848.978 

River  R.  R.  Co. 
Hawffood  Transportation  Co..  of 

1 

Cleveland,  Ohio. 

The  maximum  traffic  for  a  single  day  was  on  Angost  31,  when  295,782  freight  tons 
pa8se<i  through  the  canals  on  151  veseels,  having  an  aggregate  registered  tonnage  of 
211,426  tons. 

The  minimum  traffic  was  on  April  2,  when  2  vessels  registering  00  tons  {>aHse<l 
through  the  canals  carrying  no  freight    There  were  no  lockages  on  April  3  and  7. 


Delays, 

The  American  canal  records  show  that  veesels  necessarily  spent  19,970  hours  and 
<!i2  niinutes  in  («nal  or  an  average  of  1  hour  24  minutes  and  8  seconds,  which  includes 
time  waiting  for  lockage  and  passage  through  locks  and  canal,  the  latter  being  IJ 
mik^x  long. 

Other  cVelayH  at  canal,  which  included  taking  on  supplies,  waiting  for  daylight  or 
favorable  weather,  amounted  to  13,588  hours  and  47  mmutes. 

Other  (lelays  to  boats  due  to  operating  railway  swing  bridge  amounted  to  2 
minutes. 

Trains  were  delayed  2  hours  and  55  minutes  by  passing  boats,  temporarily  prevent- 
ing the  closing  of  bridge. 

General  mmmnry — Fbr  American  and  Cartadian  canaU  together. 

Total mile-tons..  28,974,660,408 

Total  freight  carried tons..  34,674,437 

Total  valuation  placed  on  freight  <tirrie<l $349, 405, 014 

Average  >'alue  |H»r  ton  of  freight  i^arried $10. 08 

Total  amount  paid  for  freight  transportation $26, 727, 7:V>.  17 

Average  distance  freight  was  (-arried miles. .  835. 6 

OcMit  per  mile  per  ton mills..  .92 
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Average  coet  per  ton  for  freight  transportation 10.  77 

Total  number  of  registered  vesnels  using  canals 895 

Total  number  of  passages  by  unregistered  crafts  carryinj;  freight 361 

Time  American  canal  was  operated days. .  249 

Time  Canadian  c^nal  was  operated do 266 

Total  valuation  placed  on  roistered  vessels |74,  tW7, 300 

Total  number  of  passengers  transported 55, 175 

Freight  carried  by — 

Registered  vessels tons. .  34, 636, 850 

Unregistered  vessels do 37, 587 

American  vessels Iht  cent. .  94 

Canadian  vessels do 6 

Passengers  carried  by — 

American  vessels do 35 

Canadian  vessels <lo. ...  66 


The  American  canal  post-office  delivered  146,775  pieces  of  mail  during  the  season, 
consisting  of  128,996  letters,  6,736  postals,  11,204  newspapers,  and  839  parcels;  also 
returned  727  pieces  to  the  city  post-office  after  being  held  thirty  days  uncallcnl  for,  an<l 
forwarded  4,846piece8  to  new  addresses.  As  compared  with  last  year,  this  shows  a 
decrease  of  15,909  pieces  of  mail.  The  carrying,  distributing  and  delivering  of  marine 
mail  was  done  by  the  office  employees  in  addition  to  their  regular  duties  of  receiving 
masters'  reports  and  keeping  the  traffic  records. 

Comparative  trajffic — Years  190S  and  190S, 

Lake  commerce  through  both  the  American  and  Canadian  canals  at  Sault  St«*. 
Marie,  Michigan  and  Ontario  for  the  seasons  of  1902  and  1908: 


Itenu. 


Vemel  pawagefi: 
Steamers... 


Salliiu: 

UiiregiBtered 


..No., 
.do.... 
.do.... 


Total do 

Lockages do 

Tonnage: 

Registered net 

Freight net  tons. . 

Patvengers No . . 

Goal: 

Hard net  tons.. 

Soft do... 

Flour bHrrcln.. 

Wheat bushels. . 

Grain,  other  than  wheat, 

bushels 

Manufactured  and  pig  iron, 

net  tons , 

Salt barrels.. 

Gopper net  tons. . 

Iron  ore do 

Lumber M.  feet  B.  M . . 

Silver  ore net  tons. . 

Building  stone do. . . , 

General  merchandise. do 


Traffic  for  19(B. 


United    icunadlan 
States    *^naa»*" 

canal.       <^°*^- 


10,188 

8,272 

838 


14,248 


8,895 

29,172.252 
23,156 

1,068,995 

4,918,176 

4,319,821 

29,181,901 


8,889 
297 
167 


Total  traffic  for—        Gain,  19iW. 


L(im.  19(«. 


Season 
1908. 


4,853 


14,027 
8.569 
1.000 


Season 
1902. 


Amount. 


18,596 


3,247         11,642        12,816 

4, 737, 580  27, 736, 444  31. 965, 582 
5, 502, 185  84, 674. 437  35. 961 .  146 


17,069 
4.868 
1,2221 


22.659 


Per  ! 
cent. 


Amount. 


Pit 
cent. 


:t.W2 

799! 
222 


4,003 


82,019 

116,070 

870,452 

2,778,559 

82,202,651 


1.201 

1.219,138' 
1.286.709. 
4,2U2 


55,175        69,377 

l,149,00f>!  309,948  839,0671  271 
5,788.628  4,602,580'  1,286,098!  '29 
7,098,880  8,910,240. ' 1.KI6.«<10 


61,884.562,76,780,965 


15,846.418 


18 
18 
18 


IS 


13 
4 
7 


•20 
*20 


25,990,282  6,105,414  32,095.64627,740.822  4,854,824         IH 

121,658        71,609       193.267       198,152 4.8K5' 

818,491       141,391       4.S4.882      443,806!        11.57i;  :i i 

95.860        17,018.      112.877       120.612 7.785!  6 

18,978.425  2,676.47321.654,89824.277.555 2,622,657  11 

957.8501        45.842   1.003.192   1.091,471 88.279=  8 

1 1, 1  1(0 

21,800| I        21,300         38,919; 1 17.619  4.=> 

429.121;      230,718       659.  S39       74<MOO I K),26i:  11 


APPENDIX   O  O Rin>ORT   OF   LIEUT.   COL.  DATIB. 


l_ 

'ii&i/M  »l»,«l.t6T 
4.ai,4a  —  •—  "" 
7.M<i,aza 

ll.3U,3n 

i4i«>,Me        

IS,139.M1  I    IW.lU.liQ 

2s.Ma.07a 

&\SAI.I4fi 
M,ST4,43T 


IA,U«.«T 


2!IX.IMI.^U 
I     2CT,041,(IM 


-.n,««.7a7 


FivUhl 

SO-i 

.l-i 

l' 

Ml.S 

B:K.S 

.W 

W,Sfi7,M 
I1,»I7,3(I 
»,Z».I(I 

39, 017.  M 
tl,l».» 
W,NUt.H 


1,. '197,  WO 

2JI»iM0 
2,106.700 
2,1  in.  TOO 

V,  037. 000 

jtlOAliMU 

«IW«OI> 

s.sw.tm 


r  rninjiporfii/i(in  to  ami  /rom  /^te  Apmor. 


Ciml 

I'Hl. 

.1.1... 

::::::::::*::":■ 

ll»IT.-l. 

S'liwiw  *«;.:::: 

:::::;:;::.'r!: 

IMM). 

m. 

,««.       !«.    1  >«- 

»0.*1 

fn«t 

10.41  1  10.40     to. 

£t.  :&   : 

IB, 

Dsi     .m    . 

»S 

W 

S|  ':S   ': 

75 

»» 

».«0|  J.00     a. 

IIWl. 
10. 2S 

WW. 

iwo.  1 

WOl. 

-I 

WB. 

10.  U 

..441 

lom 

r..| 

tO.,->3 

■» 

■1 

W 

■i.'U, 

■J.O) 

8110      BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,   U.  8.   ABMT. 

Values  of  totcU  freight  carried^  by  class  of  commodilieSj  since  1881. 


Items. 


1887. 


Coal,  hard  and  soft $4,735,454 

Flour 7,863,676 

Wheat 22,634,590 

Grain  other  than  wheat 759,653 

Manufactured  i  n)n ;    3, 035, 750 

Pigiron i       241,468 

Salt ■       204.908 

Copper 6,977,200 

Iron  ore 8, 741, 995 

Lumber ,    2, 974, 068 

Silver  ore  and  bullion '         53, 826 

Building  stone 134, 010 

Unclawified  freight '20, 675, 160 


Total 79,031,757 


f7,367,W4 

10,953,625 

18,224,424 

1,981,862 

2,442,950 

252.348 

210,483 

5,792,000 

8.996,808 

4,326,696 

520,579 

335.410 

20,751,240 


1889. 


$5, 702, 190 

11.143,535 

15.907,217 

2.090,580 

1,577,250 

442,272 

168,250 

6,691,200 

14,335,492 

5,679,9?2 

914.589 

835,380 

18,744.600 


1890. 


1891. 


I 


S7, 619, 238 

16, 195, 520 

15,893.022 

2,008,496 

4,680,750 

386,104 

179,431 

8. 745. 800 

16,711,688 

6.614.722 

527,807 

479, 730 

22,277,640 


88.776,362 

18.900,715 

38.040.239 

1,011,462 

2,12K,000 

462,077 

234.528 

13.838,000 

12,460,744 

6,593,490 

266.211 

440.800 

25, 02ft,  5K) 


1892. 


110,1(^1.931 

21,6?2,MO 

80.746,085 

983. 346 

2,9(«<.6U0 

709, 716 

275. 740 

12, 9:^.600 

17,153,962 

9.231,192 

29(>.  815 

396,980 

27.548,760 


82. 156, 019     83, 7:)2. 527  ,102, 214, 948   128, 178, 208     135. 117. 267 


ItemH. 


18«»3. 


1894. 


Coal,  hard  and  soft tlO.  528, 4'20 

Flour 29,6S2,696 

Wheat 32.611,289 

Grain  other  than  wheat 1 ,  346, 993 

Manufactured  Iron 2, 852, 300 

Pigiron 650,902 

Salt 228,730 

Copper 17, 506, 000 

Iron  ore 14,060,946 

Lumber 10, 593, 810 

Silver  ore  and  bullion ,       379, 861 

Building  su>ne I       194. 260 

UnclasHified  freight 24. 910, 800 


$8,191,917 
33,621,649 
22,316,469 

772,504 
1,805,350 

831,452 

237,461 

19,914,600 

17,027,078 

11,564,608 

46, 144 

214. 170 
27.071,100 


Total 


.1145.436,957    143.114,502 


1895. 


$6,993, 

33,383, 

30,041. 

4,164, 

8,688. 

846, 

202, 

21.490, 

22,382. 

8.888, 

11. 

238. 

27,798, 


351 
632 
863 
347 
150 
788 
439 
400 
319 
400 
200 
760 
480 


189(1. 


$8,452,073 

34,199.003 

47,442.347 

10,704,748 

4,696.200 

877.298 

178, 13«) 

23.874.400  | 

25,705.062  ! 

8. 562. 32.'> 

26,880 

177.310 

31, 251,0(50 


1897. 


189H. 


S:J.  456. 824 

40, 145. 144 

48.(>M.143 

11,449,256 

6,092,400 

176. 437 

214.086 

24,4('^.800 

31.901,145 

1(1.  M7:>,  762 

560 

62, 41H) 

34,742,880 


$10,3:M,461 
3;{,UrM'».683 
4y,h71.9ir7 
13,039.192 
10, 709, 350 
476, / /5 
22(>,  170 
29,814.240 
35,12U.8W» 
12.9S4..'»:rj 

4.i,766 
37,:J88.7(i0 


159.675,129   195.146.H42   218,235,927     2;«.069.740 


Items. 


Coal,  hard  and  soft 

Flour , 

Wheat 

Grain  other  than  wheat . 

Manufactured  iron 

Pigiron 

Salt 

Copper  

Iron  ore , 

Lumber 

Silver  ore  and  bullion  . . 

Building  stone , 

Uoclassifled  freight 


Total 


1899. 

1900. 

$12,854,278 

$14,620,840 

25,610,929 

27,042.762 

43,798,001 

28,342,511 

17.700,552 

14,071.963 

19.111,000 

11.561,000 

457,762 

X51.313 

237,252 

828.895 

38,428,800 

39.319,800 

62,116,016 

61,663.380 

17,616.969 

15,009.241 

60.875 

18.750 

468,75(5 

586,824 

52,873.560 

64,139,700 

281,364,750 

267,041,969 

1W)1. 


$15,492. 
24,811, 
36,440, 
22,779, 
17,609. 
4H5, 
382, 
26,227. 
68.794. 
16,617, 


226 

637  i 

719 

703 

800 

520 

830 

866 

509 

922 


659,008 
69,766,125 


1902. 


$16,570,398  i 
31,1X5.810 
55.246.295 
26,521.55(5 
20.323.:{80 
277.925 
2HH,  149  I 
22.91(5.280  ! 
75.260.420  ' 
17.73(5,404 
125 
467,028 
92.512,500  I 


19a{. 


r24,898.107 
31,920.210 
49,107,«>42 
•22.787.W9 
IH.  386. 960 
522. 440 
318,417 
25,961.710 
74.709.398 
18,067.45(5 

255,*6ai 

82,479,875 


289, 906, 865       358, 306, 300         349. 405. 01 4 

;  i 


Values  of  freight  carried  ^  jrer  unit  of  each  ckuw^  since  J  887. 


Items. 


1887.      1888.    ,  1889. 


Goal: 

Anthracite ton.. 

Bituminous do. . , 

Flour barrel.. 

Wheat bushel., 

Grain  other  than  wheat do. . . 

Manufactured  inm ton. . 

Pig  iron do. . , 

Salt barrel. 

Copper ton., 

Iron  ore do . . 

Lumber M  tvHH.  M. 

Silver  ore ton . , 

Building  stone do. . , 

General  merchandise do. . , 


}$8.60 
6.00 

.  9w 

.98 

60.00 

17.00 

1.00 

200.00 

3.50 

18.00 

153.79 

10.00 

60.00 


$8.50     $3.50 


6.00 
.98 
.96 

6o!oo 

17.00 

1.00 

200.00 

3.50 

18.  a) 

153.79 

10.00 

60.00 


6.00 
I  .98 
I      .98 

50.00 

,  17.00 

'     1.00 

200.00 

3.50 

1H.00 
153.79 

10.00 
,  60.00 


1890.      1891.      1892.    '  1893.    ;  1894.    '  18»5 


$3.50 

$3.50 

$3.50 

5.00 

5.00 

4.00 

.98 

.   .98 

.75 

.98 

.98 

.56 

60.00 

50.00 
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St.  yia.Ty»  FaIIb  Can*!,  Miohiftan,  StkUi  lock,  1856  to  1887. 
Kt.  Marye  FbIIb  Cankl,  Michigan,  Weitiel  lock,  ■ini.-«  September  1, 
St.  MarTS  Falln  Oanal,  Mirhigan,  P<ie  lock,  since  August  3,  ISM. 
Banlt  Sto.  Marie  Canal,  Ontario,  Canadian  lock,  si       "     -      •      - 


Thebll  in  St.  Maryo  RapidH  varieM  from  1H)  ti>  20)  feet  in  a  illRtani-e  <>r  Ilm-e 
(ouithB  o(  a  mile. 

The  fiivt  lock  wa8  built  on  the  Canadian  side  of  the  river  by  the  Hadaon  Bay  Fur 
Company  in  1798.  It  was  38  feet  long,  8  feet  9  incboa  wide,  witli  a  lift  of  D  feet.  A 
towpath  wat  made  along  the  Bhore  (or  oxen  to  pull  the  batteaoi  and  canoee  throuf^b 
th«  upper  part  of  the  ra[ddB.  This  lock,  esceptInK  its  timber  floor  and  miter  hiIIb,  was 
deatniyeil  in  1814  by  United  Statee  tnmpe  from  Hacktnac  Island  under  comiiiaud  of 
Major  llolmefi. 

Th«  flrrt  8hip  canal,  known  as  the  State  Canal,  waa  built  on  the  American  niile  of 
the  river  in  1863  to  1856,  some  750,000  airrea  of  land  in  Michigan  havinft  l>e<>ii  iiranteil 
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by  the  United  States  Congress  for  the  construction  thereof.  The  canal  was  1 1^^  iniles 
long,  64  feet  wide  at  bottom,  100  feet  wide  at  water  surface,  and  13  feet  deep.  There 
were  two  tandem  locks  of  masonry,  each  350  by  70  feet,  having  11}  feet  on  the 
miter  sills  and  a  lift  of  about  9  feet  each.  Charles  T.  Harvey  was  superintendent  of 
construction,  and  the  St.  Marvs  Falls  Ship  Canal  Company  was  the  contractor.  The 
locks  were  destroyed  in  1888  by  excavations  for  the  present  Poe  lock. 

The  Weitzel  lock,  515  feet  long,  80  feet  wide  in  chamber,  narrowing  to  60  feet  at 
the  gates,  was  built  by  the  United  States  in  the  years  1870  to  1881.  The  depth  of 
water  on  the  miter  sills  is  17  feet  when  the  upper  pool  is  601.9  feet  and  the  lower 
pool  584.4  feet  above  mean  tide  at  New  York.  At  the  same  time  the  depth  of  the 
canal  was  increased  to  16  feet,  the  mean  width  to  160  feet;  and  the  stone  slope  walls 
were  replaced  with  timl)er  piers  having  a  vertical  face.  Gen.  Godfrey  Weitzel  was 
the  en^meer  officer  in  charge  of  the  district  from  1872  to  1882,  and  Alfred  Noble  was 
the  assistant  engineer  in  local  charge  from  1870  to  1882.  Boyle  and  Roach  were  the 
principal  contractors. 

The  Canadian  canal,  Ij  miles  long,  150  feet  wide  and  22  feet  deep,  with  lock  900 
feet  long,  60  feet  wide,  having  22  feet  on  the  miter  sills,  was  built  on  the  north  side 
of  the  nver  between  the  years  1888  and  1895.  Hon.  Collingwood  Schreiber  was  <'hief 
engineer  of  Dominion  canals,  etc.,  and  W.  (J.  McNeill  Thompson  was  the  Gov- 
ernment engineer  in  local  charge  of  construction  work.  Ryan  &  Haney  were  the 
contractors. 

The  Poe  lock,  800  feet  long,  100  feet  wide,  and  having  22  feet  of  water  on  the  sills, 
was  built  by  the  Unite<l  States  in  the  years  1887  to  1896.  Gen.  Orlando  M.  Poe 
was  the  engineer  officer  in  charge  of  the  district  from  1884  to  1895,  and  E.  S.  Wheeler 
the  assistant  engineer  in  local  charge  of  construction  work  from  1882  to  1897.  Hughes 
Brothers  &  Bangs  were  the  principal  contractors. 

The  American  Canal  since  1892  nas  l)een  deepened  to  25  feet,  and  its  entrance  piers 
have  been  extended  so  that  its  total  length  at  the  falls  is  now  1}  miles.  Its  width 
is  variable,  being  500  feet  at  the  upper  entrance,  108  feet  at  the  canal  gate,  270  feet 
at  the  basin  above  locks,  and  1,000  feet  at  the  lower  entrance.  Dunbar  &  Sulli>'an 
and  James  B.  Donnelly  were  the  principal  contractors. 

The  canal  also  practically  includes  that  part  of  the  channel  through  St.  Marys 
River  which  has  been  graduallv  improved  through  shoals  of  sand,  clay,  bowlders, 
sandstone,  and  limestone  rock  for  a  distance  of  34  miles,  so  that  for  a  least  width  of 
300  feet  there  is  a  safe  navigable  depth  of  about  19  fe<'t  at  present  stage  of  water. 
Col.  G.  J.  Lydecker  was  the  engineer  officer  in  charge  of  the  district  from  1896  to 
1902,  and  Maj.  W.  H.  Bixby  from  1902  to  1904.  John  Hickler  &  Sons,  C.  F.  &  H.  T. 
Dunbar,  and  Carkin,  Stickney  &  Cram  were  the  principal  wjntractors. 

The  approximate  cost  in  round  numbers  of  the  several  improvements  is  as  follows: 

Locks  and  canal  of  1855 $1,000,000 

Weitzel  lock 1,000,000 

Poe  lock 3,000,000 

Widening  and  deepening  canal 3, 000, 000 

Improving  channel  through  river 3, 000, 000 

Ouiadian  lock,  canal,  and  approaches 4, 000, 000 

Hydraulic  power  is  used  for  operating  the  American  locks,  a  pressure  of  1 15  pounds 
per  souare  inch  being  used  for  the  VVeitzel  lock  machinery  and  a  pressure  of  380 
pounos  for  the  Poe  lock  machinery.  Electricity  generated  by  water  power  is  iwed 
for  operating  the  Canadian  lock. 

The  Poe  lock  can  be  filled  or  emptied  in  about  seven  minutes,  and  an  up-lockase 
of  a  boat  350  feet  long  has  been  maae  in  as  short  an  inter\'al  as  eleven  minutes.  The 
gates  can  be  opened  or  closed  in  two  and  one-fourth  minutes,  although  tliree  to  five 
minutes  are  usuallv  taken.  The  Weitzel  lock  can  be  oi)erated  in  about  the  same 
time  as  the  Poe  lock.    The  Canadian  lock  can  be  operated  in  alx>ut  nine  minutes. 


REPORT  OP  MR.  JOSSPH    RIPLEY,  ASSiarrA>rr   ENGINEER. 

United  States  Engineer  Office, 
Sault  Sle.  Marie f  Mich.,  Juiij  /,  1904, 

Colonel:  I  have  the  honor  to  submit  the  following  report  relative  to  oi>erating  and 
care  of  St.  Marys  Falls  Canal,  Michigan,  for  the  fiscal  year  ending  June  30,  19(>4: 


APPENDIX   O  O— BEPORT   OK   LIKUT.  COL.  DAVIS.  3115 

ORGANIZATION. 

The  re^Ur  force  of  93  peraons,  viz,  1  general  superintendent,  1  superintendent,  4 
clerks,  1  chief  engineman,  3  assistant  superintendents,  1  overseer,  6  lockmasterB,  6 
enginemen,  7  watchmen,  1  storekeeper,  2  recorders,  3  messengers,  9  first-grade  lock- 
men,  9  second-grafle  lockmen,  15  third-grade  lockinen,  and  24  linemen  were  severally 
employed  from  nine  to  twelve  months  in  locking  boats,  office  work,  and  care  of 
property. 

Tnere  were  15  laborers  employe<l  six  montlis  in  repairing  piers,  grading,  and  care 
of  grounds. 

Carpenters,  a  painter,  stonecutter,  and  calker  were  occasionally  employeii. 

RKPAIRS. 

The  ordinan*  maintenance  and  fitting-out  repairs  included  the  fixing  or  renewal 
of  all  damagtHi,  worn-out,  or  broken  parts  of  the  operating  machinery,  the  painting 
of  gates,  the  refilling  of  piers,  and  the  replacing  of  broken  masonry  with  concrete. 

The  reftairs  s[>ecially  ma<le  on  the  Poe  lock  were  as  follows:  After  laying  up  the 
lock  for  the  winter  season  the  regular  operating  force  was  employed  removing  oil 
from  the  pressure  pipes,  taking  apart  hydraulic  force  pumps,  turbines,  and  capstans, 
cleaning,  repacking  same,  and  testing  of  all  the  machinery. 

Under  emergency  contract  date<l  August  26, 1903,  the  Vulcan  Iron  Works,  Chicago, 
111.,  furnisluHi  and  <lelivered  10  valve  engines  for  the  Poe  lock  culverts.  The  shoiv 
work  and  tests  were  inspected  by  Chief  Engineman  E.  Green  at  the  comixany's  works 
in  Chicago,  and  after  delivery  in  December  the  engines  were  put  on  st^ows  and 
lowered  to  place  on  floor  as  the  lock  was  pumped  out. 

The  old  valve  engines  and  their  timber  beds  were  removed  from  the  culverts, 
recess^'s  cut  in  the  concrete  and  timber  bulkheads,  and  the  10  new  12-inch  valve 
engines  installtHl.  This  work  necessitated  turning  of  the  valves  end  for  end,  riveting 
loose  plates  on  same,  rel)oring  brasses  in  lugs,  making  new  rod  pins,  reriveting 
brackets,  ami  the  l)olting  of  timber  buffers  on  culvert  walls. 

From  the  three  acTumulators  in  the  power  house  75  tons  of  iron  weights  were 
remov<'<l  in  order  to  re<luce  the  working  pressure  200  |K>unds,  the  operation  of  the 
new  12-in<rh  valve  engines  requiring  only  half  the  pressure  used  for  the  old  8-inch 
ones. 

The  pressure  pipes  loading  to  new  \'alve  engines  were  fitted  and  those  to  reversing 
cylinders  n^armnged  to  pennit  of  easier  access  in  case  of  accident.  A  plank  conduit 
4  bv  4  feet  and  600  fe<*t  long  was  built  around  pressure  pipes  along  south  side  of  Poe 
l<K*ic,  and  the  excvm  excavation  from  the  trench  was  used  for  grading  and  filling 
piers. 

The  iron  gratings  over  the  culvert  wells  were  remodeled  to  fit  about  the  new  valve 
engines,  and  those  over  the  emptving  well  were  lowered  8  inches,  so  that  the  inter- 
mediate gates  will  swin^  clear  of  loose  rope  fenders. 

The  cle;ining  and  painting  interiors  oi  lower,  intermediate,  and  upper  lock  gates 
was  thonnighly  done.  The  interior  of  upper  gates  had  not  been  painted  for  ei^ht 
years.  Eight  manholes  were  put  in  those  gates  to  permit  easy  access  and  to  provKle 
ventilation  for  the  painters. 

Repairs  to  Un'k  fl<M>r  were  made  by  cutting  and  threading  60  broken  rods  in  filling 
culverts  for  turn-buckles. 

The  bn>ken  stone  in  coping  and  hollow  quoins  of  lock  walls  were  repaire<l  with 
concrete,  and  new  oak  fenders  were  made  to  replace  worn-out  ones  on  face  of  hn'k 
walls  at  gate  recesses. 

The  nisted  sheets  of  iron  roofing  on  power  house  and  office  building  were  replacHHi 
with  zinc  ones. 

The  Weitzel  lock  repairs  included  the  placing  of  center  cable  sheaves  on  u[>per 
breast  wall,  the  overhauling  and  packing  of  wall  and  valve  engines,  turbines,  accu- 
mulator, and  hydraulic  force  pumps,  adju^insand  fastening  gate  cables;  the  painting 
of  gates,  snubbing  posts  and  electric-light  poles;  and  repairing  broken  masonry  witli 
concrete. 

Re|iairs  to  south  leaf  of  lower  lock  sate  consisted  in  removing  miter  post  and 
replacing  all  broken  bolts  in  fprders  ana  fender  straps,  erecting  shed  on  lock  tioor 
for  shelter  of  carpenters,  framing  new  miter  post  out  of  three  pieces  of  oak,  strapping 
it  in  place,  a<ljusting  tniss  rods,  and  replacing  sheathing  on  gate. 

The  platforms  on  lock  floor  of  Weitzel  lock  were  cut  down  3  inches  to  increai<e 
draft  of  water,  but  still  leaving  them  3  inches  above  lower  miter  sill. 

The  repairs  to  canal  piers  consisted  in  rebuilding  200  feet  of  superstructun>  to 
south  pier  lx>low  Weitzel  lock,  and  the  raisiiig  and  repairing  cement  sidewalk  adja- 
cent thereto. 
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A  derrick  boat  was  employed  from  Hickler  Brothers  September  18  and  19,  1903, 
for  16|  hours,  at  $5.50  per  hour,  in  picking  up  10  cubic  yards  of  rock,  the  \nei*ea 
having  been  dragged  by  towUnes  into  a  pile  at  tne  railway  swing  bridge  so  that  pass- 
ing b<mt8  were  striking  on  them. 

ACCI  DENTS. 

There  was  no  loss  of  life  from  accidents  during  the  year;  and  the  onl3r  personal 
injury  sustained  was  when  Lineman  Chapiesky  had  his  hand  crushed  while  placing 
cable  on  snubbing  post. 

There  were  29  mmor  accidents  resulting  in  damage  to  property,  such  as  breaking 
23  pieces  of  timber  in  canal  piers,  13  pieces  of  coping  from  lock  walls,  3  pieces  of  hand 
rail  and  gate  decking,  guard  plate  over  cable  sheaves;  and  in  pulling  out  4  snubbing 
p()8t8  along  canal  piers;  shoving  top  timbers  back  and  breaking  2  stones  in  concrete 
walk. 

DELAYS. 

Poe  lock, — Navigation  through  the  Poe  lock  was  delayed  during  the  year  35 
hours  and  43  minutes,  as  follows:  1  hour  40  minutes  due  to  removing  rope  fenders 
lodged  against  miter  sills  of  gates;  25  minutes  waiting  for  tug  to  assist  schooner  out 
of  lock;  28  hours  pumping  out  lock  to  repack  valve  engines  preparatory  to  substitu- 
ting oil  for  water  m  pressure  pipes;  38  minutes  grounding  of  steamer  on  fender  on 
lock  floor;  20  minutes  due  to  oreaking  of  towline;  2  hours  15  minutes  repairing 
broken  cable  on  southwest  gate;  1  hour  40  minutes  to  jamming  of  boats  in  lock;  and 
45  minutes  putting  in  new  valve  in  north  intermediate  gate  engine. 

Weitzel  lack. — The  delays  in  this  lock  amounted  to  1  hour  and  35  minutes^  as  fol- 
lows: 1  hour  repairing  broken  cable  bolt,  and  35  minutes  to  jamming  of  boats  m  lock. 

REPORTS. 

Of  the  special  reports  the  most  important  submitted  was  that  pertaining  to  statistics 
of  commerce  passing  the  American  and  Canadian  canals  at  Sault  Ste.  Marie,  Mich., 
and  Ontario,  during  the  calendar  year  1903. 

Others  related  to  modification  of  permits  to  water-power  companies  as  to  ofiera- 
tions  in  the  rapids,  fire  protection  of  United  States  property  at  canal,  data  pertain- 
ing to  Detroit  River  commerce,  classification  and  duties  of  employees,  semicentennial 
celebration  of  the  completion  of  the  State  Canal,  and  construction  features  and  cost 
of  locks. 


PERMITS. 


Under  date  of  July  30, 1903,  the  Secretary  of  War  modified  permit  issued  to  Edison 
Sault  P^lectric  Company  March  10,  1903,  in  certain  particulars  as  to  operations  in  the 
rapids. 

Under  permit  from  the  Secretary  of  War  dated  August  7,  1903,  the  city  of  Sault 
Ste.  Marie  moved  the  waterworks  boiler  across  canal  grounds  and  pier  July  27  and  28. 


StatiMical  report  of  lake  commerce  through  canals  at  Sault  Ste.  Marie,  Mich.y  and  Ontario, 

for  the  fiscal  year  endiiifj  .hme  SO,  1904. 


Items. 


I 


VesM'l  paMsagos number. . 

Loc  kagen do — 

ReRiMtered  tonnage net  tons. . 

FreiKht  tonnage do 

Ptt&Hengcrs number. . 

Coal: 

Hard net  tons.. 

Soft do 

Flour barrels. . 

Wheat bu-shelH. . 

Grain  other  than  wheat do 

Manufactured  and  pig  inm net  tons.. 

Salt barrels. . 

Copper net  tons. . 

Iron  ore do.... 

Lumber Mfe<'tfi.M.. 

Silver  ore net  tons. . 

Building  stone do 

General  merchandise do. . . . 


United  Statc*s 
canal. 


11,232 

6,688 

17,069,950 

21,889,058 

21,426 

938,722 

3,603.789 

8,423.778 

28,859,524 

25,296,818 

118.783 

278,885 

79,143 

13,607,405 

868,041 

235 

22,460 

889,828 


Canadian 
canal. 


8,497 

2,683 

3,710,014 

4.429,601 

22,480 

122,361 

7&t,012 

1,986.351 

27,851,697 

5,212,805 

66,804 

115,641 

18.071 

1,998,068 

89,801 

172 


208,044 


Note.— The  United  States  canal  was  open  to  navigation  225  days  during  the  MM>al  year, 
dian  canal  was  open  to  DATigation  228  days  during  the  fiscal  year. 


Total. 


14.729 

9,8n 

20.709,964 

26,81A,66» 

48,906 

1,061.  OSS 

4.367,751 

5,410,129 

51,711,221 

30,608.618 

180.067 

891,526 

92,214 

15,600.478 

907.  M2 

407 

22.400 

597.867 


The  Cana- 
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Cynnparalire  ttatemeni  of  commerce  through  SL  Mary9  Falls  Canai,  Michigati^  for  the  fiscal 

years  1903  and  1904* 


Vemel  piwigeii number.. 

Locka^eii do — 

Tonnage: 

Refristered net  tons . . 

Freight do 

pAMengers number.. 

Coal net  tons. . 

Ploar barrels.. 

Wheat bushels. . 

Grain,  other  than  wheat do. . . . 

Manufactured  and  pig  iron net  tons.. 

Salt barrols.. 

Ooppet net  tons. . 

I  ron  ore do. . . . 

Lumber M  feet  B.  M.. 

Silver  ore net  tons. . 

Building  stone do. . . . 

General  merchandiite do. . . . 


Fiscal  year— 


1908. 


16,616 
9,140 

26,567,413 

81.828,865 

21,986 

5.178,801 

5.860.108 

41.855,156 

24,472.887 

142,458 

277,676 

101,221 

21,588,881 

1,019.662 

1 

22,803 

475.464 


1904. 


11,282 
6,688 

17,069,960 

21,889,068 

21,426 

4,642,461 

8,428,778 

28,850,624 

26,296,818 

118,783 

278,885 

79.143 

13,607,406 

868.041 

285 

22,460 

889.823 


828.976 


1.209 


234 
157 


Decreaw. 


5.8>« 
2,452 

9.497,468 

9.739.307 

640 

630,810 

1.945,826 

17,495.631 


2H,675 


22.078 

7.976.426 

151.611 


H5.6I1 


Summary  of  traffic  through  St.  Marys  FaUs  CJanalf  Michigan^  for  the  fiscal  year  ending 

June  SO,  1904' 

Number  of  vesBels  through  Weiteel  lock 4, 170 

Number  of  veeeela  through  Poe  lock 7, 062 

Number  of  lockages  through  Weitzel  lock 2,  737 

Number  of  lockages  through  Poe  lock 3, 951 

ToUl  registeriHi  tonnage 17,059,950 

Total  freight  tonnage 21,889,a58 

Total  time  spent  in  making  lockages '. 3, 220  hrs.  16  min. 

Avera^re  time  spent  in  making  a  lockage 28  min.  54  sec. 

Total  time  spent  by  vessels  in  passing  locks 5, 325  hrs.  38  min. 

Average  time  S|)ent  bv  vessels  \n  {>asHing  locks 28  min.  27  sec. 

Cos t  pt»  r  I  «x'  k  age ' $  1 3 .  89 

Cost  |H'r  {tassage $8. 27 

CoHt  iK»r  registortnl  ton mills. .  5. 45 

Cost  |K'r  freight  ton do 4.  25 

The  Wvitzel  lock  was  open  to  navigation  198  days,  from  July  1  to  November  25, 
UXX't,  and  from  May  12  to  June  30,  1904. 

The  time  for  the  Poe  loi'k  was  225  days,  from  July  1  to  December  15,  1903,  and 
fn^iii  May  5  to  June  30,  1904. 

0>m[mre<l  with  the  previous  fiscal  year,  the  commerce  through  St.  Marys  Falls 
Canal,  .Michigan,  shows  a  decrease  in  the  following  items:  Pasmges,  32  per  cent; 
loi?kage»«,  27  per  cent;  registered  tonnage.  36  per  cent;  freight  tonnage,  31  per  cent; 
passengi^rH,  2  pjer  cent;  coal,  12  percent;  flour,  36  percent;  wheat,  42  percent:  manu- 
tactunnl  and  pig  in)n,  20  i)er  cent;  copper,  22  per  cent;  iron  ore,  37  percent;  ]uml>er, 
15  {)er  cent,  ancl  general  merchandise,  18  per  cent  An  increase  of  3  per  cent  is 
shown  in  the  item  of  grain,  other  than  whc^t 

In  comparing  the  total  traffic  through  tlie  American  and  Canadian  canals  at  Sault 
Ste.  Marie,  Michigan  and  Ontario,  with  the  nrevious  fiscal  year,  it  shows  a  de<>rease 
as  follows:  Passages,  31  per  cent;  lockages,  25  per  cent;  r^^stered  tonnage,  33  \niT 
cent;  freight  tonnage,  28  per  cent,  and  passengere.  22  per  cent 

Tlie  August  freight  traffic  of  5,403,808  tons  was  the  maximum  reconl,  being  124,380 
tons  more  than  for  any  previous  month. 

The  September  traffic  m  comparison  with  September,  1902,  det*reased  407,882  tons, 
ami  was  due  to  laying  up  of  st^^amers  by  the  Pittsburg  steamship  Company  on 
account  of  strike  by  Mates'  Union. 

A  similar  c«>mparison  of  the  October  traffic  shows  a  decrease  of  142,326  tons,  and 
was  due  to  blockade  at  St  Clair  Flats  Canal  by  sinkins  of  the  steamer  John  N.  (Hidden, 

Fn>m  opening  of  navigation  this  season  to  June  30,  a  decrease  of  8,354,778  tonn  is 
shown  when  compared  with  the  same  period  of  the  previous  year;  and  wan  due 
partly  to  the  late  oi>ening  of  navigation,  out  principally  to  the  strike  of  the  Masters 
and  Pilota'  AsBodation,  which  was  in  force  from  opening  of  seaaon  to  June  13. 
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The  canal  post-office  delivered  109,566  pieces  of  mail,  consisting  of  96,703  letters, 
4,966  postals,  7,260  newspapers,  and  637  parcels.  In  addition  to  this,  670  pieces 
were  returned  to  the  city  post-office  after  oeing  held  thirty  days  uncalled  for,  and 
4,110  pieces  were  forwarded  to  new  addresses. 

The  receipts  from  sale  of  1»230  charts  of  the  Great  Lakes  and  connecting  rivers 
amounted  to  $209.05. 

The  compilation  of  traffic  statements  was  done  by  clerks  Frank  T.  Mt^Arthur  and 
John  McMahon. 

Very  respectfully,  your  ol^edient  servant, 

Joseph  Ripley, 


Lieut.  Col.  Chaw.  E.  L.  H.  Davis, 

Cor2)a  of  Enyhwers. 


General  SujierintendetU. 


O  O  4. 

IMPROVEMENT  OF  HAY   LAKE  AND  NEEBISH  CHANNEL,  ST.  MARYS 

RIVER,  MICHIGAN. 

This  improvement  was  commenced  in  1883  and  opened  to  naviration 
June  7,  1894.  The  result  was  a  new  line  of  travel  through  the  St. 
Marvs  River,  11  miles  shorter  and  4  feet  deeper  than  that  previously 
available,  and  one  which  can  be  navigated  at  night  with  a  reasonable 
degree  of  safety.  The  width  of  channel  was  300  feet  and  the  general 
navigable  deptfi  20  f6et;  but  the  tirst  step  in  the  work  had  been  m  rock 
cutting  through  the  Middle  Neebish  section,  and  there  the  bottom  grade 
was  a&)ut  2  leet  higher  than  in  the  other  parts  of  the  improvement. 
Work  since  1895  has  been  applied  to  increasing  the  width  of  channel 
at  critical  points,  to  the  removal  of  some  isolatea  shoals  that  have  been 
discoverea  in  the  meantime,  and  to  making  the  depth  through  the 
Middle  Neebish  section  equal  to  that  of  the  other  portions  of  the 
improved  channel. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  a  project  which 
provided  for  a  channel  of  21  feet  available  depth  at  low  water  and 
1,000  feet  width  from  St.  Marys  Fall  Canal  to  the  upper  entrance  to 
Hav  Lake  (Little  Rapids),  thence  a  least  width  of  600  feet  to  the  foot 
of  Hay  Lake,  thence  deepening  to  21  feet  the  present  300-foot  channel 
to  Mud  Lake  via  Middle  Neebish  and  opening  a  new  300-foot  channel 
to  Mud  Lake  via  West  Neebish,  thus  providing  separate  channels 
through  this  stretch  for  up  and  down  bound  l>oats.  The  total  expendi- 
tures to  June  30, 1904,  acre  $2,738,081.39,  leaving  $1,221,033.61  availa- 
ble for  further  payment. 

Operations  for  the  present  fiscal  year  are  as  follows: 

In  the  Hay  Lake  channel  the  upper  entrance  was  widened  for  a  dis- 
tance of  3,850  feet  and  width  of  600  feet  by  the  removal  of  396,41Q 
cubic  yards,  bank  measurement,  under  contract  commencing  Septem- 
ber 23,  1901,  and  ending  November  16,  1903,  and  two  derrick  scows 
removed  3,046  cubic  yards  of  bowlders  and  leveled  off  narrow  ridges 
of  gravel  and  hardpan. 

By  previous  improvements  the  channel  at  the  upper  turn  to  Hay 
Lake  nad  been  miistde  18  feet  deep  for  a  width  of  600  feet  above  and 


APPENDIX    O  O— REPORT   OF   LIEUT.   COL.  DAVIS.  3119 

300  feet  below  the  angle.  Now,  for  a  distance  of  half  a  mile,  both  aides 
of  the  turn,  there  is  a  channel  21  feet  deep  at  lowest  stage  of  water, 
the  width  lieing  1,000  feet  above  and  600  feet  below  the  angle. 

Below  the  islands,  at  Little  Rapids,  the  channel  was  improved  for  a 
distance  of  10,200  feet  by  widening  on  the  east  side  150  feet  to  a  depth 
of  21  feet,  the  work  being  done  l)y  contract  l)etween  June  17,  11K)2, 
and  November  3,  1903,  the  two  dredges  employed  removing  957,528 
cubic  yai'ds. 

In  tfanuar}%  liK)4,  a  survey  of  this  section  of  the  channel  was  made 
through  the  ice,  and  examinations  were  made  by  swinging  raft  bars 
suspended  at  21  feet  grade,  and  before  final  acceptance  the  sections 
were  covered  without  striking  any  obstructions. 

In  improving  the  Middle  and  West  Neebish  cliannels  during  the 
year  isolated  shoals  were  removed  between  the  canal  and  Little  Bapids 
so  as  to  secure  eventually  a  navigable  depth  21  feet  deep  and  1,000 
feet  wide.  A  te^t  cut  was  made  tnrough  Bayfield  shoal  to  determine 
the  character  of  the  material. 

At  West  Neebish  Rapids  a  contract  has  l)een  let  for  the  construction 
of  a  channel  300  feet  wide  and  22  feet  deep  for  a  distance  of  13,300 
feet  through  the  rapids,  with  a  stone  retaining  wall  along  each  edge 
of  the  rock  cut.  About  6,000  linear  feet  of  tne  cut  is  to  be  inclosed 
by  cofferdams  and  the  included  portion  of  the  channel  excavated  in 
the  dry.  Preliminary  work  was  begun  May  16, 1904,  and  at  the  close 
of  the  year  the  contractors  had  made  good  progress,  an  intermediate 
cofferdam,  the  commencement  of  the  upper  dam,  roadways,  framing 
of  cable  towers  for  the  telferage  system,  boarding  houses,  store,  dock, 
and  assembling  of  plant  being  well  under  way. 

At  various  other  portions  of  the  improvement  of  this  waterway 
857,073  cubic  yards  of  material,  bank  measurement,  have  been  exca- 
vated and  channels  correspondingly  improved,  and  many  surveys  have 
been  made. 

The  work  was  in  charge  of  Assistant  Engineer  Joseph  Ripley,  to 
whose  report,  hereto  appended,  attention  is  invited  for  the  detailed 
description  of  the  work  at  each  localit3\ 

Money  statement. 

July  1,  I9a3,  iMtlam^e  nnex|)onde(l $1,;<64, 120.68 

June  30,  1904,  amount  expende<1  during  tincai  year,  for  workn  of 
improvement «  143, 087. 07 

July  I,  1904,  lialam-e  unexpende<l 1,221,033.61 

July  1,  1904,  outstanding  liabilities 35,300.82 

July  I,  MMM,  Ulanw  aN-ailable 1,185,732.79 

July  1,  1904,  amount  <*overe<l  by  untxmipletetl  contracts 3,  780, 068. 33 

Amount  (e8timate<l)  ro<|uir<Ml  f<»r  completion  of  existing  project 3, 200, 000. 00 

Amount  that  can  be  profitably  exiiended  in  fiscal  year  ending  June 
30,  1906,  for  works  of  improvement,  in  afldition  to  the  balance  un- 
expended July  1,  1904 500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


«( Includes  fO.M  paid  by  Trcai^ury  I>epartment,  account  of  Michigan  Central  liail- 
road  Company. 
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APPROPRIATIONS. 

Hay  Lake  channel. 

August  2,  1882 $200,000 

Julys,  1884 125,000 

Augusts,  1886 150,000 

A  ugust  1 1 ,  1 888 500, 000 

September  19,  1890 400,000 

March  3,  1891  (sundry  civil  act) 300.000 

Augusts,  1892  (sundry  civil  act) * 115,000 

March  3,  1893  (sundry  civil  act) 225,000 

August  18,  1894  (sundry  civil  act) 150, 000 

March  3,  1899 100,000 

June  6,  1900  (sundry  civil  act) 250, 000 

June  28,  1902  (sundry  civil  act) 144,115 

Middle  and  We^t  NeebUh  channels. 

June  13,  1902 500,000 

March  3,  1903  (sundry  civil  act) 800,000 

Total 3,969,115 


AIJ8TRACTM  OF  CONTRACTS    IN   FORCE   DURING   THR    FISCAL   YEAB    ENDING   JUNE  30,  1904. 

Contract  dated  September  16,  1901. 

Name  of  contractor:  Henry  Hickler,  iSault  Ste.  Marie,  Mich. 
Amount  and  character  of  work:  $131,881.43;  dredging  sei!tion  1,  Hay  Lake  channel. 
Price  per  unit:  56  cents  per  cubic  yard,  bank  measurement  (full  rate),  ami  28 
cents  i>er  cubic  yani,  bank  measurement  (half  rate). 
Date  of  approval:  September  30,  1901. 
Date  of  beginning  of  work:  October  12,  1901. 
Date  of  expiration  (as  extended):  Indefinite.    Completed  November  16,  IIKYI 

Contract  dated  June  5,  190S. 

Name  of  contractor*  Chafl.  Simono,  Two  Rivers,  Wis. 

Amount  and  character  of  work:  $90,799.44;  dredging  section  3,  Hay  Lake  channel. 
Price  per  unit:  12  cents  per  cubic  yard,  bank  measurement  (full  rate),  and  6  ci*ntfi 
per  cubic  yard,  bank  measurement  (haXi  rate). 
Date  of  approval:  June  28,  1902. 
Date  of  beginning  of  work:  About  August  15,  1902. 
Date  of  expiration:  About  June  2,  1904.    Ck)mpleted  November  3,  190:{. 

Emergency  contract  dated  November  7,  190£. 

Name  of  contractor:  The  Lake  Erie  Dredging  Comimny,  Buffalo,  N.  Y. 

Amount  and  character  of  work:  $32,544.50;  time  work  by  dredging  plant. 

Price  ])er  unit:  $17.50  per  working  hour. 

Date  of  l)eginning  of  work:  November  24,  1902. 

Date  of  expiration:  About  November  2,  1903.    Completed  Noveml»er  10,  1903. 

Emergency  contract  dated  November  7, 190^. 

Name  of  contractor:  Samuel  O.  Dixon,  Milwaukee,  Wis. 

Amount  and  character  of  work:  $15,532.80;  time  work  by  dre<lging  plant. 

Price  per  unit:  $18  per  working  hour. 

Date  of  beginning  of  work:  November  18,  1902. 

Date  of  expiration:  About  October  20,  1903.    Completed  July  23,  1903. 
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Emergency  contract  dated  September  8^  190S, 

Name  of  contractor:  II.  W.  Hubbell  &  Ck).,  Saginaw.  Mich. 

Amount  and  character  of  work:  $5,265.80;  time  work  by  dredging  plant. 

Price  per  unit:  $15  per  working  hour. 

Date  of  beginning  of  work:  September  18,  1903. 

Date  of  expiration:  About  October  20,  1903.     Completed  October  30,  1903. 

Contract  dated  April  7,  1904, 

Name  of  contractor:  Mac  Arthur  Brothers  Company,  Chicago,  111. 

Amount  and  character  of  work:  $2,419,560;  rook  and  earth  excavation  at  Went 
Neebish  Rapidn. 

Price  per  unit:  Cofferdam,  $20,000;  earth  ex(!avation  at  56  cents  per  cubic  yard, 
bank  measurement  (full  rate),  and  28  cents  per  cubic  yani,M)ank  measurement  (half 
rate);  rock  excavation.  $1.36  per  cubic  yard,  bank  mea»<urement  (full  rate),  and  68 
cents  i)er  cubic  yard,  bank  measurement  (half  rate);  retaining  walls  at  $5.50  per 
square  yard  of  channel  face. 

Date  of  approval :  May  7,  1904. 

Datt»  of  iK'ginning  of  work:  July  11,  1904. 

Date  of  expiration:  (1,200  good  working  days)  about  June  10,  1908. 

OtfUract  dated  April  11,  1904. 

Name  of  contractor:  Charles  Simono,  Two  Rivers,  Wis. 

Amount  and  character  of  work:  $56,800  (estimated);  dredging  section  1,  Little 
Rapids. 

Price  per  unit:  17}  cents  per  cubic  yard,  bank  measurement  (full  rate),  and  8j 
cents  per  cubic  yanl,  bank  measurement  (half  rate). 

Date  of  approval:  April  22,  1904. 

Date  of  beginning  of  work:  May  1,  1904. 

Date  of  expiration  (200  good  working  da}^):  About  May  24,  1905. 

Contract  dated  April  11,  1904. 

Name  of  contractor:  H.  W.  Hubbell  &  Co.,  Sa^naw,  Mich. 

Amount  and  character  of  work:  $67,404  (estimated);  dredging  sec*tion  3,  Nine- 
mile  Point. 

Price  per  unit:  98.4  cents  per  cubic  yard,  bank  measurement  (full  rate),  and  49.2 
cents  i)er  cubic  yanl,  liank  measurement  (half  rate). 

Date  of  approval:  Anril  18,  1904. 

DslU*  of  beginning  of  work:  May  1,  1904. 

Date  of  expiration  (200  good  working  <]ay8):  About  May  24,  1905. 

CotUrad  dated  April  11,  1904. 

Name  of  (X)ntra<*tor:  Samuel  O.  Dixon,  Milwaukee,  Wis. 

Amount  and  character  of  work:  $685,312.50  (estimated);  dredging  section  1,  Hay 
LAke. 

Prii*e  per  unit:  12}  cents  per  cubic  yard,  bank  measurement  (full  rate),  and  6| 
ci'uts  |>er  cubic  yard,  bank  measurement  (half  rate) . 

I)at4*  of  approval:  April  18,  1904. 

Date  of  beginning  of  work:  Septeml>er  1,  1904. 

Date  of  expiration  (500  good  working  days):  Al>out  October  17,  1906. 

Contract  dated  April  14,  1904. 

Name  of  contractor:  The  Lake  Erie  Dredging  Company,  Buffalo,  N.  Y. 
Amount  and  character  of  work:  $131,812.50;  dredging  section  2,  Little  Rapids. 
Prici^  per  unit:  131  cents  per  cubic  yard,  liank  measurement  (full  rate),  and  6f } 
cents  piT  cubic  yard,  l)ank  measurement  (half  rate). 
Date  of  a)>proval:  April  27,  1904. 
Date  of  l)eginning  of  work:  May  1,  19(M. 
Date  of  expiration  (350  good  working  days):  About  November  22,  1905. 
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Contract  dated  April  16,  1904. 

Name  of  contractor:  Chicago  and  Great  Lakes  Dredge  and  Dock  Company,  Chi- 
cago, III. 

^Amount  and  chaiacter  of  work:  $466,915.50;  dr«dging  section  2,  Hnd  Lake. 

Price  per  unit;  Soft  material,  at  $0,129  per  cubic  yard,  bank  measurement  (full 
rate),  and  $0.0645  per  cubic  yard,  bank  measarement  (half  rate).  Hard  mat^ial, 
at  $0.98  per  cubic  yard,  bank  meaaorement  (full  rate),  and  10.49  per  cubic  yard, 

bank  meaHureraetit  (half  rate).    Rock,  at  $8.25  per  cubic  yard,  banlt  ni * 

{full  rate),  and  $4,125  per  cubic  yard,  bank  raeasurement  (nali  ral«). 

Date  of  approval:  May  6,  1904. 

Date  of  beginning  of  work:  September  ],  1904. 

Date  of  expiration  (600  good  workinft  days) :  About  October  17,  1906. 
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1   BIPLKV,  A»IBTANT   EHGINEKR. 


Unftid  States  Enoineer  Ofpicb, 
Saull  ,Ste.  Marie,  Mick.,  July  1,  I904. 
Colonel:  I  havethe  honor  to  submit  the  following  report  of  operations  (or  iinprov- 
intt  Hay  lake  channel  during  the  tiscal  yrar  endinj;  June  110,  1904. 


8  cents  per  cubic  yard  between  21  and  22  foot  grades.     Material:  Sand,  clay,  etones, 


Improving  upper  entrance  to  Hay  lake  for  a  dietance  of  3,850  feet  and  width  of 
600  feet,  to  a  safe  navigable  depth  of  21  feet  at  low-water  stage  of  57I).n  feet  above 
mean  tide  at  New  York. 

Contract  dated  September  16,  1901;  Henry  Hickler  of  Sault  SU:  Marie,  Mich., 
contractor.     Raten;  56  cente  per  cubic  vard,  bank  aieaBurement,  to  21-foot  grade,  and 

28  cents  per  cubic  yard  br' "'  —    ""  '""' '"      ""'     ■  ■    "      ■     • 

bowlders,  and  hard  pan. 

Dredging  operations  were  began  September  23,  1901,  and  Anally  completed  on 
November  16,  1903.  During  the  past  fiscal  year  three  dredges  and  two  derrick  boats 
were  variously  employed. 

The  dredges  woraed  723.9  hours  and  were  delayed  87.8  hours  by  breakafcee  an<l 
other  causes.  The  derrick  Ixiata  worked  1,005.9  hours  and  were  delayed  210.8  houtu, 
and  raised  963  cubic  yards  of  bowlders.  The  excavated  material  amounted  to  18,876 
cubic  yards,  scow  measurement,  and  was  deposited  in  dumping  gn>und  near  Bayfield 
lan^  lights  at  head  of  Sugar  Island.  The  west  half  of  channel  was  opened  to  navi- 
gation on  October  27,  1903,  then  the  east  half  was  closed  twenty  days  till  completion 
of  work.  The  speciHed  date  for  completion  of  contract  was  October  31, 1903,  but  an 
extension  of  time  was  duly  asked  for  and  granted. 

For  all  the  dredgn  operated  while  contract  was  in  force,  Uie  number  of  hours 
worked  totaled  9,070.6,  delayed  1,566,  and  material  excavated  .130,757  cubic  yards, 
scow  measurement.    Average  progress,  36  cubic  yards  per  working  hour  per  dredge. 

The  two  derrick  boats  worked  2,061.9  hours,  were  delayed  463.6  houn,  and  nised 
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3,046  cubic  yards  of  bowlders,  beddee  leveling  off  narrow  ridges  of  sravel  and  hard- 
pan.    Average  progrees,  1}  cubic  yards  per  working  hour  per  derrick  boat. 

The  conmntations  for  final  estimate  quantities  were  made  in  duplicate,  the  amounts 
being2(X2,525  cubic  yards  above  21 -foot  grade  plane.  64,857  cubic  yards  between  21 
and  22  foot  ^pnuAe  planes,  and  129,037  cubic  yams  either  below  22-foot  grade  plane  or 
outside  of  side  slopes,  making  a  total  of  396,419  cubic  yards,  bank  meamirement. 
For  the  total  excavation  the  computed  bank  measure  exceeded  the  scow  measure  by 
19  per  cent 

The  computed  amount  above  21 -foot  grade  was  61  per  cent  of  the  total  scow 
measure. 

The  cost  of  excavation,  exclusive  of  engineering  and  office  expenses,  was  $131,573.96. 
If  the  dredges  had  been  hired  at  rate  of  $15  per  working  hour  the  cost  per  cubic  yard 
would  have  been  65  cents,  or  9  cents  more  than  contract  price. 

By  previous  improvements  the  channel  at  upper  turn  to  Hay  Lake  had  been  made 
18  feet  deep,  when  the  water  surface  was  at  579.9,  for  a  width  of  600  feet  above  and 
300  feet  below  the  angle.  Now,  for  a  distance  of  half  a  mile,  both  sides  of  the  turn, 
there  is  a  channel  depth  of  21  feet  at  lowest  stage  of  water,  the  width  thereof  being 
1,000  feet  above  and  600  feet  below  the  angle. 

SECTION   3. — WIDKNINO   AT  UTTLS  RAPIDS. 

Improving  channel  below  islands  for  a  distance  of  10,200  feet  by  widening  on  east 
side  an  additional  150  feet  to  a  depth  of  21  feet  at  low- water  stage  of  579.5.  Con- 
tract datiKi  June  5, 1902.  Chas.  Simono  of  Two  Rivers,  Wis.,  contractor.  Rates:  12 
cents  per  cubic  yard,  biuik  measurement,  to  21-foot  grade,  and  6  cents  per  cubic  yard 
between  21  and  22  foot  grades.     Material:  Clay,  sand,  gravel,  and  stones. 

Work  was  first  begun  on  June  17, 1902,  and  finally  completed  on  November  3, 
1903.  During  the  past  fiscal  year  the  two  dredges  worked  1 ,614. 7  hours,  were  delayed 
631.2  hours,  and  excavated  226,875  cubic  >[ards,  scow  measurement,  which  was 
deoosited  in  dumping  ground  in  fiaie  de  Wasig. 

Only  two  dnxiaes  were  employed  on  this  contract,  and  they  worked  4,947  hours  in 
all,  were  delayed  1,170  hours,  and  excavated  954,001  cubic  yards,  scow  measure- 
ment.    Average  progress,  193  cubic  yards  per  working  hour  per  dredge. 

The  final  estimate  quantities,  determinea  by  duplicate  computations,  amounted  to 
729,348  cubic  vards,  bank  measurement,  above  21-foot  grade,  51,498  cubic  3rards 
between  21  ana  22  foot  grades,  and  176,682  cubic  yards  below  22-foot  grade  or  out- 
side of  side  slopes  of  1  on  2,  making  a  total  of  957,528  cubic  yards. 

Tlie  difference  Ix^tween  the  two  methods  of  measurement  was  less  than  one-third 
of  1  per  cent  for  the  total  excavation. 

The  (x>mpiittHi  amount  above  21 -foot  grade  was  about  76  per  cent  of  the  total  scow 
measure.  The  removal  of  rid^ses  and  lumps  left  al»ove  grade  by  the  dredges  was 
aixx>mpliHh(Ml  by  towing  a  heavy  drair  over  the  8e<*tion  for  a  perio<l  of  three  weeks. 

The  coHt  of  excavation  to  the  United  States,  exclusive  of  engineering  and  office 
expenses,  was  $90,611.64. 

The  specified  contract  time  of  300  good  working  days  would  not  have  expired 
before  June  10,  1904. 

8UKVBY8. 

An  ive  survey  was  made  of  sections  1  an<l  3  in  January,  1904.  A  three-auser  party 
worked  Hxe  days  and  took  7,780  soundings,  which  were  mapped  and  also  plotted  on 
cross-section  sheets.  Thef*e  soundings  were  used  in  connection  with  those  of  origi- 
nal sur\'ey  fur  computing  final  estimate  quantities. 

Examinations  wore  made  of  sections  1  and  3  by  swinging  the  raft  bars  suspended 
at  21-foot  grade,  and  before  final  acceptance  both  the  sections  were  entirely  covered 
without  striking  any  ol)stru<'tionH. 
There  were  16  stakes  driven  and  3  gauge  boards  placed  for  use  of  contractors. 
Careful  inspection  was  constantly  made  while  clredges  were  at  work,  full  records 
being  kept  and  dailv  progress  of  work  ihily  reporte<l. 
Junior  Engineer  1^  P.  Morrison  had  special  charge  of  the  Hay  Lake  work. 
Very  respectfully,  your  obedient  servant, 

JosKPH  Ripley, 
AsndatU  Engineer. 

lieut.  Col.  CiiAs.  K.  L.  B.  Davis, 

Oorps  of  Engineeh, 
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United  States  Engineer  Office, 
SaultSt^.  Marie  J  Mich.,  July  i,  1904. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  opi^rations  for  improv- 
ing Middle  and  West  Neebiah  channels  during  the  fiscal  year  ending  June  30,  1904: 

BAYFIELD   SHOAL,   ITEM    a1. 

Improving  channel  bv  removal  of  isolated  shoals  l)etween  canal  and  little  Kapids 
SO  as  to  secure  a  navigable  depth  of  21  feet  at  low-water  stage  of  580.8  for  a  widtn  of 
1,000  feet. 

A  test  cut  to  determine  character  of  material  was  made  through  the  Bayfield  shoal 
along  the  north  line  of  channel. 

Under  emergency  contract  dated  November  7, 1902,  Samuel  O.  Dixon,  of  Milwaukee, 
Wis. ,  furnished  dredge  No.  8  at  rate  of  $18  per  working  hour.  After  excavating  2, 785 
cubic  yards  of  bowlders,  gravel,  and  sand  from  an  area  of  2,0(X)  square  yards,  while 
working  119.5  hours,  with  delavsof  52.8  hours,  the  contract  was  close<l  July  23, 1903, 
as  the  dredge  was  not  adapted  for  hard  digging. 

Under  emer^ncy  contract  dated  September  8,  1903,  with  H.  W.  Hubbell  &  Co., 
of  Saginaw,  Mich.,  for  dredge  No,  S,  at  $15  j)er  working  hour,  the  test  cut  was  com- 
pleted October  30,  1903. 

From  an  area  of  2,700  square  yards  there  was  excavated  10,201  cubic  yards  of 
material,  principally  large  bowlders  embedded  in  sand. 

The  dredge  worked  349.5  hours,  and  was  delayed  by  breakages  96.1  hours. 

DEEPENING    AT   LITTLE   RAPIDS. 

Section  1,  item  B. — Improving  upper  entrance  channel  to  Hay  I^ke  from  above 
islands  to  Frechette  Point,  a  distance  of  14,000  feet,  for  a  width  of  300  U)  450  feet,  by 
deepening  to  21  feet  at  low  stage  of  water  of  579.8. 

The  original  improvement  of  1892  was  for  20  feet  depth  at  mean  stage  of  water  of 
583.3. 

Contract  dated  April  11,  1904:  Charles  Simono,  of  Two  Rivers,  Wis.,  contractor. 
Rates:  17J  cents  per  cubic  yard,  bank  measurement,  to  21-foot  grade,  and  8J  cents 
between  21  and  22  foot  grades.    Material:  Clay  and  sand. 

Dredging  was  begun  May  7, 1904.  The  two  are<lges  employed  worked  782.2  hours, 
were  delayed  186  nours,  and  excavated  161,544  cubic  yanis,  scow  measurement, 
estimated  at  113,081  cubic  yards,  l^nk  measurement,  from  an  area  of  181,000  square 
yards.    The  material  was  aeposited  in  the  Bale  de  Wasig  dumping  ground. 

As  46  per  cent  of  the  dred^ng  has  been  done,  this  se<!tion  will  probably  be  finished 
next  September,  before  expiration  of  three-fifths  of  specified  contract  time  of  200 
good  working  days. 

Section  S,  item  li. — Improving  channel  between  Frechette  and  Six  Mile  points,  a 
distance  of  12,000  feet,  for  varying  widths  of  600  to  1,700  feet,  by  deepening  to  21 
feet  at  low  stage  of  water  of  579.4  from  former  improvement  of  20'feet  (leep  at  mean 
stage  of  583. 

Contract  dated  April  14,  1904;  I^ke  Erie  Dredging  Company,  of  Buffalo,  N.  Y., 
contractors.  Rates:  131  cents  i)er  cubic  vard,  bank  measurement,  to  21 -foot  grade, 
and  6} J  cents  between  21  and  22  foot  gracles.     Material:  Clay  and  sand. 

One  dredge,  employed  since  May  21,  1904,  has  worked  258.3  hours,  lost  by  break- 
ages 153.2  hours,  and  excavated  23,765  cubic  yards,  scow  measurement,  estimate4i  at 
16,636  cubic  yards,  bank  measurement,  from  an  area  of  16,200  square  yards.  The 
excavated  material  was  deposited  in  Bale  de  Wasig. 

Only  2  per  cent  of  work  has  been  done  during  one-eighth  of  the  contract  time  of 
350  working  days. 

Two  additional  dredges  are  soon  to  be  employtnl. 

DEEPENING    NINE   MILE   I»OINT  SHOALS. 

Section  S,  item  AS. — Removal  of  shoals  in  mid  Hay  I^ke,  covering  an  area  al>out 
1,400  feet  long  by  500  to  950  feet  wide,  to  a  depth  of  22' feet  at  low-water  stage  of  579.3 
from  pre\ious  improved  depth  of  21  feet  at  mean  stage  of  583. 

Contract  dated  April  11, 1904;  H.  W.  Hubbell  &  Co.,  contractors.  Rates:  98»  vent» 
per  cubic  yard,  bank  measurement,  to  22-foot  grade,  and  49\  centw  l)etwi»on  22  and 
23  foot  grades.     Material:  Bowlders,  stones,  clay,  sand,  and  hardpan. 

Dredging  was  begun  May  11,  1904,  and  one  dredge  has  workea  413.7  hours,  l)een 
delayed  94.5  hoars,  and  excavated  13,310  cubic  yaras,  scow  measurement,  estimated 
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at  9,317  cubic  yards,  Imnk  meaDurcment,  from  an  area  of  11,300  square  yards.     The 
dumping  fn^und  was  near  the  Sug^ar  Island  shore  above  Nine  Mile  Point. 

About  17  i)er  cent  of  the  excavation  has  been  done  during  21  per  cent  of  the  con- 
tnu!t  time  ot  200  working  days. 

PLuVTB   HAY    LAKE    KNTRANTE  TO   WEKT   NERBI8H. 

Test  cut  and  Uig  channel.— Vnder  emergency  contrai*t  dated  November  7,  1902,  the 
I^ke  Erie  Dredging  Company ,  of  Buffalo,  N.  Y.,  continued  work  with  their  elevator 
dnnlgeat  rate oifl 7.50  ptT  working  hour,  till  November  10, 1903,  when  the  channel, 
30  feet  wide  and  14  feet  deep,  was  finished  to  deep  water  below  8an  1  Island. 

The  dredge  worked  1,2()2.7  hours,  was  delayinl  75.3  hours,  and  excavated  93.234 
cubic  yards  of  silt,  day,  and  sand,  which  was  deposited  60  feet  east  of  the  cut.  The 
channel  was  extended  from  cross  section  193  to  375,  a  distance  of  9,100  feet,  and  cov- 
ered an  area  of  30,300  square  yards. 

SectUm  i,  U4'm  F. — Excavating  a  channel  300  feet  wide  at  bottom,  with  side  slopes 
of  1  on  2,  for  a  distance  of  32,282  feet,  to  a  depth  of  21  feet  at  low- water  stage  of 
579.3,  through  flats  at  foot  of  Hay  Lake,  on  mam  part  of  which  the  original  depth  of 
water  was  2  to  10  feet. 

Contract  dated  April  11,  1904;  Samuel  O.  Dixon,  of  Milwaukee,  Wis.,  contractor. 
Rates:  12 J  cents  per  cubic  yanl.  Ijank  measurement,  to  21 -foot  gnule,  and  6f  cents 
bt*tw(*en  21  and  22  foot  gra(fes.     Material:  Clay,  silt,  and  sand. 

The  first  dre<lge  Ix'gan  work  May  13,  1904,  and  thrt»e  other  dredges  have  l)een 
adde<l  sintv.  The  four  dredgi»s  have  worked  in  all  822.4  hours,  have  been  delaye<l 
200  hours,  and  have  excavatiMi  184,903  cubic  yards,  r*ow  measurement,  estimated  at 
115,432  cubic  yanls,  l>ank  measurement,  from  an  area  of  49,000  square  yards.  The 
excavate<l  material  was  de[K)site<l  in  dumping  ground  near  Sugar  Island  shore,  al)ove 
Shingle  Bay.  Alwut  2  pt»r  cent  of  the  work  has  been  done.  The  contract  time  for 
beginning  work  is  September  1,  1?K)4. 

EXCAVATIM}    AT   WBKT   NBRBISII    RAPIDS. 

Courts  6y  Hem  (i. — Construction  of  a  channel  300  feet  wide  and  22  feet  deep  at  low 
water  of  578.8,  for  a  distance  of  13,.'^)()  feet  through  the  rapids,  with  a  stone  retaining 
wall  along  each  e<lge  of  the  rock  cut.  The  water  was  only  a  few  inches  deep  over  a 
i^nsideraole  (tart  c»f  the  ro<*k  section. 

Contnk*t  dat^Ki  April  7,  1904;  MacArthur  Brothers  Company,  of  Chicago,  III.,  con- 
tractors. Kates:  $1.:^  \wt  cubic  yanl,  bank  measurement,  for  rock,  and  56  cents  for 
t»arth  to  22-f(K)t  grade,  and  68  cents  f(»r  nn'k  and  28  cents  for  earth  between  22  and  23 
foot  ifnules;  also,  $5.50  i>er  s<iuare  yanl  of  channel  surface  for  retaining  w*alls.  Ma- 
tt*rial:  Limestone  nK*k,  sand,  clay,  gravel,  stones,  l)owlders,  and  hardpan. 

For  con veni(>nre  of  classification  all  material  l)etween  cross  sections  210  and  1066 
will  Ih.^  paid  for  as  nK*k  and  all  the  remainder  as  earth. 

Preliminary  work  wtLs  l)egun  May  16,  1904,  and  up  to  date  comprises  the  building 
of  intemuMliate  coffenlams,  the  starting  of  the  upper  cofferdam,  the  preparation  of 
roadways  for  travtOing  cableway,  the  framing  of  cableway  towers,  the  erection  of 
boanling  housi>s  and  store,  construction  of  a  do<*k  and  assembling  plant. 

The  numlHT  of  men  employed  has  averaged  96  for  260  working  hours.  There  lias 
been  uschI  775  ^munds  of  dynamite  for  bliwtin^  rock.  No  estimate  for  excaN'ation 
has  been  submitted.    Contract  date  for  b^g^ning  operations,  July  10,  1904. 

EXCAVATING    AT  MUD   LAKE. 

Section  2,  items  H,  J. — Making  a  new  channel  300  feet  wide  and  19,272  feet  long, 
across  fiats  off  Winter  Point,  to  a  denth  of  21  feet,  and  removal  of  four  snudl  isolatra 
shoals  in  Mud  I^ke  to  a  depth  of  2*2  feet  below  low- water  stage  of  578.8. 

Contra<*t  date<l  April  11,  1904;  Chicago  and  Great  Lakes  Dredge  and  Dock  Com- 
pany, <H)ntrHctors.  Rates:  12.9  tvnts  per  cubic  yanl,  bank  measurement,  for  soft 
material  to  21 -foot  gnule,  and  6.45  cents  l)etween  21  and  22  foot  grades;  98  cents  for 
hanl  material  and  $8.25  for  nn'k  to  the  22-foot  grade,  and  49  cento  for  hard  material 
and  $1. 1 25  for  ro<*k  l)et  w(H*n  22  an<l  23  foot  grades.  Material:  Clay,  sand,  silt,  stones, 
lx)wldeni,  hard)>an,  and  limestone  roi'k. 

Operations  were  bi»gim  June  20,  1904,  and  one  dredge  has  worked  84.8  hours,  l)een 
delayer!  29.5  hours,  and  excavate<i  15,441  cubic  yanls,  scow  measurement,  estimated 
at  10,809  cubic  yanls,  bank  measunMnent,  from  an  area  of  5,500  square  yards.  The 
contract  date  for  lieginning  work  is  September  1,  1904. 

Then^  were  alK>ut  300  stakes  driven  and  25  gauge  boards  placed  for  use  of  the 
several  contractors,  and  numerous  flag  buoys  placed  to  mark  limits  of  <lumping 
grounds. 
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SURVKYS. 

During  the  month  of  September,  1903,  a  detailed  survey  of  the  islands  and  adjacent 
shore  lines  of  the  West  rieebish  Rapids,  from  triangulation  stations  81-82,  at  the 
upt)er  end,  to  triangulation  stations  88-89K,  at  the  lower  end,  was  made  and  mapped; 
also  of  the  low,  sandy  island  to  the  westward  of  Winter  Point.  During  the  month 
of  March  a  3-auger  party  sounded  over  the  area  excavated  by  the  dredges  working 
on  the  test  channel  through  courses  4  and  6,  West  Neebish  channel.  There  were 
3,900  soundings  taken,  and  these  were  mapped  and  platted  on  the  cross-section 
sheets,  and  computations  of  the  quantities  made  and  deducted  from  the  original 
amounts. 

A  8ur\'ey  was  made  of  the  shoals  off  Six  Mile  Point,  from  cross  section  150  to  cross 
section  269,  and  from  the  west  channel  line  to  the  natural  channel  bank.  Nine 
thousand  six  hundred  soundings  were  taken. 

Survevs  were  also  made  of  a  portion  of  the  river  to  the  westward  of  upper  entrance 
to  Hay  Lake  channel,  shoal  off^  Johnson  &  (loas  dock,  and  a  portion  of  the  Bayfield 
shoal  dredged  over  during  the  season  of  1903. 

Six  thousand  six  hundred  and  ten  soundings  were  taken  on  these  three  several 
items. 

A  line  of  check  levels  was  run  to  and  from  P.  B.  M.  311,  Hay  Lake  Road,  from 
Charlotte  River  B.  M.,  and  four  triangulation  stations  were  occupied  and  angles 
read  to  check  location  of  triangulation  station  78R. 

Gauges  were*  established  at  Point  Iroquois,  Southwest  Pier,  Northeast  Pier,  B.  M. 
''A,*'  Little  Rapids,  Six  Mile  Point,  Hines  Landing,  Charlotte  River,  McNaoghtons 
Point,  B.  M.  **A,"  Middle  Neebish,  B.  M.  **K,'*  Middle  Neebish,  B.  M.  13,  Sailore 
Encampment,  and  a  series  of  simultaneous  gauge  readings  taken  latter  part  of  June, 
1904,  to  establish  the  slope  of  the  river. 

Junior  Engineer  L.  P.  Morrison  was  in  immediate  charge  of  this  part  of  the  work. 
Very  respectfully,  your  obedient  servant, 

JosRpn  Ripley, 
Asgutant  Engineer. 

Lieut.  Col.  Chas.  E.  L.  B.  Davls, 

Corps  of  Engineers. 


OO5. 

IMPROVEMENT  OF  ST.  CLAIR  FLATS  CANAL,  MICHIGAN. 

The  history  of  this  improvement  to  June  30, 1896,  is  outlined  in  the 
Report  of  the  Chief  of  Engineers  for  that  year,  pages  2881-2889,  no 
work  having  been  done  from  1896  up  to  1901,  inchisive,  the  then 
existing  projects  having  been  completed. 

The  river  and  harbor  act  of  June  13, 1902,  contained  new  provisions 
to  authorize  the  construction  of  a  second  channel  similar  to  the  one 
already  in  use  and  parallel  to  it,  but  separated  therefrom  by  a  dike  of 
about  100  feet  widtn,  so  as  to  provide  a  channel  of  20  feet  niinimun 
depth  and  about  300  feet  width  from  Lake  St.  Clair  up  into  St.  Clair 
River  for  ascending  boats  and  a  similar  channel  for  descending  boats. 

The  total  expenditures  under  new  projectij  up  to  June  30,  1903, 
amount  to  $3,250.45,  leaving  $328,908.94  still  available  for  further 
work. 

A  survey  was  made  on  the  ice  covering  an  area  about  500  feet  wide 
and  19,000  feet  long,  the  party  of  31  being  two  weeks  in  the  field  and 
taking  27,700  soundings,  at  a  total  cost  of  $1,098,  or  about  4  cents  a 
sounding. 

Plans  and  specifications  for  constructing  the  new  channel  were  pre- 

Eared,  and  bias  for  the  work  were  opened  May  18,  1904.     The  lowest 
idder,  the  M.  Rabbitt  &  Sons  Company,  was  awarded  the  contract, 
and  will  commence  work  soon. 
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The  general  supervision  of  this  work  has  been  in  charge  of  Asst. 
Engineer  E.  S.  \Vheeler. 

Money  statement, 

July  1,  19a3,  balance  unexpended $330,275.27 

June  30,  1904,  amount  expended  during  fiflcul  year  for  workH  of  improve- 
ment     a  1,366. 3:^ 

July  1,  1904,  balance  unexpended 328,908.94 

July  1,  1904,  outstanding  liabilitiea 350.00 

July  1,  1904,  l>alanc«  available ^328,558.94 


July  1 ,  1904,  amount  coveretl  by  uncompleted  contrai-ti< 361, 669. 88 


APPROPRIATtONB. 


June  23,  1866 $80,000 

Man!h2,  1867 150,000 

July25,  1868 86,000 

April  10,  1869 142,560 

Julv  11,  1870 16,500 

March  3,  1871 1,500 

June  10,  1S72 4,000 

March  3,  1873 100,000 

June  18,  1878 6,000 


March  3,  1879 . . 
June  14, 1880... 
AugUPt  5,  1884S  . 
August  11,  18KS 
September  19,  1S<M) 


$3,000 
2,500 
18.750 
75, 000 
80,000 


June  13, 1902 :«0, 000 


Total 1,094,810 


Note.— The  appropriations  of  1852,  $20,000,  and  1856,  $45,000,  are  not  taken 
a4*count  of,  for  the  reason  that  they  did  not  enter  into  the  improvement  of  St  Clair 
Flats  CanalH,  the  fir^t  having  lieen  ex  [tended  in  building  a  dredge  and  the  set^ond  in 
dn'<i^ng  the  north  channel  of  the  South  Pass.  From  March  3,  1881,  the  amounts 
allottiHl  for  o|H*ratin^  and  care  of  St.  Clair  Flats  Canal  are  rendered  separately. 


AKNTRACT  OK  0)NTRA(T   IN    VOWE,   IHTRIKG   THB   FISCAL  YEAR   ENDING  JUNE  30,  1904. 

(hntntd  dtUed  June  11,  1904, 

Name  of  contractor:  The  M.  Rabbitt  A  Sons  Company ,  Toledo,  Ohio. 

Amount  and  character  of  work:  $361,699.88;  constmctinff  new  channel. 

Pri(*e  \M*r  unit:  Excavation,  8}  cents  per  cubic  yard,  Imuik  measurement;  hemlock 
(nhcH't  piles),  $45  per  M.  feet  B.  M.j  white  pine  and  hemlock  (stringers),  $42  per  M. 
feet  B.  M. ;  oak  ( waling),  $50  per  M.  feet  B.  M. ;  round  piles,  40  cents  per  linear  foot; 
tie-rods,  bolts,  and  spikes,  6  cents  per  pound. 

Date  of  approval :  June  29,  1904. 

Date  of  beginning  of  work:  September  3,  1904. 

Date'of  expiration:  Septeml)er  3,  1906. 

oThe  ailual  expi*nditures  during  the  year  amounted  to  $1^550. 50.  from  which  the 
following  amounts,  ix>llec*ted  on  account  of  damages  to  piers  and  not  heretofore 
credited,  were  deductc<i,  viz: 

Deposited  August  30,  1893,  ac(*ount  <lamages,  steamer  Ja$,  Piebarubi $40. 97 

Deposited  June  26,  1898,  account  <lamages,  steamer  R,  P,  Ranney 93. 20 

Deposited  July  28,  190;i,  account  damages,  steamer  /.  C  PringU 50. 00 

184.17 
Making  the  net  expenditures  $1,366.33. 

^This  does  not  include,  however,  the  $85,000  (estimated)  diverted  from  the  appro- 
priation for  improving  St.  Marys  River  at  tne  Falls  by  act  of  June  13,  1902. 
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Emergency  cmitract  doled  June  18 ^  1904- 

Name  of  contractor:  A.  J.  DupoiH  Company,  Detroit,  Midi. 

Amount  and  character  of  work:  $900  (estimated);  hire  of  pile^lriver  plant. 

Price  per  unit:  ^  j)er  working  hour. 

Date  of  beginning  of  work:  June  28,  1904. 

Date  of  expiration:  About  July  20,  1904. 


report  of  mr.  k.  s.  wi1ebler,  a8hi8tant  engineer. 

United  States  Engineer  Office, 

Detroit  J  Mich,^  JiUyS^  1904, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
charge  connected  with  the  operating  and  care  of  St.  Clair  Flats  Canal  for  the  year 
ending  June  30,  1904: 

The  canal  has  been  under  the  immediate  chai^ge  of  Custodian  William  Mott,  with 
one  assistant.  Mr.  Mott  has  looked  after  the  enforcement  of  the  rules  of  the  canal 
in  the  usual  manner.  Several  unimportant  violations  of  the  rules  were  adjusted  by 
correspondence  with  the  owners  and  captains  of  the  offending  vessels. 

The  custodian  has  also  had  charge  of  a  small  working  party  of  five  men  for  three 
months,  and  has  repaired  700  linear  feet  of  sheet  piling  along  the  east  side  of  the  east 
dike.  August  11,  1903,  a  contract  was  let  to  A.  J.  Dupuis  Company  for  rebuilding 
190  linear  feet  of  pier  revetment  on  the  west  side  of  the  east  dike.  ThiB  contract  was 
completed  December  12,  1903.  A  contract  was  let  to  Charles  Boston  &  Sons  for 
rebuilding  260  linear  feet  of  pier  revetment  on  the  west  side  of  the  east  dike.  This 
work  was  begun  in  May,  1904,  and  is  now  about  two-thirds  completed.  This  con- 
tract is  still  in  force. 

October  23,  1903,  contracts  were  let  to  A.  J.  Dupuis  Company  and  the  Candler 
Dock  and  Bridge  Company  for  time  work  with  one  pilendriving  plant.  The  former 
contract  was  completed  December  4,  making  twenty-six  days*  work  with  one  pile- 
driving  plant,  ana  the  latter  December  5,  making  twenty-six  days'  work  with  one 
pile-driving  plant.  The  work  done  under  these  two  contracts  consisted  in  repairing 
the  pile  revetment  around  the  lower  end  of  the  east  dike. 

The  amount  of  commerce  passing  through  St.  Clair  Flats  Canal  has  been  compiled 
in  the  same  manner  as  last  year.  The  total  freight  passing  St  Clairs  Flats  (Sana! 
during  the  season  of  1903  is  found  to  be  41,888,134  tons  of  2,000  pounds  each. 

Final  plans  and  estimates  for  an  office  building,  custodian's  dwelling,  and  boat- 
house  have  ])een  prepared  by  Junior  Engineer  H.  R.  Allen. 
Very  respectfully, 

£.  S.  WnESLKR, 

Chief  AssiMant  Engineer, 
Lieut  Col.  CiiAs.  E.  L.  B.  Davis, 

Corps  of  Engineeri. 


OO  7. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  expenditures 
for  this  improvement  to  the  extent  of  $661,500,  all  of  which  has  since 
been  appropriated  under  the  sundry  civil  acts  of  June  6,  1900,  March 
3,  1901,  and  June  28,  1902. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000 
for  carrying  out  a  project  of  imurovement  designated  as  *^Plan  A,"  of 
which  amount  the  Secretary  of  War  was  authorized  to  expend  $10,000 
in  the  river  north  and  west  of  Grosse  Isle  for  the  deepening  of  the 
channel  to  Wyandotte,  Mich.,  with  the  proviso  that  contracts  may  be 
entered  into  for  such  materials  and  work  as  may  be  necessary  to 
prosecute  said  project,  not  to  exceed  in  the  aggregate  $1,750,000. 
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Operations  under  the  old  and  new  projects  were  continued  during 
the  nsoal  year  as  follows: 

Contract  work  was  commenced  in  June,  1900,  to  widen  Lime  Kiln 
Crossing  180  feet  to  the  westward,  with  a  depth  of  21  feet  at  a  stage 
of  672.6,  and  was  completed  October  27,  1903,  the  total  amount  of 
material  removed  being  101 ,072  cubic  yards,  of  which  1,640  cubic  yards 
were  removed  during  the  fiscal  year,  the  material  being  limestone 
rock  requiring  drilling  and  blasting. 

A  triangular  area  at  the  south  end  of  the  crossing,  000  feet  long  and 
180  wide,  was  deepened  from  16  to  21  feet  under  a  conti'act  which 
was  completed  October  27,  1903,  the  total  amount  of  material  removed 
being  6,602  cubic  yards,  30  of  which  were  removed  during  the  tiscal 
year. 

The  remaining  portions  of  the  Lime  Kiln  Crossing  still  have  a 
least  depth  of  but  19  feet  at  a  stage  of  672.6. 

Contract  work  commenced  in  luSl  for  deepening  the  channel  through 
Amherstburg  reach  to  a  depth  of  21  feet  at  a  Lake  Erie  stage  of  671.5, 
for  a  width  of  600  feet,  was  completed  October  14,  1903,  the  total 
amount  of  material  removed  bein^  98,331.9  cubic  j'ards,  of  which 
18,891.3  cubic  j^ards  were  removed  during  the  fiscal  year,  the  material 
being  limestone  rock  requiring  drilling  and  blasting. 

New  contracts  provide  for  a  21-foot  depth  at  a  stage  of  670.8  and 
least  width  of  600  feet,  for  the  entire  stretch  from  above  Ballards  Reef 
channel  to  l)elow  Detroit  River  light. 

The  project  known  as  the  1902  project,  by  which  the  channel  lines  are 
to  be  changed  from  those  of  the  earlier  projects  in  order  to  straighten 
the  channel  and  at  the  same  time  to  take  advantage  of  former  improve- 
ments, is  now  about  to  be  carried  out,  the  contract  for  the  work  hav- 
ing already  been  let,  but  no  work  was  done  during  the  fiscal  year. 
This  conti-act  requires  the  removal  of  about  140,000  cubic  yarSs  of 
mainly  limestone  bed  rock. 

Under  contract,  dredging  was  commenced  on  May  24,  1904,  on  the 
Amherstburg  reach  and  Hackett  Range,  the  object  being  to  provide 
a  clear  depth  of  21  feet  for  widths  of  800  to  600  feet,  straightenmg  the 
old  channel  lines  and  taking  advantage  of  work  already  completed, 
involving  the  removal  of  some  600.000  cubic  yards.  At  the  close  of 
the  tiscalyear  7,600  cubic  yards  had  been  removed,  consisting  of  sand, 
clav,  and  bowlders  overlying  the  bed  rock. 

Of  the  $10,000  authorized  for  deepening  the  channel  to  Wyandotte, 
Mich.,  nearly  the  entire  amount  was  expended,  work  under  contract 
commencing  Mav  17,  1904,  and  ending  June  27,  1904,  66,668  cubic 
yards  of  material  being  removed. 

In  addition  to  the  contract  work  a  derrick  scow  and  diving  plant 
belonging  to  the  United  States  were  operated  by  hired  labor  from 
July  1  to  November  27.  1903,  and  from  May  1  to  June  30,  11M)4, 
renioving  776  cubic  varus  of  bowlders  over  an  ai*ea  of  some  2(X),(KX) 
square  yards  from  the  channel  between  the  head  of  Ballards  Reef  and 
Bar  Point,  wherever  the  sweeping  raft  dis(*losed  points  having  less 
than  the  required  21  feet  depth. 

Sweeping  by  raft  over  channel  areas  and  surve3's,  both  general  and 
special,  were  continued,  and  water-gauge  readings  were  automatically 
recorded  at  Amherstburg  during  the  year  and  the  results  transmitted 
to  the  Lake  Survey  office. 
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These  works  were  under  the  local  supervision  of  Asst.  Engineer 
Chas.  Y.  Dixon,  to  whose  detailed  report  attention  is  invited,  partic- 
ularly to  the  present  condition  of  the  channel  as  the  result  of  past 
improvements,  a  condensed  statement  of  which  is  not  attempted. 

The  commerce  through  the  Detroit  River  during  the  calendar  year 
1903  amounted  to  over  46,000,000  freight  tons,  as  shown  by  the 
subjoined  report  of  Mr.  Wheeler. 

Mon^iy  statement, 

July  1,  1903,  balance  unexpended $990,717.20 

June  lib,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         81,358.98 


July  1,  1904,  balance  unexpended 909,358.22 

July  1,  1904,  outstanding  liabilities 14,089.55 

July  1,  1904,  balance  available 895,268.67 


July  1,  1904,  amount  covered  by  uncompleted  contracts 1, 234, 418. 47 


Amount  (estimated)  required  for  completion  of  existing  project 800, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 450,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


June23,  1874 $25,000 

June  18,  1878 100,000 

March  3,  1879 50,000 

June  14,  1880 50,000 

March  3,  1881 50, 000 

August  2,  1882 60, 000 

July5,  1884 200,000 

August  5,  1886 37, 500 

August  11,  1888 130,500 

July  13,  1892 30,000 

August  18,  1894 30,000 


June3,  1896 $30,000 

March  3,  1899 100,000 

June  6,  1900  (sundry  civil  act)  200, 000 
March  3,  1901   (sundry  civil 

act) 325,000 

June  13,  1902 500,000 

June  28, 1902  (sundrv  civil  act)  136, 500 
March  3,  1903   (sundry  civil 

act) 450,000 

Total 2,504,600 


ABSTRACT  OF  CONTRACTS    IN    FORCE    DURING    THE    FISCAL   YEAR    ENDING   JUNE  30,  1904. 

Contract  dated  May  18,  1900. 

Name  of  contractor:  Jamee  B.  Donnelly,  Buffalo,  N.  Y. 
Amount  and  character  of  work:  $189,^9.01;  dredging  at  lime  Kiln  Crossing. 
Price  per  unit:  $2.27  per  cubic  yard,  bank  measurement  (full  rate),  and  $1.13}  ikt 
cubic  yard,  bank  measurement  (half  rate). 
Date  of  approval:  June  4,  1900. 
Date  of  beginning  of  work:  June  23,  1900. 
Date  of  expiration  (as  extended):  indefinite.    Completed  October  27,  liKX3. 

Contract  dated  June  6,  1901. 

Name  of  contractor:  M.  Sullivan,  Detroit,  Mich. 

Amount  and  character  of  work:  $284,724.59;  dredging  AnihorHtburg  Reach. 

Price  per  unit:  $2.90  per  cubic  yard,  bank  measurement. 

Date  of  approval:  June  27,  1901. 

Date  of  beginning  of  work:  Julv  5,  1901. 

Date  of  expiration  (as  extended):  indefinite.    Complete<l  0«*tolMT  14,  1903. 


APPENDUC   O  a— BBPOBT   OF  LIEUT.  OOL.  DAVIS.  8133 

Qmtraei  dated  June  6^  190t. 

Name  of  contractor:  Donnelly  Contracting  Company,  Buffalo,  N.  Y. 

Amoant  and  character  of  work:  $19,329.01;  dredging  at  routh  end  of  Lime  Kiln 
Cro88ing. 

Price  per  unit:  $4.21  per  cubic  yard,  bank  measurement  (full  rate),  and  $2.10}  \wr 
cubic  yard,  bank  measurement  (half  rate). 

Date  of  approval:  July  3,  1902. 

Date  of  beginning  of  work:  August  15,  1902. 

Date  of  expiration:  about  July  10,  1903.    Completed  October  27,  1903. 

Emergency  contract  dated  June  SOy  J90S, 

Name  of  contractor:  M.  Sullivan,  Detroit,  Mich. 

Amount  and  character  of  work:  $3,140;  hire  of  tug  (^ickstep. 

Price  per  unit:  $600  per  calendar  month. 

Date  of  beginning  of  work:  July  10,  1903. 

Date  of  expiration:  about  December  10,  1903.     Completed  December  1,  1903. 

Omtraci  dated  April  5,  1904. 

Name  of  ix)n tractor:  G.  H.  Brevmann  &  Bro.,  Toledo,  Ohio. 

Amount  and  character  of  work:  $430,625  (estimated);  dredging  mH-tion  2,  Lime 
Kiln  Crossing. 

Price  per  unit:  $3.25  per  cubic  yard,  bank  measurement  (full  rate),  an<l  $1.62}  |ht 
cubic  yard,  bank  measurement  (fialf  rate). 

Date  of  approval:  April  14,  1904. 

Date  of  beginning  of  work:  June  20,  1904. 

Date  of  expiration:  (400  good  working  days)  about  July  7,  1906. 

Emergency  contract  dated  April  ISy  1904- 

Name  of  contractor:  J.  H.  &  D.  Sullivan,  Detroit,  Mich. 

Amount  and  character  of  work:  $3,444  (estimated);  hire  of  tug  (^lickstep. 

I*rice  pt*r  unit:  $574  per  calendar  month. 

Date  of  beginning  of  work:  April  25,  1904. 

Date  of  expiration:  about  October  25,  1904. 

Contract  dated  May  5,  1904. 

Name  of  contractor:  (t.  H.  Breymann  A  Bro.,  Toledo,  Ohio. 
Amount  and  character  of  work:  $9,000  (estimated);  dredging  channel  to  Wyan- 
dotte, Mich. 

I*ri(*e  i^er  unit:  $20  i)er  workins  hour. 

Date  of  appn>val:  May  19,  1904. 

Date  of  U'ginning  of  work:  June  23,  1904. 

Date  of  expiration:  indefinite.     Completed  June  27,  1904. 

Contract  dated  May  SI,  1904. 

Name  of  i*ontractor:  M.  Sullivan,  Detroit,  Mich. 

Amount  aiMi  character  of  work:  $804,000  (estimated);  dredging8ection4,  Anihenit- 
burg  Reach  and  Hackett  Range. 

iMce  |>er  unit:  $2.40  per  cubic  yard,  bank  measurement  (full  rate),  and  $1.20  per 
cubic  yard,  bank  measurement  (half  rate). 

Date  of  approval:  June  13,  1904. 

Date  of  l>eginning  of  work:  August  15,  1904. 

Date  of  expiration:  (5(X)  good  working  days)  about  May  15,  1907. 


RKPoirr  or  mr.  k.  s.  whbklbr,  asbiotant  kncsinkbr. 

Unitbo  States  Kn(}inbcb  Office, 

DHroit,  Mich,,  April  6,  11K)4. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  the  commerce 
using  the  Detroit  River  and  also  the  St.  Clair  Flats  Ouial. 
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The  compilation  has  been  from  data  similar  to  that  used  in  1902,  viz:  The  marine 
post-office  record  of  vessels  passing  through  Detroit  River  and  the  custom-house 
record  of  vessels  stopping  in  Detroit  River. 

The  Detroit  postmaster,  Mr.  F.  B.  Dickerson,  has  permitted  the  record  of  vee^ls 
passing  Detroit  River  to  be  copied. 

The  collectors  of  customs  at  Detroit,  Windsor,  and  Amherstburg  have  permitted 
the  records  of  vessels  stopping  in  Detroit  River  to  be  copied.  This  gives  a  complete 
list  of  l)oats  using  Detroit  River. 

After  the  list  was  completed  the  net  registered  tonnage  was  copied  from  the  Amer- 
ican and  Canadian  "Blue  Books,"  and  summed.  This  gives  the  total  net  registered 
tonnage  using  Detroit  River.  The  ferryboats  plying  between  Detroit  and  Windsor 
and  Detroit  and  Belle  Isle  are  not  included. 

The  passages  are  collected  and  summed  up  as  follows: 


Date. 


1903 

March 

April 

my 

June 

July 

August 


Number 

Net  regis- 

of vessels. 

tered  tons. 

326 

72,880 

2.181 

2,147,001 

4,583      6,378,742 

4.677       6,309,046 

5,168      6,847,869 

6,070 

5,626,599 

Date. 


Number 
of  veiwels. 


1903.  I 

September..... '  4,206 

October 3.690 

November 2, 703 

December i  fjfrl 

Total I  :W,113 


Net  regit«- 
teredton^. 


4.749.499 

4,494.8.'>1 

3,157.591 

609,729 

37,463,796 


The  preceding  results  are  compiled  from  official  lists  which  are  rejjuired  by  law  to 
be  accurate  and  complete.  The  derived  net  registered  tonnage  is  entirely  trust- 
worthy, and  is  probably  not  in  error  so  much  as  1  per  cent. 

The  net  registered  tonnage  is  1,874,893  tons  less  than  for  the  season  of  1902.  This 
decrease  is  not  unexpected,  a  similar  decrease  having  been  ob8er\'ed  at  St.  Marys 
Falls  Canal. 

No  record  is  kept  of  the  freight  actually  carried  through  the  Detroit  River.  It  is 
therefore  not  possiole  to  determine  the  actual  freight  tonnage  with  the  accuracy  that  has 
been  obtained  for  net  registered  tonnage.  A  close  approximation  of  the  freight  ton- 
nage was  obtained  for  the  season  of  1902  by  comparison  with  the  tonnage  at  St.  Marys 
Falls  Canal,  at  which  place  the  records  of  both  the  net  registered  tonnage  and  actual 
freight  tonnage  are  kept.  It  is  found  that  in  recent  years  (from  1897  to  1902)  the 
actual  freight,  in  tons  of  2,000  pounds  each,  at  St.  Marys  Falls  Canal  has  exceeded 
the  net  registered  tonnage  by  from  12  to  15  per  cent;  in  1902  the  ratio  of  12 J  per  cent 
was  use<l.  For  1903  the  ratio  is  25  per  cent  This  large  change  in  ratio  is  explained 
as  follows:  In  1902  the  coal  market  was  very  much  disturbed,  and  but  little  coal  went 
up  the  Lakes,  consequently  there  was  a  shortage  in  coal  which  was  made  up  in  1903. 
An  examination  of  the  St.  Marys  Falls  records  shows  that  the  coal  was  2,000,000  tons 
more  in  1903  than  it  wa.*^  in  1902,  this  being  upfreight  did  not  increase  the  registered 
tonnage  at  all,  and  is  sufficient  to  account  for  nearly  all  of  the  change  in  the  ratio 
between  freight  and  registered  tonnage. 

Again,  the  available  depth  of  water  in  the  channels  was  about  0.4  foot  greater  in 
1903  than  in  1902,  allowing  the  heavy-<lraft  boats  to  load  deei>er.  These  two  causes 
are  amply  sufficient  to  explain  the  exc«ss  in  the  ratio  of  1903  over  that  of  1902. 

The  ireight  tonnage  at  St.  Marys  Falls  Canal  for  the  season  of  1903  being  25  per 
rent  greater  than  the  net  registered  tonnage,  we  may  apply  this  ratio  to  the  net  Pe«- 
istered  tonnage  of  the  Detroit  River.  This  gives  46,817,245  freight  tons  of  2,000 
ix)unds  each  for  the  Detroit  River  for  the  season  of  1903.  This  estimate  of  actual 
freight  dei)ends  upon  the  assumption  that  the  ratio  between  ai^tual  and  postered 
tonnage  in  the  Detroit  River  is  the  same  as  that  found  at  St.  Marys  Falls  Canal, 
therefore  it  is  only  approximate  and  d(x»s  not  have  the  accuracy  of  the  determination 
of  the  net  roistered  tons;  it  is,  however,  believwl  that  the  similarity  of  the  business 
in  the  Detroit  River  to  the  business  through  the  St.  Marys  Falls  Canal  is  such  that 
the  error  can  not  exceed  4  per  cent. 

The  commerce  using  St.  Clair  Flats  Canal  is  very  nearly  the  same  as  that  of  the 
Detroit  River.  There  are,  however,  some  small  differences,  as  follows :  It  is  found 
from  the  customs-house  records  that  3,96ii,289  net  registered  tons  do  not  go  through 
the  canal,  but  turn  around  and  go  back  down  the  river.  This  should  l)e  subtraete<i 
from  the  Detroit  River  tonnage.  There  is  a  small  amount  of  business  done  at  Lake 
St.  Clair  ports  which  does  not  reach  the  Dt'troit  River  and  of  which  we  have  no 
actual  reconl.  It  is  estimated  by  th**  custcxlian  to  aggregate  20,000  net  resistereil 
tons  during  the  si^ason.  This  should  l>e  added  to  the  Detroit  River  tonnage.  Making 
these  corrections,  the  total  net  registered  tons  passing  St  Clair  Flats  Canal  during  the 


APPENDIX   O  O— REPORT   OF   LIEUT.  COL.  DAVIS.  8185 

of  1903  18  found  to  be  33,510,607  net  registered  tons,  and  41,888,134  freight 
tons  of  2,000  pounds  each. 

The  work  of  compiling  thene  statistics  has  been  considerable,  and  has  been  done 
b^  Junior  Engineers  H.  R.  Allen  and  Hamlet  Kent  and  Master  C.  L.  Wilson,  Custo- 
dian Wm.  Mott,  and  Steam  Engineer  A.  R.  Crook. 

SUMMARY. 

Detroit  River. 

Net  registered  tons 37,453,796 

Freight  in  tons  of  2,000  pounds 46,817,245 

Nunooer  of  vessel  passages 33, 113 

iS5f.  Clair  Flats  Canal 

Net  registered  tons 33,510,507 

Freight  in  tons  of  2,000  jwunds 41,888,134 

Very  respectfully,  your  obedient  servant, 

E.  8.  Wheslsr, 
Chief  Amslant  Engineer. 
IJeut.  Col.  Chas.  E.  L.  B.  Davis, 

Corps  of  Engineers. 


bkpokt  ok  mr.  chas.  y.  dixon,  ashurtant  knoinkbr. 

Unitbd  Statu  Enginbkr  Officb, 

Detroit,  3/iWi.,  July  S,  1904. 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  operations  under  my 
charge  during  the  fiscal  year  ending  June  30,  1904,  connected  with  the  improvement 
of  the  Detroit  River: 

Section  jf,  lAme  Kiln  Crossing. — The  objecrt  of  this  improvement  was  to  secure  a  chan- 
nel depth  of  21  feet  (at  a  l^ake  Erie  Htage  of  572.6  feet  alx)ve  mean  tide  at  New  York) 
throughout  the  west  180  fe<'t  of  a  600-foot  channel  along  the  Lime  Kiln  Crosning 
range.  The  length  of  channel  covere<l  by  this  «)ntract  was  3,000  ft»et,  and  the  k»aj*t 
depth  prior  to  improvement  was  alK>ut  14  feet.  This  work  was  performe<l  by  James 
B.  Donnelly,  of  Buffalo,  N.  Y.,  under  fonnal  contract  date<i  May  18,  1900,  the 
contract  price  Inking  $2.27  {ler  cubic  yard,  bank  measurement,  for  material  above  the 
21 -foot  grade,  and  $1,135  per  tnibic  yard  for  material  removed  from  between  the  21 
and  23  foot  gradea*. 

Work  under  this  contrac^t  was  commenced  on  June  23, 1900,  and  the  contract  time 
expired  on  November  30«  1901,  but  the  work  then  being  incomplete  the  time  limit 
was  waived,  the  contractor  agreeing  to  continue  and  complete  tne  work  at  the  con- 
tract prices,  using  such  j>lant  as  might  be  approved  by  the  engineer  officer  in  charge. 

Operations  were  contmuc<l  during  the  fiscal  vear  until  October  27,  1903^  when  tne 
work  was  completed.  The  plant  used  was  as  follows:  One  drill  boat  equipped  with 
three  drills  (18  hours  worke<l),  one  dre<ige  (18  hours  worked),  one  demck  scow 
(827  hours  worketi),  one  tug,  and  the  necessary  dump  scows. 

The  amount  of  material  removed  during  the  flsi^al  year  was  1,540  cubic  yards,  bank 
measurement  The  total  amount  of  material  removea  under  this  contract  was  66,0^.3 
cubic  yards,  full  rate  (above  21 -foot  grade);  35,045.5  cubic  yards,  half  rate  (between 
21  ana  23-foot  grades),  and  20,6^^5.2  inibic  yards,  no  payment  (below  23-foot  grade) ; 
and  the  amount  earned  by  the  contrac^tor  was  $189,656.34. 

The  material  removed  oonsisteii  mainly  of  limestone  bedrock,  which  reauire<l  to 
be  drilled  and  blasted  before  being  removed.  The  holes  were  generally  <irille<l  at 
the  comers  of  5-foot  squan^s,  and  during  the  fiscal  year  the  number  of  holes  drilled 
was  66,  beinji;  330  linear  fe(*t,  and  the  number  of  pounds  of  dynamite  used  was  525. 

An  examination  of  the  area  iniprove<i  under  this  contract  by  means  of  liars  sus- 
pended from  the  sweeping  raft  to  the  21 -foot  grade  was  completed  on  October  27, 
1903,  on  which  date  the  work  was  a(N<epted  and  the  contract  closed.  The  survey  on 
which  was  l)ased  the  final  cKtimato  was  completed  during  November,  1903,  and  the 
final  estimate  was  sulmiitted  on  November  21,  1903. 

Item  vt,  widening  at  the  south  end  of  Lime  Kiln  Crossing. — The  object  of  this  im- 
provement was  the  deepening  t^)  21  feet  (at  a  Lake  Erie  stage  of  571.5  feet)  of  a  tri- 
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clear  depth  of  22.1  feet,  and  within  the  east  part  (about  200  feet  width)  there  is  a  clear 
depth  or  19.5  feet,  and  for  the  remaining  part  of  this  course  (about  4,500  feet)  there 
is  a  clear  depth  of  22.1  feet  for  a  width  of  500  feet,  with  a  contract  in  force  (work 
now  in  progress)  i)roviding  for  a  widening  to  600  feet  and  deepening  to  22.8  feeL 
From  the  south  end  of  Amherstburg  reacn  to  about  1 J  miles  south  of  Bois  Blanc 
Island  there  is  a  clear  depth  of  19.3  feet  for  from  500  to  600  feet  width,  with  a  con- 
tract in  force  providing  for  a  deepening  to  22.8  feet  for  a  width  of  600  feet  and  length 
of  1,000  feet  at  the  north  end,  and  for  the  west  300  feet  throughout  the  southern 

g^rtion.  From  about  IJ  miles  south  of  Bois  Blanc  Island  to  about  1  mile  south  of 
ar  Point  there  is  a  clear  depth  of  21  feet  for  600  feet  width,  and  from  about  1  mile 
south  of  Bar  Point  to  Detroit  River  light-house  there  is  a  clear  depth  of  20  feet  for  a 
width  of  800  feet. 

Surveys. — During  July,  October,  and  November,  1903,  sounding^  were  taken  at  the 
comers  of  10- foot  squares  from  the  sweeping  raft,  when  anchored  in  the  desired  por- 
tions, for  the  purpose  of  determining  the  condition  of  the  dumpling  grounds  (July 
survey),  and  for  the  purpose  of  computing  the  amounts  of  material  removed  under 
contracts  for  excavation  at  Limekiln  Crossing  and  at  Apiherstburg  reach  (October 
and  November  survey).  The  total  number  ofsoundings  thus  taken  was  50,110,  at  a 
cost  of  $1,352.40,  being  2*7  cents  per  sounding. 

During  December,  1903,  and  January,  1904,  ice  surveys  were  made  covering  the 
area  improved  at  Amherstburg  reach  for  the  purpose  of  computing  the  final  estimate, 
and  at  Bar  Point  shoals  for  the  purpa<«e  of  computing  estimates  for  future  work. 
These  surveys  consisted  in  taking  soundings  at  10-foot  intervals  along  cross  sections 
10  feet  apart  at  Amherstburg  reach,  and  at  10-foot  intervals  along  cross  sections  20 
feet  apart  at  Bar  Point  shoals.  The  numl^er  of  soundings  taken  was  60,710,  at  a  cost 
of  $1,786,  being  2.9  cents  per  sounding. 

During  February,  1904,  an  ice  survey  was  made  for  the  purpose  of  correcting  the 
charts  to  show  the  present  condition  between  the  channel  and  the  west  shore  at  the 
mouth  of  the  Detroit  River.  This  survey  consisted  in  the  takine  of  soundings  at 
50-foot  intenals  along  cross  sections  500  feet  apart  The  number  ofsoundings  taken 
was  11,400,  at  a  cost  of  $601.50,  being  5.3  cents  per  sounding. 

WaUr-gange  readings. — The  automatic  water  gauge  at  the  mouth  of  the  Detroit 
River  was  attende<l  to  regularly  during  the  jear,  and  the  record  derived  therefrom 
was  reduced.  The  following  are  the  elevations  (levels  of  1903),  above  mean  tide  at 
New  York,  of  the  mean  stage  for  the  several  months: 


Feet. 

Julv,  1903 573.20 

August,  11K)3 573.01 

Septem»)er,  1903 572.84 

October,  1903 572.40 

N<)veml>er,  1903 571.  87 

Deceml>er,  1903 571. 66 


Feet. 

Januarv,  1904 571.57 

February,  1904 571. 69 

March,  1904 572,22 

April,  1904 573.31 

Mav,  1904 573.61 

June,  1904 573. 74 


The  highest  Htage  of  water  during  the  year  was  575.27,  on  May  31,  l^p4,  and  the 
lowest  stage  was  569.89,  on  December  13,  1903.  The  month  of  greatest  fluctuation 
was  SeptemlK»r,  1903  (3.89  feet),  and  the  month  of  least  fluctuation  was  June,  19C4 
(1.35  feet).  The  greatest  fluctuations  during  a  jKjriod  of  twentv-four  hours  were  as 
follows:  2.95  feet,  on  Julv  18,  1903;  2.93  feet,  on  November  11,*  1903,  and  3.57  feet, 
on  November  12,  1903. 

Very  respectfully,  your  obedient  8er\'ant,  Chas.  Y.  Dixon, 

AsgiMani  Engineer, 
Lieut.  Col.  Oil  AS.  E.  L.  B.  Davis, 

Corps  of  Engineers. 


O  0  8. 


REM0V1N(4  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 


Wrcci'  of  stiff rfier  T,  D,  Stftnson,-  This  steamer  wa.^^  burned  June 
3(^  1903,  an<i  sank  near  the  Riverside  Hotel,  St.  Clair  Flats.     August 
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• 

5y  1908,  a  contract  whs  made  for  tho  removal  of  the  wreck  for  $3(.K^ 
and  August  18,  1903,  the  work  was  completed. 

Sunken  anchor. — An  obstruction  was  reported  in  the  channel  about 
1  mile  above  the  Port  Huron  light-ship.  The  U.  S.  S.  Hancock  found 
and  removed  this  obstmction  August  8,  1903,  it  proving  to  be  a  large 
anchor  of  English  make  bearing  the  date  of  1819.  By  authority  of 
the  Secretary  of  War,  this  anchor  has  been  placed  in  Belle  Isle  Park, 
Detroit. 

Wreck  of  schoofier  Champion. — ^This  vessel  was  sunk  in  St.  Clair 
Kiver  July  13, 1903,  near  the  head  of  Kussells  Island.  Attempts  were 
made  to  drag  the  wreck  out  of  the  channel,  but  proving  unsuccessful, 
a  contract  was  made  in  August,  1903,  for  the  removal  of  the  wreck 
for  (950,  and  the  work  completed  September  2,  1908. 

Wreck  of  the  Hteanier  John  X.  GUaden. — This  steamer  was  sunk  bv 
colliding  with  the  steel  l)arge  Magna  in  the  St.  Clair  Flats  Canal, 
Michigan,  on  October  9,  1903.  Operations  for  the  removal  of  the 
wreck  were  begun  at  once  and  continued  until  the  close  of  navigation, 
at  which  time  about  two-thirds  of  the  wreck  had  l>een  removed.  In 
Deceml)er,  1903,  a  contract  was  made  for  the  removal  of  the  remain- 
ing portions  of  the  wreck  for  $2,3(X>.  On  April  17,  1904,  the  con- 
tractor went  up  to  the  canal  with  his  wret*king  plant,  and  on  May  4, 
iS>04,  the  removal  of  the  wreck  was  reported  as  complete.  The  total 
cost  of  the  removal  was  $41,837. 

Wr*rk  (f  the  steamer  Mhrnenota. — This  vessel  burned  and  sank 
Novem])er'l7,  1903,  in  al)out4<>  feet  of  water  1,500  to  2,()0U  feet  below 
(irande  Pointe  Hotel  wharf,  in  the  St.  Clair  River.  As  the  wreck  lies 
in  Canadian  waters,  it  would  seem  that  its  removal  ought  to  bt*  done  ])v 
the  Dominion  government.  Correspondence  with  the  department  hav- 
ing charge  of  such  matters  developing  the  fact  that  considerabh*  dchiy 
would  ot  necessity  arise,  and  as  the  obstruction  was  a  serious  one  to 
the  navigation  int4»rests  of  the  United  States,  an  allotment  of  Jm>,(MM) 
was  obtained  in  Decemlx^r,  1903,  for  the  removal  of  the  wreck,  but  at 
present  the  Canadian  government  is  engaged  in  its  removal.  When 
last  heard  from  th(*  contractor  had  removed  the  cargo  of  coal  and  the 
engines  and  Iwiler  were  ready  for  removal.  Work  of  removal  was 
in  progress  at  the  close  of  the  fiscal  year. 

Sunken  light-houjte  (tIIh. — Four  wooden  cribs  filled  with  stone  origi- 
nally formed  the  sulwtructure  of  l^eacon  lights  on  the  ship  channel 
rnnge  at  the  lower  end  of  I^ake  St.  Clair.  These  lights,  having  Ijeen 
i"epla(*ed  by  floating  lights,  were  almndoned  by  the  light-house  authori- 
ties some  time  previous  to  IJHXK  The  ice  soon  overturned  these  cribs, 
and,  lying  close  to  tho  channel  edge  in  depths  varying  from  16  to  19^ 
feet  of  water,  with  but  2  to  8  feet  of  water  over  them,  they  formed 
dangerous  obstructions,  particularly  to  craft  of  light  draft.  The 
Light-House  Rstablishment  not  l>eing  able  to  remove  these  cribs  with- 
out special  legislation,  authority  was  granted  by  the  Secretary  of  War, 
the  cost  of  removal  to  l>e  paid  from  tne  appropriation  for  the  improve- 
ment of  the  ship  channel  (»onne<*ting  waters  of  the  Great  Lakes  l)etween 
Chicago,  Oulutn,  and  Buffalo,  \vork  was  commenced  May  21  and 
the  last  crib  removed  May  28,  1904. 

Sunken  crth. — A  crib  was  Ijuilt  in  the  sixties  on  the  north  side  of  St. 
Marys  River  channel  just  alH>ve  Sailoix  Encampment  for  the  purjM)se 
of  supplj'ing  cord-wood  fuel  to  tugboats,  and  in  the  course  of  time. 


3140      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

being  abandoned,  had  sunken  and  become  a  dangerous  obstruction  to 
navigation. 

Its  removal  was  authorize<l  June  6, 1\K)3,  at  a  total  cost  of  $900,  and 
its  removal  effected  in  August,  1903. 


ABOTRACT  OF    CX)NTRACT8    IN    FORCE    DURING    THK    FISCAIi   YEAR  ENDING  JUNE   30,   HHM. 

Emergency  coniractt  dated  August  .5,  190.'i, 

Name  of  contractor:  John  S.  Quinn,  Detroit,  Mich. 

Amount  and  character  of  work.  $950;  removal  of  wreck  of  w^hooner  Champion. 

Price  i)er  unit:  Lump  Hum  of  $950. 

Date  of  beginning  of  work:  August  15,  1903. 

Date  of  expiration:  September  4,  1903.    Completed  September  2,  1903. 

Emergency  contract  ^  dated  Aiiguutt  5,  J  90S. 

Name  of  contractor:  Louis  D.  Hawley,  Detroit,  Mich. 

Amount  and  character  of  work:  $;}00;  removal  of  wreck  of  steamer  T.  D.  tSthnmn, 

Pric'c  per  unit:  Lump  sum  of  $300. 

Date  of  b^inning  of  work:  August  6,  1903. 

Date  of  expiration:  August  25,  1903.    Complete*!  August  13,  1903. 

Emergency  contract^  dated  December  18,  190S. 

Name  of  contractor:  H.  W.  Baker,  Detroit,  Mich. 

Amount  and  character  of  work:  $2,300;  removal  of  remainder  of  wreck  of  steamer 
John  N.  GUdden. 
Price  i>er  unit:  Lump  sum  of  $2,300. 

Date  of  l)eginning  of  work:  January  17,  1904  (weather  permitting). 
Date  of  expiration:  Indefinite.    Completed  May  10,  1904. 


O  O  g. 


PRELIMINARY  EXAMINATION  AND  SURVEY  OF  BACK  CHANNEL  IN 
DETROIT  RIVER  FROM  MAIN  SHIP  CHANNEL  TO  WYANDOTTE. 
MICHIGAN. 

[Printed  in  House  Doc.  No.  160,  Fifty-elKhth  ConflrreM;,  necond  RcsHion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WaMngton^  Decemhr  12^  1903. 

Sir:  I  have  the  honor  to  submit  herewith  for  transniissioii  to  Con- 
gress copies  of  re|)orts  dated  January  !♦»  and  October  12,  r.>03,  with 
map,"  by  Maj.  W.  H.  Bixby,  Corps  of  F^ngineers,  upon  preliminary 
examination  and  survey,  respectivelv,  for  '*  channel  m  Detroit  RiveV 
20  feet  deep  from  main  channel  to  \Vyandotte,''  Mich.,  made  in  pur- 
suance of  the  provisions  of  the  river  and  harbor  act  approved  tFune  13, 
1902. 

«Not  reprinted;  printe<l  in  Houi»t»  Dot*.  No.  160,  Fifty-eighth  CongresB,  second 
session. 
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The  item  in  the  law  contemplates  securing  a  better  connection 
between  the  main  channel  of  Detroit  River  and  the  channel  back  of 
Grosse  Isle,  which  lies  in  front  of  Wyandotte.  The  plan  of  improve- 
ment presented  by  Major  Bixby  provides  for  securing  this  connection 
by  straightening  and  enlarging  the  upper  and  lower  entrances,  by 
means  oi  dredging,  to  a  depth  of  20  feet  and  minimum  width  of  8oo 
feet,  at  an  estima^  cost  oi  $57,500,  it  being  proposed  to  start  such 
work  with  the  $10,000  made  available  for  the  purpose  in  the  item  of 
appropriation  for  improvement  of  Detroit  River,  in  the  river  and  imr- 
bor  act  approved  June  13,  1902. 

These  reports  have  been  referred  for  consideration  by  the  Board  of 
Engineers  lor  Rivers  and  Harbors,  as  provided  in  sections  3  and  14 
of  said  act,  and  attention  is  respectfully  invited  to  its  report  of 
December  4, 1903. 

The  local  and  division  engineers  and  the  Board  are  of  opinion,  in 
which  I  concur,  that  it  is  desirable  for  the  United  States  to  undertake 
the  proposed  work  to  the  extent  herein  outlined. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GiLLKSPIE, 

Brig,  Gen.y  Chief  of  EnginterH^  U.  jS.  Army. 

Hon.  EuHU  Root, 

Secretary  of  War. 


preliminart   examination  of   back  channel  in  detboit  rtveb 
fbom  main  ship  channel  to  wyandotte,  mch. 

Engineer  Office,  United  States  Army, 

Detroit^  Mich.^  January  16 ^  1903, 

General:  Complying  with  the  requirements  of  the  river  and  harbor 
tu't  of  June  13, 1902,  and  your  instructions  of  June  23  and  August  30, 
I  have  the  honor  to  submit  the  following  report  on  a  preliminary 
examination  of  '"channel  in  Detroit  River  30  feet  deep  from  main 
channel  to  Wyandotte,'^  Mich. 

Wyandotte,  Mich.,  is  on  a  back  channel  of  the  Detroit  River,  such 
back  channel  being  about  15  miles  long,  measured  from  deep  water  at 
its  northern  end  or  head  in  the  main  river  opposite  Ek^orse  down  to 
deep  water  at  its  southern  end,  where  the  Detroit  River  empties  into 
Lake  Erie.  From  the  main  channel  of  the  Detroit  River  down  this 
back  channel  to  Wyandotte,  a  distance  of  about  3  miles,  there  is  already 
a  navigable  channel  way  of  more  than  20  feet  depth^  over  a  width  vary- 
ing from  about  300  feet  to  about  1,000  feet  This  baok  channel  is, 
furthermore,  already  connected  to  the  main  channel  of  Detroit  River 
by  a  secondary  channel  way  extending  from  the  main  river  opposite 
the  lower  and  southern  end  of  Wyandotte  along  the  east  side  of  the 
upper  and  northern  end  of  Grosse  Isle  to  the  back  channel  at  the 
upper  and  northern  end  of  Wyandotte,  this  secondary  channel  way 
being  about  1.5  miles  long,  witn  a  depth  already  more  than  20  feet, 
over  a  channel  width  varying  from  about  400  to  about  800  feet  From 
Wyandotte  down  the  back  channel  about  5  miles,  to  the  Michigan 
Centrail  Railroad  bridge,  the  back  channel  is  also  already  fully  20  feet 
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connection  with  and  as  part  of  the  already  authorized  work  in  this 
back  channel;  and  furUier  special  allotments  for  such  survej  are 
therefore  considered  unnecessary. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBT, 

Major^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  GnxESPiB, 

Chief  of  Engineers^  TJ.  S.  A* 
(Through  the  Division  Engineer.) 

[Fint  indonement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago  J  lU.^  January  17^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers  with  the  recom- 
mendation that  a  survey  of  the  locality  be  authorized  as  contemplated 
in  paragraph  9  of  this  report 

O.  H.  Ernst, 
Lieut.  Col.^  Corps  of  Engineers^ 
Division  Engineer^  Nai*thwest  Division. 

[Second  indonement.] 

•  Office  Chief  of  Engineers,  U.  S.  Army, 

F^tmiary  3^  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation,  as 
required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Ooiond^  Corps  of  Engineers. 

[Third  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  01,  February  19^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm  v. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  tne 
within  rei)ort  of  the  district  officer  on  the  preliminarv  examination  of 
^^  channel  in  Detroit  River  20  feet  deep  from  main  channel  to  Wyan- 
dotte," and  the  indorsement  of  the  division  engineer  thereon. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000 
for  the  improvement  of  Detroit  River  from  Detroit  to  I^ke  Erie,  **of 
which  amount  the  Secretary  of  War  may  expend  $10,000  in  the  said 
river  north  and  west  of  Grosse  Isle  for  the  aeepening  of  the  channel 
to  Wyandotte,  Michigan." 

The  district  officer  and  division  engineer  recommend  that  a  survey 
to  cost  about  $500  be  made  from  the  $10,000  thus  appropriated,  on 
which  to  base  a  detailed  project  for  the  expenditure  of  the  balance  of 
the  available  funds.  The  Board  concurs  in  the  views  of  these  officers, 
and  recommends  that  the  survey  be  made  from  funds  appropriated  for 
the  improvement. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers^ 

Senior  Member  Ptesmd. 
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[Fourth  Indoincment] 

Offioe  Chief  of  Engineers,  U.  S.  Arbtt, 

Fefynmry  «7,  190S. 

Respectfully  submitted  to  the  Secretary  of  War. 

This  is  a  report  on  preliminary  examination  of  channel  in  the  Detroit 
Uiver  from  tne  main  channel  to  Wyandotte,  Mich.,  authorized  l)y  the 
river  and  harbor  act  approved  June  18.  1902. 

Inviting  attention  to  the  report  oi  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  the  precedins^  indorsement,  I  recommend  that 
a  survey  of  the  locality  as  proposed  be  authorized. 

G.  L.  Gillespie, 
Brig.  Oen.^  Chief  of  Engineers^  U.  S.  Anny. 

[Filth  indonement] 

Wab  Department, 

March  J^  1903. 

Approved  as  reconunended  by  the  Chief  of  Engineers. 

Wm.  Cart  Sanger, 
Assistant  Secretary  of  War. 

(Sixth  Indonement] 

Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  November  ^^  190S. 

Respectfully  returned  to  the  Board  of  Engineers  for  Ki vet's  and 
Harbors  with  report  of  survey  as  recommendra. 
By  oonmiand  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Mqjor^  Corps  of  Engineers. 

[Seventh  Indonement] 

Board  of  Engineers  for  Rtvers  and  Harbors, 

Washington^  D.  C,  December  j^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

At  its  session  of  this  date  the  Board  of  Engineers  for  Rivers  and 
Harbors  had  under  consideration  the  accompMtnying  report  of  the  dis- 
trict oflSicer  on  a  survey  of  ^^  channel  in  Detroit  River  20  feet  deep  from 
main  channel  to  Wyandotte,^'  Mioh.,  and  the  indorsement  of  the 
division  engineer  thereon. 

The  act  ordering  this  examination  contemplated  securing  a  better 
connection  between  the  main  channel  in  Detroit  River  and  the  channel 
l)ack  of  (irosse  Isle,  which  lies  in  front  of  Wyandotte.  The  district 
officer  pro{)08es  to  secure  this  connection  by  straightening  and  enlarg- 
ing (1)  the  lower  entrance  along  the  east  side  of  Foint  Hennepin,  and 
(2)  the  upper  entrance  between  Grassy  Island  and  Mud  Island,  as 
shown  on  acoompanving  tracing.  It  is  proposed  to  start  the  work 
with  the  910,000  maae  available  for  the  purpose  by  the  act  of  June  18, 
1»02. 

At  present  the  greater  part  of  the  tonnage  originating  at  or  destined 
for  the  towns  or  Trenton  and  Wyandotte,  amounting  annually  to 
nearly  2,000,000  tons,  is  handled  l)y  rail,  but  it  is  ckimed  that  improved 
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navigation  facilities  will  induce  large  shipments  by  water  and  be  of 
great  benefit  to  commerce. 

The  estimated  cost  of  the  work  as  proposed  by  the  district  oflScer  is 
(57,500,  of  which  amount  there  is  on  hand,  as  stated  above,  ^0,000. 

Comparing  the  present  and  prospective  commerce  with  the  cost  of 
the  work,  the  Board  is  of  opinion  tnat  it  is  desirable  for  the  United 
States  to  undertake  the  improvement  of  a  "channel  in  Detroit  River 
20  feet  deep  from  main  channel  to  Wyandotte,"  Mich.,  as  proposed  by 
the  district  officer,  at  a  cost  of  $57,500. 
For  the  Board: 

Chas.  J.  Allen, 
Lieut,  Col.^  C(/rp8  of  Engineers^ 

Senior  Member  of  the  BoarcL 


survey  of  back  channel  in  DETROIT  RIVER  FROM  MAIN  SHIP  CHAN- 
nel to  wyandotte,  mich. 

Engineer  Office,  United  States  Army, 

Detroit,  Mi<ih.,  October  le,  1903. 

General:  I  have  herewith  to  submit  a  report  upon  the  survey  of 
the  channel  in  Detroit  River  20  feet  deep  from  the  main  channel  to 
Wyandotte,  Mich.,  as  called  for  by  the  provisions  of  the  river  and 
harbor  act  of  June  13,  1902,  authority  of  the  Secretary  of  War  dat^d 
March  4, 1903,  and  the  instructions  of  the  Engineer  Department  dated 
March  10,  1903. 

Wyandotte,  Mich.,  is  located  on  one  of  the  largest  back  channels 
of  the  Detroit  River,  close  to  the  southern  end  of  the  city  of  Detroit, 
opposite  the  head  of  Grosse  Isle,  and  lies  within  a  portion  of  Detroit 
River  covered  by  official  harbor  lines  already  established  and  approved 
by  the  War  Department.  The  manufacturmg  interests  of  Detroit  are 
already  extendmg  their  establishments  down  the  back  channel  of 
Detroit  River  to  Wyandotte,  and  even  beyond;  so  that  the  portion  of 
Detroit  River  covered  by  this  survey  is  entitled  to  consideration,  not 
only  from  the  local  commercial  interests  of  Wyandotte,  but  also  from 
the  propective  interests  of  a  greater  Detroit. 

Two  reports  on  the  preliminary  examination  of  this  channel  have 
already  been  submitted;  one  by  my  predecessor,  Col.  G.  J.  Lydecker, 
dated  October  20, 1900,  as  called  for  by  the  river  and  harbor  act  of  June 
6,  1900,  under  the  heading  "Detroit  River  [Michigan]:  With  a  view 
to  obtaining  a  sufficient  depth  of  water  in  the  channel  on  the  west  side 
of  Grosse  Isle,"  and  as  printed  on  pages  3208-3212,  Annual  Report  for 
1901,  as  well  as  in  House  Document  rfo.  82,  Fifty-sixth  Congress,  sec- 
ond session;  a  second  by  myself,  under  date  of  January  16,  1903,  as 
called  for  by  the  river  and  narbor  act  of  June  13,  1902.  Both  tliese 
reports  go  into  considerable  detail  regarding  the  extent  of  commercial 
interests,  present  and  prospective,  involve;  and  they  are  herewith 
referred  to  for  such  details.  Both  examination  reports  express  prac- 
tically the  opinion  that  an  improvement  of  this  channel  would  not 
benetit  general  commerce  proportionately  to  its  cost,  and  that  a  limited 
improvement  for  the  ben(»tit  of  Wyandotte  and  lower  Detroit  harbors 
was  all  that  could  be  considered  worthy  of  being  undertaken  by  the 
General  Government    My  preliminary  examination  report  of  Jan- 
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uary  16,  1903,  which  led  to  an  authority  for  the  present  survey, 
expressed  the  opinion  that  the  only  improvement  left  to  me  for  pres- 
ent consideration  is  that  of  the  two  existing  entrances  to  the  oack 
channel;  one.  the  lower  entrance  along  the  upper  side  of  Point  Hen- 
nepin, and  tne  other  the  upper  entnince  between  Mud  Island  and 
Gm>tsy  Island,  opposite  Ecorse:  and  that  it  would  be  proper  and 
advantageous  to  widen  and  straighten  these  channels  so  as  to  give  easy 
entrance  to  heavy  freighters.  The  present  survey  has,  therefore, 
been  restricted  to  the  consideration  of  such  an  improvement 

The  results  of  such  survey  are  shown  on  the  inclosed  map  (scale 
1:10,000),  embodying  the  results  of  lake  surveys  of  former  years  with 
new  hydrographic  surveys  made  in  1901, 1902,  1903.  In  connection 
with  the  sounoings  made  in  1908  to  obtain  the  present  depth  of  water 
through  these  channels,  other  soundings  have  been  made  to  determine 
the  nature  of  the  soil  of  the  river  bottom. 

As  the  commerce  expected  to  make  use  of  this  channel  for  many 
years  will  be  limited  in  extent,  a  300-foot  width  of  channel  is  all  that 
IS  considered  necessary,  this  width  being  as  great  as  that  of  the  St 
Clair  Flats  Canal.  As  will  be  seen  from  the  map,  large  freighters 
entering  or  leaving  the  harbor  of  Wvandotte  tnrough  the  lower 
entrance  along  the  east  side  of  Point  Hennepin  must  at  present  find 
great  difficulty  in  turning  the  sharp  corner  around  such  point  For 
such  reasons  it  is  propos^  to  rouna  off  this  point  considerably,  and  to 
start  such  work  by  means  of  the  $10,000  which  the  river  and  harbor 
act  of  June  13, 1902,  authorized  the  Secretary  of  War  to  take  from 
the  Detroit  River  appropriation  of  that  act  andto  expend  in  such  river 
north  and  west  of  Grosse  Isle  for  the  deepening  of  the  channel  to 
Wvandotte.  As  these  channels  are  to  be  used  by  heavy  freighters, 
it  18  furthermore  desirable  that  the  improved  channel  ways  be  made 
straight  and  so  located  as  to  admit  of  being  readily  marked  by  range 
lights.  Channels  laid  out  in  accordance  with  the  above  views  are 
indicated  on  the  accompanying  map,  being  marked  A~B  for  the  upper 
entrance,  between  Mud  Islana  ana  Qrassy  Island,  and  C-D  for  the 
lower  entrance,  between  Mamajuda  shoal  and  Point  Hennepin. 

The  results  of  the  surveys  of  the  present  year  indicate  soft  material 
every whei*e,  entirely  free  from  rock  and  very  easy  to  dredge.  The 
cost  of  excavation  of  the  two  300-foot  width  channels,  A-B  slightly 
widened  at  its  lower  end,  and  C-D  widened  greatly  at  its  upper  end., 
by  rounding  off  the  point  C,  is  estimated  as  rollows: 

Tarda. 

Channel  A-B,  dredging 90,000 

Point  (\  dredging 160,000 

Chanml  C'-D,  dredging 160,000 

Total 400, 000,  at  12i  cents  per  yard..  $50,000 

8uperinU*ndence  and  contingencies,  15  per  cent 7, 500 

Total 57,500 

Am  $10,000  is  already  available  for  such  work,  there  will  be  neces- 
sary only  a  further  appropriation  of  (47,500.  Such  work  is  recom- 
mended herewith. 

An  increase  of  the  above-described  channels  to  600  feet  width,  which 
is  that  adopted  for  Detroit  River  proper,  can  easily  be  made  at  an^ 
future  date  when  the  commercial  interests  justify  such  work;  but  it 
will  require  a  further  expenditure  of  about  9SS,000  for  dredging 
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160,000  yards  at  A-B,  and  of  $103,600  for  dredging  720,000  yaixls 
at  C-D,  in  addition  to  possibly  one  or  two  thonsand  dollars  for  the 

gurcfaase  of  property  behind  the  already  established  harbor  line  at 
bint  Hennepin,  in  all  about  $128,000  additional;  but  in  my  opinion 
the  commercial  interests  of  to-day  do  not  justify  such  expenditure,  and 
such  widening  is  therefore  not  recommended  at  present 
Very  respectfully,  your  obedient  servant, 

W.    H.    BlXBY, 

Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Enavneers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

(flnt  ladonemeDt] 

Office  Division  Engineer.  Northwest  Divtsion, 

Chioagoy  lU,,  October  «7, 190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army, 
recommended  for  approval. 

O.  H.  Ernst, 
Colond^  Corps  of  Engineers, 
Division  Engvneer^  Norihfweat  Division. 


APPENDIX  P  P. 


IMPROVEMENT  OF  RIVERS   AND   HARBORS  ON   LAKE  ERIE   IN  THE 

STATE  OF  OHIO. 


REPORT  OF  yfAJ.  DAN  C.  KINGMAX,  CORPS  OF  ENOINEERS,  OFFICER 
L\  VHARdE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


lUnOTMMEKK. 


1.  Toledo  Harbor,  Ohio. 

2.  VoTt  Clinton  Harbor,  Ohio. 

3.  Sandoflkv  Harbor,  Ohio. 

4.  Haron  Harbor,  Ohio. 

5.  Vermilion  Harbor,  Ohio. 

B.  Black  River  Harbor  (Lorain),  Ohio. 
7.  Cleveland  Harbor,  Onio. 


8.  Fairport  Harbor,  Ohio. 

9.  Ashtabnla  Harbor,  Ohio. 

10.  Conneant  Harbor,  Ohio. 

11.  Removing  sunken  venelH   or   craft 

obstnicting  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEY. 


12.  Huron  Harbor,  Ohio. 

13.  Portage  River,  Ohio. 

14.  Rocky  River  Harbor,  Ohio. 


16.  Sandusky  River,  Ohio. 
Id.  Vermilion  Harbor,  Ohio. 


Enoinerr  Office,  United  States  Armt, 

Cleveland,  Ohio,  Jtdy  19.  190i. 

General:  I  have  the  honor  to  forward  herewith  annual  reports  for 
work  in  my  charge  for  fiscal  year  ending  June  30,  1901. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Etnoman, 
Major ^  Corps  of  Engineern, 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U.  8.  A* 
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LIST  OF  CONTRACTS  IN   FORCE   DURING  THE   FISCAL  YEAR  ENDING   JUNK  30,  1904. 

OorUract  for  dredging  in  Btraight  channel  through  Maumee  River  and  Bay  and  for  conr 
structmg  a  dike  betioeen  turn-out  channds^  Toledo  Harbor^  Ohio, 

Name  of  contractor:  The  Lydon  &  Drews  Company,  Chicago,  111. 
Date  of  contract:  July  21,  1899. 
Date  of  approval:  September  23,  1899. 
Date  of  commencement;  May  1,  1900. 
Date  of  completion:  Continuous  contract. 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1903  relative  to  the  cx)mmerce  of  the  harbor 
of  Tolwio,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cus- 
toms and  others: 


Receipts. 


CkMil 

Fiah 

Flaxseed 

Iron  ore 

Lath 

Lumber 

Merchandise 

Salt 

Sand  and  gravel 

Posts 

Shingles 

Sugar 

Ties 


Tons. 


52,583 

748 

23,470 

856,290 

4,164 

116,681 

41,»71 

9,413 

240,056 

23 

316 

7,402 

14,662 


Total 1,367,779 


Coal 
Com 

Flour 

Merchandise 

Timber 

Wheat 


Tons. 


2,098,S» 
54,516 
11,017 
SS.100 
20,143 
62.620 


Total 2,264.736 


Total  freight  tonnage: 

1903 3,e32,514 

1902 3,865.772 

Decrease 234, 25S 


V  G6Bd0* 


Entering . . 
Departing. 
Bufit. 


Tonnac«- 


1.41», 

1.444.657 

9.209 


Total  r€«;istered  tonnage  (vessels  entering  and  departing): 

1903 2,864,087 

1902 3,236,761 

Decrease 371 ,  674 

Draft  of  largest  vessels  using  harbor,  20  feet. 

Largest  vessels  do  not  load  to  full  depth. 

No  new  vessel  lines  established  during  the  year. 


REPORT  OP  MR.  WM.  T.  BLUNT,  ASSISTANT  ENGINEER. 

Toledo,  Ohio,  July  i,  1904. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  Toledo  Harbor.  Ohio, 
for  fiscal  year  ending  June  30,  1904: 

All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie,  1860-1875.  the  lake 
sarfiace  being  now  about  eight-tenths  feet  above  that  level. 
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ICE  JAMS   AND   FLOOD. 

On  January  23,  1904,  the  heavy  ice-in  the  river  broke  up  after  a  protracted  fall  of 
rain  throughout  the  Maumee  Valley.  It  paseed  down  with  occarional  stoppages  at 
various  places,  and  twice  the  water  at  Toledo  reached  a  height  of  10.8  feet  above 
mean  level — at  noon  January  23  and  at  midnight  January  24.  On  the  first  run  of 
ice  much  dama^  was  done  at  Toledo.  Four  vessels  moored  to  the  wharves  l)elow 
tlie  Pennsylvania  bridge  were  carried  away.  Three  of  these  drifted  in  on  the  flats 
Mow  Ash  street  and  were  subsequently  recovered  without  damage.  One  was  car- 
ried down  to  lodgment  against  the  west  draw  rest  of  the  Wheeling  and  Lake  Krie 
Railroad  bridge,  and  with  the  second  rush  of  ice  it  passed  on  down,  carrying  with  it 
the  stone  pier  and  one  iron  truss  of  the  bridge.  It  then  passed  safely  through  the 
Terminal  bridge  draw  and  lodged  in  the  bay,  southeast  of  the  straight  channel,  1 
mile  from  mouth  of  river,  and  was  released  early  in  April.  Several  hundred  feet  of 
the  Fassett  8treet  bridge,  in  the  portion  crossing  the  flats,  was  torn  down;  a  |X)rtion 
of  the  trestlework  of  the  new  Terminal  bridge  was  carried  away;  the  footbridge  at 
Riverside  Park  was  destroyed;  tlie  marine  railway  operated  by  James  Scanes  was 
entirelv  swept  away,  together  with  several  vessels  in  process  of  repair,  by  one  large 
field  of  unbroken  ice  pushed  across  the  flats. 

During  the  first  rush  of  ice,  and  with  the  water  nearlv  11  feet  above  mean  level, 
the  weather  turned  very  cold,  shutting  off  the  supply,  out  not  the  fiow  of  water 
already  in  the  stream.  On  the  evening  of  the  24th,  after  a  fall  of  4  feet,  the  run 
slackened  and  the  water  rose  again  to  nearly  11  feet  above  mean  level,  and  at  a  height 
of  10  feet  the  entire  field  of  jainme<l  ic^e  froze  solid  with  temperature  below  zero.  It 
is  prol>able  that  at  this  time  a  goive  b^i^an  to  form  in  the  bay,  but  with  temperature 
at  or  Im?1ow  zero,  the  level  graduaflv  recedeil,  until  February  5,  when  it  had  reacheil 
its  nonnal  level,  about  O.H  feet  below  mean  level.  With  warm  weather  it  at  once 
rose  again  to  5  feet.  These  fiuctuations  continued  even  as  high  as  7  feet,  giving  con- 
tinual anxiety  until  March  20,  when  the  passage  to  the  lake  became  clear.  Thus  for 
eight  weeks,  an  unfavorable  condition  of  weather  might  at  any  moment  have  pre- 
cipitat4*<l  a  fiood  of  a  height  never  before  known.  The  gorge  which  formed  in  the 
bay  late  in  January  held  firmly  throughout  the  entire  pericM.  Until  some  time  in 
March  there  was  no  open  water  l>etween  Toledo  and  the  islands,  the  entire  west  end 
of  Lake  Erie  being  covered  with  18  to  24  inches  of  solid  blue  ice. 

On  February  23,  26,  and  27,  examinations  were  made  of  the  ice  conditions  in  bay 
and  river,  by  use  of  a  (X)minon  ship  auser  attachetl  to  an  extension  rod.  Broken  ice 
in  river  and  bay  was  frozen  and  |)ackea  entirely  to  the  bottom,  except  in  the  channel, 
where  it  was  18  to  48  inches  thick,  with  2  to  10  feet  of  slush  and  loose  cakes 
underneath.  Al)out  1  mile  from  mouth  of  river  an  immense  gorge  extended 
entirely  across  the  bay  and  the  ice  was  evidently  packed  solidly  to  the  bottom. 
p]ven  in  the  straight  channel  it  was  so  solidly  packea  that  the  l}-inch  auger  bored 
thnmgh  22  feet  of  it  and  was  easily  pulle<l  out  without  cramping.  The  len^h  of 
this  pack  in  the  channel  was  about  w)0  feet,  located  in  section  6  of  the  inner  division. 

Many  times  the  water  rose  almve  the  wharf  and  into  the  storehouse,  the  level  of 
the  wharf  being  al)out  6  feet.  Every  precaution  was  taken  to  insure  the  safety  of  the 
floating  plant,  and  enough  men  were  always  on  watch  to  meet  an  emersency,  while 
all  han<lH  were  within  telephone  call.  No  serious  damage  occurred  to  United  States 
property,  although  the  winter  repair  work  was  greatly  <&layed. 

fnHAIUHT  CHANNEL  THROUGH   MAUMBB  RIVKR  AND  BAY. 

Descripiion. — The  river  and  harbor  act  of  March  3,  1899,  authorized  the  construc- 
tion of  a  straight  channel  through  Maumee  River  and  Bay  400  feet  wide  and  21  fe<*t 
deep  at  a  cost  not  to  exceed  ^)50,000.  The  portion  of  the  channel  from  lake  to 
Wheeling  and  Lake  Erie  Railroad  bridge,  about  8  miles  in  the  Imiv  and  1}  miles  in 
the  river,  was  included  in  a  ixintinuous  contract  with  The  Lydon  A  Drews  Company, 
of  Chicago,  and  work  was  begun  upon  it  in  May,  1900.  The  portion  in  Maumei* 
River  alx)ve  Wheeling  and  l^ke  Erie  Railroad  bridge  was  assigned  to  the  U.  S. 
dre<lge  3/iniiw/f,  and  work  was  begun  in  May,  1899. 

At  the  close  of  the  fiscal  vear  the  following  areas  had  been  dredged  to  upward  of 
21  feet:  OutiT  dirision,  4  miles,  lake  to  cribs  200  feet  wide;  middle  division,  2  miles 
inward  from  cribs,  200  feet  wide  and  300  feet  wide  for  about  two-thinlsof  its  len^h; 
inner  division,  2  miles  inwanl  to  mouth  of  river,  400  feet  wide;  Division  H,  IJ  miles, 
mouth  of  river  to  Wheeling  and  l^ke  Erie  Railroad  bridge,  400  feet  wide.  Areas 
remaining  to  l)e  dredged  under  contract  are:  Outer  division,  widening  from  200  to 
400  feet;  middle  di\i8ion,  widening  one-third  from  200  to  400  feet,  and  two-thirds 
from  :300  to  400  feet. 

BNci  1904 196 
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Divmwi^. — Pennsylvania  bridge  to  Ash  street,  4,600  feet.  Full  width  of  400  feei 
for  length  of  3,000  feet  dredged  in  1899,  and  an  additional  length  of  1,400  feet,  120 
feet  wide,  along  the  east  bank.  Averaj^  depth  obtained,  about  21.5  f^t.  The  west 
half  of  this  channel  has  scoured  materially,  so  that  depths  now  average  greater  thim 
22  feet.  A  fill  has  taken  place  on  the  east  half,  so  that  there  is  less  than  21  feet  depth 
for  100  feet  width,  though  nearly  everywhere  greater  than  20  feet. 

Division  F. — Ash  street  to  Craig's  shipyard,  2,800  feet.  Full  leneth  and  width  was 
dredged  in  1900-1901,  leaving  average  dfepth  22.5  feet.  A  slight  ml  has  taken  place 
along  the  west  edge,  where  depths  are  still  greater  than  20  feet,  and  over  nearly  the 
entire  channel  depths  are  a  little  more  than  in  1901. 

Division  O. — Craig's  shipyard  to  Wheeling  and  Lake  Erie  Railroad  bridge,  4,000 
feet.  Dredged  in  l8oi  full  width  for  600  feet,  b}r  overlap  from  Division  F.  In  1903 
a  further  length  of  1,000  feet  was  dredged  full  width.  Average  depth  after  dredging 
was  22.5  feet  in  1901  and  23.5  feet  in  1903.  Present  depths  average  23.5  feet  over 
the  whole. 

Division  H. — Wheeling  and  Lake  Erie  Railroad  bridge  to  mouth  of  river,  10,600 
feet.  Natural  depths  were  greater  than  21  feet  in  parts  of  this  channel,  but  for  full 
width  onlv  through  1,600  feet  of  length.  The  channel  was  straightened  and  dredged 
to  full  width  in  1^2,  leaving  average  depth  of  23  feet  over  dredg^  portions.  Present 
depths  are  probably  a  little  more  than  after  dredging. 

Division  I  (inner  diiision). — From  mouth  of  river  11,200  feet  through  ba^.  Old 
width  of  200  feet  dredged  in  1900,  100  feet  widening  on  southerly  side  m  19C&, 
100  feet  widening  on  northerly  side  in  1903,  each  leaving  a  depth  of  about  22.5  feet. 

Division  J  (middle  division). — From  Division  I  11,644  feet  outward  to  main  crib. 
Old  width  of  200  feet  dredged  in  1901,  leaving  average  depth  of  23  feet;  100  feet 
widening  on  northerly  side  now  being  done. 

Division  K  (outer  division). — From  main  crib  to  lake,  20,800  feet.  Under  17-foot 
project  this  division  was  dredged  to  width  of  300  feet.  In  1901,  200  feet  width  was 
dredged  under  present  contract,  leaving  average  depth  of  about  23  feet. 

Through  Division  I  the  clay  bottom  has  been  dredged  to  about  23  feet  for  full  width, 
but  owing  to  the  lapse  of  time  between  the  parts  into  which  the  work  was  necessarily 
divided  some  soft  fill  took  place  along  the  banks  of  the  200-foot  cut.  Upon  oontinn- 
ing  the  cuts  for  widening  much  of  this  fill  was  thrown  over  into  the  preceding  cut, 
thus  forming  a  longitudinal  ridge  on  each  side  of  the  axis.  In  a  few  places  the  depths 
on  this  ridge  were  as  small  17  foet,  but  generally  they  were  about  18  to  20  feet.  The 
original  cuts  in  clay  having  been  carri^  to  23  and  24  feet,  it  is  certain  that  these 
ridges  will  soon  spread  into  the  di»ep  water  on  the  sides,  and  it  is  believed  that  by  the 
close  of  the  contract  this  action  will  leave  a  dear  depth  of  21  feet  over  full  width,  as 
was  originally  intended.  The  recent  soundings  show  this  action  to  be  rapidly  taking 
place,  the  depths  on  cross  section  l^ing  much  more  nearly  uniform  now  than  last 
fall. 

The  results  of  the  ice  goi^  of  January-March,  1904,  are  quite  serious,  and  are  indi- 
cated for  a  distance  of  2  miles  l)eyond  its  location.  For  1  mile  extending  into  Divi- 
sion J  there  is  onlv  a  very  small  area  left  with  over  21  feet  depth,  and  for  the  next 
mile  in  Division  J  the  21 -foot  channel  has  been  greatly  narrowed.  Immediately 
outside  the  gorge  the  depth  on  axis  is  decreased  to  17.5  feet,  but  beyond  this  there 
is  generally  over  20  feet,  which  will  be  increased  by  the  passage  of  laige  vessels. 
It  should  be  noted  that  following  the  ice  jam  in  the  spring  of  1901  there  was  a 
decided  fill  in  the  same  portion  of  channel.     (See  Annual  Report,  1901,  p.  3225.) 

Through  Division  J,  beyond  the  influence  of  the  flood  mentioned  in  preceding 
paragraph,  the  depths  along  the  axis  remain  generally  l>etter  than  22  feet,  while  the 
sides  have  l)een  filled  to  al)out  19  and  20  feet.  It  does  not  appear  that  the  widening 
of  this  division  will  produce  so  bad  a  ridge  as  was  found  in  Division  I. 

Through  Division  K  there  has  been  some  fill,  quite  evenly  distributed.  Within 
the  lines  of  dredging  in  1901  there  is  still  nearly  everywhere  depth  greater  thain  22 
feet. 

•  STBAMER   VISITOR   AND  SURVEY   PARTY. 

Ice  began  forming  on  November  25,  and  an  unusually  early  and  severe  winter 
followed.  Visitor  continued  in  active  service  until  De<»eniber  7,  and  steam  was 
kept  up  until  the  18th.  Owing  to  the  dry -dock  work  upon  the  hull  of  tug  Spear^  the 
vessel  was  held  in  commission  to  a<^ist  in  the  work  and  to  keep  ice  broken  in  slip 
until  vessels  should  be  placed  for  the  winter.     Active  service  was  resumed  April  12. 

In  addition  to  regular  routine  tliities  of  inspection  at  various  harbors,  the  lollow- 
ing  special  duties  were  performetl: 

Wrecks  schooner  General  Fr/mz  Shj^i. — This  vi^ssel  foundered  off  Stonv  Point,  July 
18, 1903.     The  wreck  was  located  July  20,  and  its  masts  stood  througfi  the  season. 
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This  MPring,  all  Rarfaee  evidence  having  been  destroyeii,  a  buoy  properly  marked 
was  placed  alonj^ide.  It  is  expecte<l  the  U.  S.  dredge  Manmee  will  remove  the 
ul>struction  ui>on  its  return  from  other  harbors. 

Wreck,  tug  Champion.— Th'ia  tug  was  destroveil  by  fire  September  15,  while  at 
anchor  at  Put  in  Bav.     Several  visits  were  macle  to  locate  and  iiis^)ect. 

Jngpedion  trip. — Tbe  division  enj^ineer,  with  the  district  engineer  and  various 
assistant  engineers,  made  an  inspei'tion  trip  to  all  harbors  July  7  to  9. 

Survey^  jfurtm  Harbor^  Ohio. — In  July,  1903,  a  complete  survey  of  the  harlM)r  was 
made  under  the  provisions  of  river  ancf  harbor  act  of  1902. 

Survqff  Imni/ioii  Harbor,  Ohio. — In  August,  1903,  a  complete  survey  of  this  har- 
bor was  made  under  the  provisions  of  the  rivef  and  harbor  act  of  1902. 

Soutidings. — At  Toledo,  in  the  fall  of  1903,  soundings  were  taken  over  Division  I, 
Division  D,  and  part  of  Division  C,  to  show  results  of  dredging.  In  spring  <»f  1904 
complete  soundings  w  ere  taken  over  the  entire  length  of  channels. 

At  Port  Clinton,  Huron,  and  Vermilion,  in  spring  of  1904,  soundings  were  taken  to 
determine  condition  of  channels. 

At  Sandusky,  in  the  fall  of  1903,  complete  soundings  were  taken  over  entire  channel 
to  determine  results  of  dredging.  Again  in  spring  011904,  the  channels  were  sounded 
for  coiii|)arison.  Accurate  soundings  were  taken  over  the  rock  bottom  to  be  removed 
under  contract. 

Blockade  at  fbnneaut. — The  Visitor,  with  assistant  engineer,  was  engaged  at  Con- 
neaut  Harbor  from  November  4  to  11,  clearing  up  a  blockade  caused  by  the  filling  in 
of  the  channel.  U|K>n  arrival,  eleven  large  vessels  were  anchored  outside  the  liarbor, 
and  there  had  been  as  many  as  twenty-five  at  one  time.  The  harbor  was  practically 
closed  to  vessels  drawinj^  over  17.5  fiH»t,  and  the  (K>ntinuous  heavv  weather  greatly 
delayed  work.  Regulations  were  issue<l  to  control  the  use  of  the  channel  by  all  par- 
ties, and  after  much  delay  the  blockade  was  raised. 

A  spei*ial  re|>ort  was  made  to  you  u()on  the  subject,  dated  November  12,  1903. 

OhU  ct)ivsumpiioH. — During  the  season  of  1903,  the  \^i»itar  ran  5,583  miles,  making 
1,142  landings  and  anchorages,  and  burning  317|  tons  of  coal. 

sTORsnorsB  and  floating  plant. 

During  the  winter  the  fleet,  consisting  of  steamer  VisHor,  dredge  Maumee,  tug 
Thomag  Spear,  new  hull  for  tug,  and  six  dump  scows  was  laid  up  in  the  storage  basin 
as  usual,  the  derrick  scow  being  at  Lorain.  Most  of  the  skilled  regular  employees 
were  retained  through  the  winter  for  general  repair  work. 

During  the  summer,  a  new  hull  named  Spear  was  built  bv  day  labor  at  Lorain 
Harbor,  to  replace  the  old  hull  of  tug  Tfiomas  Spear.  This  hull  was  towed  to  Toleilo 
by  I'mtor  November  13,  1903,  and,  as  soon  as  possible,  both  hulls  were  placed  in  dry 
dock  for  transfer  of  shaft  and  other  submeiyedwork.  They  were  in  dock  November 
28  to  Deceml)er  12,  and  were  then  towed  to  slip.  The  work  of  transferring  boiler  and 
machinery,  building  de(*k  house,  and  general  fit  out  occupied  the  balance  of  the 
winter,  and  the  iuji  was  place<l  in  commission  April  12,  making  a  trial  trip  to  coal 
dock.  From  the  first  everything  worked  well,  and  while  the  new  vessel  will  not 
equal  the  old  in  eflSciency  it  is  in  many  respects  greatly  superior.  The  entire  fieet 
was  overhauled  during  the  winter,  and  machinery  was  put  in  order.  Scows  being  in 
bad  order  throughout  were  only  patched  up  where  absolutely  required.  The  entire 
deck  of  dredge  was  relaid  and  new  coamings  put  under  deck  house. 

Msilor  was  on  Scanes'  marine  railway  from  September  1  to  8  for  annual  overhaul- 
ing, scraping  and  painting  of  bottom,  and  examination  of  stem  bearings,  wheel,  etc. 
The  hull  is  still  in  excellent  condition,  except  some  plates  under  the  boiler,  which 
were  badly  corroded  when  the  vessel  was  purchased  in  1897. 
Very  respectfully, 

Wm.  T.  BlunTj 
UniUd  Slatei  Amiatant  Engineer, 

Maj.  Dan  C.  Kingman, 

Corps  of  Engineers, 


P  P  2. 

IMPROVEMENT  OF  PORT  CUNTON  HARBOR,  OHIO. 

The  location  and  earlv  history  of  this  work  are  jjiven  upon  pages 
2647  iind  2W8,  Report  of  Chief  of  Engineers.  1898. 
The  funds  available  at  the  beginning  of  the  nscai  year  1904  amounted 
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only  to  $75.01,  and  were  not  sufficient  therefore  to  permit  any  work 
to  be  undertaken.  An  examination  of  the  harbor  was  made  on  the 
23d  of  June,  1904,  and  indicated  that  the  depth  secured  by  dredging 
in  the  previous  year  had  been  well  maintained.  There  was  a  naviffable 
depth  of  10^  feet  between  the  jetties  and  12  feet  outward  to  the  lake. 
The  riprap  protection  placed  around  the  old  jetties  in  previous  vears 
is  genenilly  in  a  good  condition,  but  in  some  places  it  has  settled  aown, 
and  the  total  amount  proposed  has  never  l>een  put  in  place.  Addi- 
tional work  of  this  character  is  greatly  needed  to  maintain  the  harbor. 
An  appropriation  of  $7,500  is  recommended  for  the  purpose  of  main- 
tenance only. 

Attention  is  respectfully  invited  to  the  report  of  Asst.  Engineer 
William  T.  Blunt,  which  is  transmitt<»d  herewith. 

Money  »tateiueiit. 

July  1,  1903,  balance  unexpended $82. 62 

June  lit),  l^KH,  amount  expended  during  tiscal  year,  for  works  of  improve- 
ment    6. 71 


July  1,  1904,  balance  unexpended t5. 91 

July  1,  1904,  outstanding  liabilities 21. 99 

July  1,  1904,  balance  available 53.92 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  l^m  '     7,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNT   AND    DATE  OF   ALL   APPROPRIATIONS. 

July  10,  1872 $8,000.00  i  September  19,  1890 $3,000.00 

Julv  10,  1872  (allotment)  ....     2, 000. 00     July  13,  1892 10, 000. 00 

March  3,  1875 5,000.00     August  18,  1894 6,000.00 

August  14,  1876 5,000.00  i  June  3,  1896 6,000.00 

June  18,  1878 10,000.00     March  3,  1899 6,000.00 


March  3,  1879 10,000.00 

June  14,  1880 5,000.00 

March  3,  1881 5, 000. 00 

AugU8t2,  1882 6,000.00 

August  5,  1886 2, 000. 00 

August  11,  1888 5, 000. 00 


June  13,  1902 5,000.00 

Total 99,000.00 

Expended  to  June 30, 1904 ...  98, 924. 09 

Unexpended  July  1,  1904 75. 91 


Note. — The  river  and  harbor  act  of  Julv  13,  1892,  i)rovi<led  "that  of  the  amonnt, 
$1,200  are  to  be  paid  to  Charles  Roone,  of  Oak  Harbor,  Ohio,  in  full  satisfaction  for 
the  necessary  jx)rtion  of  the  sand  beach  adjoining  the  inner  end  of  the  west  revet- 
ment of  Port  Clinton  Ilarlwr." 


CX>MM£RCIAL  STATISTICS. 


The  following  statistics  for  the  year  1903  relative  to  the  commerce  of  the  harbor  of 
Port  Clinton,  Ohio,  were  compiled  from  information  furnished  by  the  iK>llector  of 
customs  and  others: 


Coal 500  I  Coal 140 

Lath ftO  'i  Fruit 401 

Lumber 2.196  n 

Posts 4.'>(» 

Ftoh 2,912 


Total 6,108 


Total '         Ml 
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Total  freight  tonnagt'.- 

190:^ (J.IMM 

1902 lK<ii:{ 


Decream) 4, 954 


Veiselii. 


Number. 


KnU'rinir 89 

I »« '|Nirt  i  iiK. 4.*> 


TonnaKe. 


5,073 
6..')02 


Total  refcisti'reil  tonnage: 

1 90:^ 1 0, 5  75 

1902 2a,  545 


De<!va«e 12,970 

Draft  of  largest  ve»*el8  using  harbor,  14  f(*et. 

I^nrent  veraeln  do  not  load  to  full  depth. 

No  new  veaeel  lines  established  daring  the  year. 


RKPOKT  OK   MR.    WM.    T.    RIANT,    AWI8TANT   ENGINEER. 

Toledo,  Ohio,  July  /,  J904. 

Sir:  I  have  the  honor  to  submit  the  following  report  u|X)n  Port  Clinton  Ilarbor, 
Ohio,  for  fiscal  year  ending  June  30,  1904: 

.\11  depths  mentione<l  are  given  at  mean  level  of  Lake  Erie,  1860-1875,  the  surfait* 
U>ing  now  about  eight-tenths  feetal)Ove  that  level. 

No  workH  for  improvement  of  harbor  have  l)een  conducted  during  the  year.  The 
last  dre<lging  done  in  the  <;hannelH  was  in  the  fall  of  1902  and  spring  of  1903. 

Kxainination  of  channels  on  June  23,  1904,  indicateil  tliat  the  harbor  depths  an* 
holding  practically  as  dre<lpHi  in  clay  bottom,  about  10.5  feet.  Outside  of  piers, 
where  channel  150  feet  wi(le  was  maile  12.5  feet  deep,  depths  are  now  generally 
greater  than  12.5  feet,  exi^*pt  about  600  feet  out  from  piers,  where  a  least  depth  of 
12  feet  is  found. 

The  riprap  protection  placed  along  the  old  timber  piers  and  jetties  in  HK)1  and 
previouM  yi^ars  in  generally  in  ^^ood  condition,  although  in  some  places  it  ban  settle<l 
and  spread  so  as  to  leave  the  piers  exposed. 

Very  reH|)ectfully,  Wm.  T.  Blunt, 

UnUfd  SUmUb  AmMant  Erujhieer. 

Maj.  Dan  C  Kinqman, 

Cbr;w  (tf  Kttghu'tTS, 


P  P  3. 

IMPKOVKMKNT  OF  SANDUSKY  HARBOR,  OHIO. 


A  contract  wa^  entered  into  with  John  J.  Stan^,  of  Lorain,  Ohio, 
late  in  the  season  of  19012.  His  bid  in  the  aggrej^te  corresponded 
with  the  estunate,  but  was  ill  Imlanced,  being  too  low  for  the  rock  and 
too  high  for  some  of  the  other  material. 

Work  was  in  progress  under  this  contract  at  the  beginning  of  the 
fiscal  year,  and  ()0/296  cubic  yards  of  soft  material  had  been  excavated. 
It  was  continued  during  the  working  season,  and  a  total  of  41h7H3 
cubic  vards  were  removed.  This  slightly  exceeds  the  amount  of  soft 
material  originally  estimated,  but  owing  to  the  deposit  which  contin- 
ually takes  place  along  the  line  of  the  channel,  and  which  probably 
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amounts  to  not  less  than  85,000  cubic  yards  per  annum,  it  did  not 
suffice  to  secure  the  full  width  desired  throughout  the  cut. 

For  a  detailed  account  of  the  work  done,  attention  is  respectfully 
invited  to  the  report  of  Asst.  Engineer  William  T.  Blunt,  which  is 
transmitted  herewith. 

Now  that  a  definite  project  has  been  adopted  for  a  satisfactory 

improvement  of  this  harbor,  economy  and  advantage  will  undoubtedly 

result  if  funds  are  made  available  for  the  completion  of  the  entire 

work. 

Money  statement. 

July  1,  1903,  balance  unexpended $121,549.48 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 10, 000. 00 


Jime  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $67,889.60 

Allotment  for  new  dredge 40,000.00 


131,549.48 


107, 889. 60 


July  1,  1904,  balance  unexpended 23,659.88 

July  1,  1904,  outstanding  liabilities 104. 00 

July  1,  1904,  balance  available 23,555.88 

July  1,  1904,  amount  covered  by  uncompleted  contracts 10, 460. 62 


Amount  (estimated)  required  for  completion  of  existing  project 930, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $200, 000. 00 

For  maintenance  of  improvement 18, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


218,000.00 


AMOUNT  AND  DATS  OF  ALL  APPBOPRIATIONH. 


June  11,  1844 $15,000.00 

AugU8t30,  1852 15,000.00 

June  28,  1864  (allotment) ...  10, 000. 00 

June23,  1866 38,580.00 

June  11,  1870 10,000.00 

June  10,  1872 13,000.00 

March3,  1873 25,000.00 

June  23,  1874 25,000.00 

March3,  1875 25,000.00 

August  14,  1876 25,000.00 

June  18,  1878 20,000.00 

March  3,  1879 1,000.00 

July  14,  1880 12,500.00 

March  3,  1881 10,000.00 

AugU8t2,  1882 10,000.00 


July  5,  1884 $20,000.00 

August  5, 1 886 5, 000. 00 

August  11,  1888 40,000.00 

September  19,  1890 45,000.00 

July  13,  1892 41,712.00 

August  18,  1894 30,000.00 

June3,  1896 40,000.00 

March3,  1899 80,000.00 

June  13,  1902 125.000.00 

April  28,  1904  (allotment)  . .  10, 000. 00 

Total 691,792.00 

Expended  to  June  30, 1904 . .  668, 132. 12 

Unexpended  July  1, 1904 23, 659. 88 


LIST  OF  CONTRACTS  IN   PORCB   DURING  THE   FISCAL  YEAR  ENDING  JUNE  30,  1904. 

Contract  for  dredging  at  Sandusky  Harbor ,  Ohio. 

Name  of  contractor:  John  J.  Stanf ,  Lorain,  Ohio. 

Date  of  contract:  September  27,  1902. 

Date  of  approval:  October  18,  1902. 

Date  of  commencement:  November  14,  1902. 

Date  of  completion:  November  20,  1903. 

Extended  to  include  working  season  of  1904. 
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CX>MMBittnAL  HTATIHTIO^. 


The  following  statiBtics  for  the  vear  1903,  relative  to  the  commerce  of  the  harbor 
of  Sanduskv,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of 
customs  and  others: 


Beoeipts. 


('<»ke 2,122 

VM\  1,481 

Grain 6.092 

Inmore 130,612 

Iron,  pig 7,H28 

Lumber,  poitts,  lath,  etc 63,477 

Merchandiflo 13,560 

Pulp  wood 1,276 

Sand 222,901 

Salt 4,800 

Stone 20,4«8 

Wine 676 


Total 478,814 


Shipmcnta. 

Coal /. 

MerchandifK^ .  . 

Sand 

Stone 

TOHK, 


MO,  019 
1H,424 
41.220 

130,-283 


Total 


999.926 


Total  freight  tonnage: 

1903 1,473,740 

1902 1,357,316 


Increase 11(5,424 


Vevels. 


Rntorlng.. 
Departing. 


Number. 


8.987 
3,929 


Tonnage. 


787,908 
801,997 


Total  registered  tonnage: 

19(W 1,589,900 

1902 1,767,679 


Decrease 167,779 

Draft  of  largest  vessels  using  harbor,  20  feet. 

largest  vessels  do  not  load  to  full  depth. 

No  new  vessel  lines  established  during  the  year. 


REPORT  OK   MR.  WM.  T.  RLrXT,  ASSISTANT   BNOINKER. 

Toledo,  Ohio,  July  7,  1904. 

Sir:  I  have  the  honor  to  submit  the  following  report  ui)on  Sandusky  Harlwr, 
Ohio,  for  the  fiscal  year  ending  June  30,  1904. 

All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie  1860-1875,  the  nurface 
being  now  al)out  eight-tenths  foot  above  that  level. 

Dredging, — The  only  operations  for  improvement  of  harbor  conducted  during  the 
year  were  under  contract  with  John  J.  Stang,  dated  September  27,  1902,  which  pro- 
vided for  dredging  the  chaimels  to  a  depth  of  21  feet  so  fau*  as  funds  would  allow, 
including  the  removal  of  5,403  cubic  yards  of  rock.  At  the  beginning  of  the  year 
work  was  in  progress  by  four  dredges,  and  it  was  continued  until  the  end  of  Noveni- 
l)er,  1903,  the  contractor  having  obtained  an  extension  of  time.  Owing  to  the  fact 
that  no  move  had  been  made  toward  the  removal  of  rock,  the  work  of  earth  dredg- 
ing was  not  resumed  in  1904  in  order  that  the  balance  of  funds  should  insure  the 
completion  of  rock  cut.    At  the  dose  of  year  the  rock  cut  has  not  been  started. 

The  results  obtained  under  this  contract  at  the  end  of  the  season  1903  were: 

OuUr  rAnnn^/.— Width  200  feet  throughout,  average  depth  21.8  feet,  length  of  cut 
5,200  feet  on  the  new  outer  range  straight  from  *'deep  hole"  to  lake.  During  the 
progrefls  of  the  work  a  considerable  fill  took  place  in  sections  6  and  7  by  the  work- 
ing in  of  the  shoal  from  the  eastward,  but  nowhere  on  this  shoal  was  the  depth  less 
than  19  feet,  while  generally  it  was  greater  than  20  feet 

.^9raighl  cAann^/.— Width,  200  feet  through  inner  half  and  140  feet  through  the 
oater  half  of  its  length;  average  depth,  21.5  feet;  length  of  cut,  9,600  feet    Owing  to 
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the  limitation  of  funds,  and  consequent  small  excess  of  depth  dredged,  8evera1 
places  were  found  to  have  so  much  less  than  21  feet  that  some  redredgin};  wa^  <l«>ne 
in  sections  10  and  5.  There  were  still  many  small  areas  with  between  20  and  21 
feet,  but  not  such  as  to  be  serious  obstructions. 

liock  channel. — In  this  channel,  from  the  ** Short  Line'*  freight  wharf  westward, 
the  dredjring  was  liniite<i  by  rock  l)ottom  or  lx)wlders.  On  the  west  portion,  beyond 
the  limits  of  solid-rock  Ixittoni,  the  <iredji:e  encountered  rocks  to  such  an  extent  as 
to  generally  preclude  obtaining  the  dei)th  of  21  feet. 

In  some  places,  on  account  of  the  narrowness  of  cut  and  softness  of  bottom,  a 
large  fill  took  place  during  and  immediately  after  dredging.  Along  the  main  wharf 
front  a  width  of  90  feet  was  made,  w^ith  average  ilepth  of  21.4  feet  in  the  east  half 
and  18.8  feet  in  the  west  half,  wliere  bottom  is  solid  rock  and  the  least  depth  on 
rock  was  17.5  feet. 

On  the  extension  of  this  channel  up  to  the  *' Short  Line"  ore  docks,  a  width  of  60 
feet  was  made  and  the  bottom  left  was  quite  generally  of  rock  or  bowlders^  Average 
depth,  19.5  feet. 

Stang  <lredge  No.  1  was  withdrawn  from  the  work  at  the  end  of  July;  (xeorse  H. 
Breymann  &  Bros.  No.  ;?,  Octol)er  17;  George  H.  Breymann  &  Bros.  No.  i, 
November  6,  and  Detroit  Dredging  Company  No.  2  remained  till  the  close  of  work, 
November  24,  having  l)een  away  from  July  1  to  August  10. 

The  work  of  each  dredge  and  the  contract  account  were  as  follows: 


Price. 


Outer  bar 

Stmight  cnannel 

Main  dock  channel. 
West  dock  channel 


I  Ceni». 

I  19 
16 
19 
19 


Total. 


Previously 
reported. 

FiBcal 
year 

CulHe  yards. 
^,963 
26,a34 

Cubic  yards. 

96.171 

184,316 

55,448 

15,506 

60,297 

351,436 

Total. 


Cubieyards. 

130, 1S4 

210. 6GD 

66,443 

16,506 


411,733 


Work  of  each  dredge  an  contract. 


StangNo.  1.... 
O.  H.  B.  No.  2 . . 
G.  H.B.No.  1.. 
D.D.Co.,  No.  2 


OuUT    !  Straight 


bar. 


112,  a56 

"is.'oTs" 


channel. 


17,79^ 

88,317 

130,701 

23,839 


Total 130,184  1    210,650 


Main 

dock 

channel. 


55.443 


West 

dock 

channel. 


15.506 


55,443 


15.506 


Cubic 

yardft  per 

hour. 


61 
217 
187 
128 


Condition  of  channeU. — In  May,  1904,  soundings  taken  over  the  entire  length  of 
channels  indicated  conditions  as  follows: 

Outer  channel. — The  shoal  in  sections  6  and  7  had  materially  decreased  in  area  and 
the  entire  channel  was  in  as  good  or  better  condition  than  before.  Average  depth 
was  21.7  feet,  practicallv  the  same  as  after  dredging,  and  only  in  a  few  small  spots 
was  depth  less  than  20  feet.  In  section  2  there  seemed  to  be  a  tendency  of  the  east 
bank  to  work  into  the  channel. 

StraialU  channel. — There  were  still  many  places  where  depth  was  less  than  21  feet, 
and  a  few  less  than  20  feet,  within  the  area  dredged  in  1903,  with  an  average  depth 
the  same  as  then.  While  the  shoal  s)X)ts  will  probablv  not  cause  trouble,  as  the 
material  will  spread  into  deep  water,  it  is  ciuite  certain  that  in  the  narrow  portions 
vessels  will  ground  on  the  banks  and  in  a  short  time  throw  material  into  the  cut 

Dock  channel. — Along  the  main  frontage  there  was  indicattnl  a  till  of  0.2  feet  over 
the  entire  length,  rather  evenly  distribute<i.  In  a  few  pla(»es  on  the  easterly  half 
depths  were  less  than  20  feet,  but  usually  they  were  greater.  On  the  extension  to 
"Short  Line'*  ore  docks  the  average  depth  was  the  same  as  after  dredging. 

The  usual  table  of  comparative  soundings  is  not  justified  on  accountof  the  unfinished 
condition  of  channels. 

Condition  of  permanent  ivorks, — Investigation  in  June,  1904,  indicated  that  the  jettiee 
are  in  good  condition,  onlv  a  very  few  stones  havinp  been  sHghtly  displaced  by  the 
elements.  The  submerged  dam  seems  to  have  been  in  some  places  slightly  disinte- 
grated and  spread,  but  not  seriously.  The  submerged  bank  protection  around  straight 
channel  front  light  seems  intact  and  with  quite  a  deposit  of  sand  upon  it 
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III  ions«Niiu*niv  of  the  opening  up  of  tlii>  new  otitor  channel  to  the  lake  the  main 
lijjht  and  the  ninv:e  lij?ht  at  Cedar  Point  wen^  <liHoontinue<l  by  the  Lij?ht-Hou8e 
E^tabliHhment  in  nprin^  of  MKM,  and  the  channel  buovH  were  reloc*ate<l  to  indicate 
the  cnt,  the  gas  bnoy  ))eing  placecl  in  21  feet  depth. 

Very  re^pei'tfully,  Wm.  T.  BlitnTj 

United  Sl(Ue*  Aasittaid  Engnietr, 
Maj.  Dan  G.  Kingman, 

(JoTp9  of  Eiighieers, 


PP4. 

IMPROVKMENT  OF  HURON  HARBOR,  OHIO. 

A  description  of  tlu»  early  conditions  of  the  har!)or  at  the  mouth  of 
Huron  River  and  of  tlie  project^  for  it*  improvement  is  given  on 
pages  2r»58  and  2<554,  Rei)ort  of  C/hief  of  Engineers,  181)8. 

An  allotment  of  $5(K)  was  made  from  the  appropriaticm  for  *'  Exami- 
nations, Surveys,  and  Contingi»ncies  of  Rivers  and  IIarl)ors"  for  a 
survev  of  this  harlwr,  and  the  work  has  b«»en  done  and  the  report 
submitted  and  published  jis  House  of  Represeutiitives  Document 
No.  122,  Fifty -eighth  Congress,  scvond  session. 

The  project  submitted  involves  an  expenditure  in  addition  to  the 
amounts  already  appropriated  of  5j^3or>,(MK).  As  the  work  to  Ik*,  done 
under  the  emergency  appropriation  ia  a  i>art  of  that  provided  for  in 
the  new  project  the  total  amount  can  Ikj  diminished  oy  $40,000.  If 
this  i)roject  receives  the  sanction  of  Uongn\8s  the  total  amount  could 
advantageously  1h»  exptMided  iKifore  the  30th  of  June,  1906,  but  if  it  is 
deemcnl  l>est  not  to  appropriate  or  authorize  the  expenditure  of  the 
entire  amount  at  this  time,  then  an  amount  at  least  sufficient  to  pro- 
vide for  the  construction  of  one  pierhead  and  of  the  new  east  jett}' 
should  1m*  provided,  because  it  would  Ik*  very  disadvantageous,  if  not 
impracticable,  to  divide  this  piece  of  work  into  two  separate  contracts. 
The  amount  reciuired  would  therefore  be  not  less  than  t>109,(KX). 

For  a  detailm  account  of  the  work  which  has  l>een  done  during  the 
pn»sent  year  at  this  harlwr,  attention  is  respectfully  invited  to  report 
of  Assistant  Engineer  William  T.  Blunt,  which  is  transmitted  herewith. 

Money  HUitettumL 

July  1,  mW,  Mance  un?xp<»nde<l $15,046.53 

Amount  allotteil  fnmi  appropriation  for  main tenam^e  of  river  and  har- 
bor improvement,  ai't  of  April  28,  1904 40,000.00 

55,046.53 
June  30,  1904,  amount  ex|)ended  during  fiscal  year  for  maintenance  of 

improvement 7, 196. 18 

July  1,  1904,  IwlantH*  nnexi)ended 47,850.35 

July  1,  UMM,  out*4tAndin>r  habilitie** 31S.2:} 

July  1,  UKU,  Imlamv  available 47,5:52.  12 


Amount  ( estimate<l )  retpiiriHl  for  completion  of  exiflting  projwt 77, 50().  00 

Amount  that  ean  W  profitably  exjiendeil  in  fittiul  year  ending  June  30, 
HH)(),  in  addition  to  the- Maiice  unexpended  July  1,  1904: 

For  worlcH  of  nnprovement j% $2fi5, 000.  (X) 

Vi »r  maintenan(*e  of  improvement 2, 500. 00 

267, 500. 00 

SubmitttMl  in  efHnplianei^  with   retpiirementu  of  Hundry  civil  act  of 
.    June  4,  1897,  and  of  sivtion  7  of  the  river  and  harbor  act  of  1899. 


3164      REPORT    OF   THE    CHIEF    OF   ENGINEERS,  U.  fl.   ARMT. 


AMOrNT   AND    DATE   OF   ALL   APPROPRIATIONS. 


May  20,  1826 $5,000.00 

May  19,  1828 4, 413. 35 

March  3,  1829 5, 935. 00 

Aprii  23,  1830 1, 880. 36 

March2,  1831 3,480.00 

July3,  1832 1,500.00 

June  28, 1834 6, 700. 00 

June  2, 1836 4, 300. 00 

March3,  1837 2,565.00 

July  7,  1838 5,000.00 

June  11, 1844 5,000.00 

August  30, 1852 10,000.00 

June  23, 1866 39,000.00 

June  23, 1874 1,500.00 

March  3,  1875 1,000.00 

June  18, 1878 1, 000. 00 

June  14, 1880 3,000.00 


March3,  1881 $3,000.00 

August  2, 1882 2, 600. 00 

July  5,  1884 7,500.00 

August  5, 1886 3,000.00 

August  11, 1888 6,000.00 

September  19,  1890 16,000.00 

July  13,  1892 15,000.00 

August  18, 1 894 10, 000. 00 

June  3, 1896 8, 000. 00 

March3,  1899 25,000.00 

June  13, 1902 40,000.00 

April  28,  1904  (allotment ) . . .  40, 000. 00 

Total 277,273.71 

Expended  to  June  30,  1904. .  229, 423. 36 

Unexpended  July  1,  1904  ...  47, 850. 35 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1903  relative  to  the  commerce  of  the  harbor  of 
Huron,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  cofltoms 
and  others: 


Receipts. 


Tons. 


Iron  ore 486,106 

Lumber 800 

P08t8 28 

Stone 6,096 


Total 492,026 


Shipments. 

!    Tonsi 

Coal 

aOO.800 

1 

1 

Total. 

aoiLsao 

Total  freight  tonnage: 

1903 701,385 

1902 705,382 

Decrease 93,997 

« 


Vessels. 


Entering . . 
Departing. 


Tonnage. 


306,162 
810,618 


Total  registered  tonnage: 

1903 

1902 


616, 775 
672, 019 

55,244 


Ihaft  of  laigeet  vessels  using  harbor,  20  feet. 

Ittgest  veasels  do  not  loa<l  to  full  depth. 

Bo  new  tmpoI  linee  establiAed  during  the  year. 
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KSPOBT  OF   MR.  WM.  T.  BLUNT,  ABBIirrANT  ENGINBBK. 

ToLKix),  Ohio,  Julif  /,  J9O4, 

Sir:  I  have  the  honor  to  submit  the  following  report,  upon  Hunin  Harbor,  Ohio, 
for  fincal  year  ending  June  30,  1904. 

All  depths  mentioned  are  given  at  mean  level  of  Lake  Erie  1860-1875,  the  surface 
l)eing  now  about  eight-tenths  foot  above  that  level. 

At  the  beginning  of  the  fiscal  year  work  bv  day  labor  was  in  progrens  upon  the 
Huperntructure  over  cribs  Nos.  3,  4,  and  5,  122  feet  8  inches  each,  in  the  west  pier,  to 
replace  the  old  structure.  This  work  was  completed  September  1,  1903,  including 
the  planking  over  cribs  Nos.  1  and  2, 120  feet  each.  Some  repairs  were  made  to  the 
outer  portion  of  the  west  pier  by  replacing  old  timbers  and  planks  with  new  work. 
The  l)alance  of  funds  available  aid  not  justify  further  new  work,  and  Mr.  Simpson 
with  a  part  of  his  crew  was  transferred  to  Lorain  Harbor. 

The  following  is  a  tabular  statement  of  material  receiver!  for  the  five  cribs  and  of 
its  disposition: 


I^iirchaited 

CrlhNo.  1 

Crtb  Nc».  2 

Crib  No.  8 

CribNo.4 

Crib  No.  ft 

Repaira 

Scow 

Wert  pier 

EMt  pier 

Miffci>llaiu>ouii 

FIcHit  ...* 

Wnyn 

Blookinff  and  wastuce 
On  tuuid 


Hemlock. 


Pine. 


Oak. 


I^pel  B.  M. 

581.586 
111.306  I 
11I.8G2 
112.015 
111.996  , 
115.312 


Fret  B.  M. 

Fefl  B.  M. 

373,  IM 

40,110 

71.025 

15.258 

70,916 

15.528 

68.1-29 

768 

68.1H4 

768 

64.772 

768 

8.024 


978  I 


12,868 
l.TW 
1.020 


Beech. 


FfH  B.  M.       PounnU. 


24,574 


Iron. 


7,920  , 

7,971 

7,986, 


296.600 
61,740 
62,880 
53,350 
54,160 
53.420 
5,600 


Stone. 


Tbfw. 


8,461 
3.365 

.\096 


097  I 


5,000 


During  the  w'inter  Mr.  Simpson  was  retained  as  watchman  to  look  after  the  pn)i>- 
erty,  ana  owing  to  the  serious  floods  of  the  winter  and  spring  it  was  also  neoesHary 
to  employ  some  day  labor  to  assist  No  United  States  property  of  value  wan  loi«t, 
althoiigh  several  vessels  were  torn  from  their  moorings  ami  carrie<i  to  the  piers  or 
lake. 

There  now  remains  about  500  feet  of  west  pier  to  be  rebuilt  in  order  to  reach  the 
sliore.  The  outer  end  of  the  old  pier  reaching  from  shore  to  that  rec^ently  construi*te<l 
was  found  this  si>rinf(  to  be  in  veiy  ba<i  condition,  the  stone  filling  having  l)een  nearly 
all  washed  out,  leaving  only  the  skeleton.  In  consequence  of  this  serious  condition 
an  allotment  of  $40,000  from  the  emei]§^ncv  appropriation  was  made,  and  steps  were 
at  onc-e  taken  to  complete  the  rebuilding  of  this  west  pier  to  connect  with  the  shon\ 
Materials  were  contracteii  for  late  in  June,  1904,  ana  to  properly  store  the  770^000 
feet  of  tiiul)er  and  110  tons  of  iron  it  was  necessary  to  liaul  considerable  filling  into 
the  low  ground  at  the  territory  used  for  construction.  This  and  other  preparatory 
work  is  now  l)eing  done. 

In  July,  UKXS,  un<ler  the  provisions  of  the  river  and  harbor  act  of  June,  1902,  and 
by  your  direcrtion,  a  survey  was  made  of  the  harbor  and  its  vicinity  with  a  view  to 
Heciiring  a  channel  depth  (»f  20  feet.  A  topographi(*al  sur^'ev  of  the  vicinity  of  the 
harlxtr  was  made  by  transit  and  stadia,  liased  on  an  observea  meridian.  Soundings 
were  t^iken  through'  the  river  up  to  the  Lake  Shore  and  Michigan  SouUiem  Railway 
and  out  to  20  feet  depth  in  the  lake.  The  work  was  platted  on  scale  1:2000,  and  a 
pn»je<'t  was  made  for  impn>vement. 

On  S<>pteml)er  11.  1903,  a  steel  scf)w  in  tow  of  the  tug  A.  /'.  Smith  was  <-ap6ize<l  off 
lluntn  IIarl>or  and  its  loa<l  of  475  tons  of  small  stone  was  dumped  in  the  lake.  The 
captain*H  n'port  place<l  the  stone  not  lew  than  a  half  mile  nor  more  than  a  mile  north 
by  east  fn»ni  the  light-houst*.  Depths  at  tlit^se  loirations  wert»  24  feet  and  32  fet»t, 
rpsiKftively.  Siiarcn  wjis  iiiiule  to  some  extent,  but  on  ac(*ount  of  the  uncertainty 
of  kHiition  a  sean'h  to  a  conclusion  is  not  justified  by  the  iNmditions. 

()n  the  night  of  S^'pteniber  17-18  the  baive  Jamen  Dofffiie  stnick  theeml  of  the  east 
pier,  rutting  away  the  face  timbers  from  the  end  poc^ket  on  the  river  side  from  the 
top  to  st'vcral  fet»t  Ik*1ow  water,  eleven  »>urse8  in  aii.  The  stone  filling  was  watihed 
out  from  a  half  pocket    Careful  examination  indicated  that  repairs  could  best  \ye 
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IMPKrjVEMENT  OF  BLACK  RIVER  (U>RAIX)  HARBOR,  OmO. 

A  deHcrii.>tion  of  the  location,  conditions,  and  projects  for  improve- 
ment of  thiH  harbor  ih  given  on  page  2658  of  the  Report  of  the  Chief 
of  KngineerH,  1898. 

The  exex;iition  of  the  approved  project,  a^s  far  as  the  means  available 
would  allow,  is  now  being  carried  out  under  a  continuous  contract  with 
Patrick  Keoliane,  of  Fayetteville,  N.  Y.,  dated  October  27,  1900,  and 
modified  by  a  supplementary  agreement  which  provides  for  widening 
the  jetty  channel  to  3(X)  feet. 

Dtiring  the  present  fiscal  year  the  contractor  has  built  1,192  running 
feet  of  c^)ncrete  superstructure,  which  completes  all  but  188  feet  of  this 
kind  of  .work.  He  has  also  deposited  17,903  tons  of  stone  in  the  founda- 
tion of  the  west  breakwater,  and  21,989.7  tons  of  shale  to  form  the  core. 
Whil(»  the  work  done  by  this  firm  is  generally  good,  the  rate  of  progress 
is  very  unsatisfactory.  Sevonty-two  per  cent  of  the  time  allows  for 
the  completion  of  the  work  has  already  elapsed,  and  only  54  per  cent 
has  iMjcn  completed.  What  remains  to  be  done,  however,  is  of  a  nature 
which  (*/Ould  bo  carried  forward  rapidly,  and  it  is  possible  for  him  to 
complete  the  work  within  the  contract  time. 

After  the  new  east  jetty  was  completed  the  shore  line  showed  a 
de<tided  tendency  to  recede  near  the  shore  end  of  the  structure,  and 
this  recession  was  so  rapid  that  it  seemed  likelv  that  the  structure 
would  l>e  .turned  and  a  connection  formed  around  the  inner  end  of  it 
In^tween  the  lake  and  the  river.  A  large  amount  of  riprap  stone  was 
deposited,  prolonging  the  jetty  about  100  feet.  Above  water  the  stone 
WHS  laid  so  as  to  generally  conform  to  the  j©tU'  profile;  but  the  reces- 
sion continued  until  it  reached  the  inner  end  of  tnis  extension.  It  was 
no  doubt  augmented  by  a  condition  which  occuri'ed  in  January,  1904, 
when,  as  the  result  of  a  severe  freshet,  an  ice  jam  formed  betv^een  the 
jetties,  raising  the  water  in  the  river  8  or  10  feet  and  causing  it  to  flow 
across  the  fiats  into  the  lake  around  the  inner  end  of  the  east  jetty. 
Itecently  a  !)ru8h  and  stone  mattress,  20  feet  wide  and  600  feet  long, 
has  been  built  in  place  along  the  original  shore  line  in  water  which  is 
now  from  1  to  4  feet  in  depth.  This  is  stopping  the  recession  of  the 
shore  and  gradually  re-forming  the  beach.  The  deposit  is  extending 
from  the  east  toward  the  west.  About  160,000  cubic  yards  of  mate- 
rial dredged  by  the  city  of  Lorain  from  the  Black  River  had  been 
dumped  m  the  angle  tJetween  the  jetty  and  the  beach  as  far  inshon» 
as  the  scows  could  be  taken.  It  is  hoi)eil  that  this  material  will  aid  in 
re-forming  the  beach,  but  it  does  not  appear  to  have  done  so  as  yet. 

The  same  freshet  which  cut  away  the  shore  injured  the  channel 
between  the  jetties  by  forming  lumps  and  ridges  upon  which  the^*  - 
less  than  the  required  depth  of  water.     T^  «  safe  np 

the  I'.  S.  dredge  Maiunee  was  sent  to  Lo  the  C' 

fiscal  year  was  engaged  in  removing  thee 
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The  plan  for  tlie  improvement  of  this  harbor  provides  for  the  com- 
plete rebuildini^  of  a  section  3(>5  feet  in  lengfth  of  the  west  jetty,  but  it 
makes  no  provision  for  rebuildin|^  or  repairing  the  remaining  ()45  feet  of 
thi^structure.  The  under-water  portion  of  the  jetty  is  in  fairly  good 
comition,  thecribshaving}>een  buittin  recent  years  and  sunk  in  dredged 
trenches  u|>on  urojxM'  foundations,  but  the  superstructure,  which  is  of 
timber,  is  mpialy  decaying.  Provision  should  be  made  in  the  way  of 
maintenance  for  sheathing  the  under-water  portion  of  the  jetty,  both 
on  the  lake  and  the  channel  side  with  hard-woiKi  plank.  The  timb<^r 
Hui)erstructuje  should  be  removed  and  replaced  ))y  a  concrete  top  to 
conform  to  that  already  built.  The  estimated  cost  of  this  work, 
whicli  is  strictly  maintenance,  was  Jf50,(XK), and  the  amount  should  })e 
available  as  soon  as  ]K)ssible. 

This  harlK)r  is  constantly  growing  in  importance.  The  United  States 
Steel  Corporation  and  the  Baltimore  and  Ohio  liailroad  Company  are 
both  increasing  their  docks  and  terminal  facilities.  The  city  of  Lorain 
is  expending  $2(K),(KK)  in  widening  and  straightening  the  iMack  River 
within  the  sliore  line. 

The  recoipt.s  and  shipments  from  this  harbor,  while  they  show  scmie 
falling  off  from  19o2,  are  still  large,  and  the  loss  can  !)e  more  than 
ai'counted  for  by  the  reduction  in  the  n^ceipts  of  ore  which  took  ])lace 
at  this  as  at  all  of  the  Ijake  Krie  harbors. 

For  a  description  of  the  work  done  during  the  present  tiscal  year, 
and  for  ac<'urate  tabular  statements  of  the  material  and  cost,  attentitm 
iM  resp<»ctfully  invited  to  the  reix)rt  of  Assistant  Engineer  G.  T.  Nelles, 
which  is  transmitted  herewith. 

Mfpii*  y  Htafeinent. 

July  1 ,  mW.  »«lan<v  uiioxihmhUmI $30?).  5(Xi.  (iO 

Amount  a|»pn>i»riato<l  )>y  suiulry  civil  act  approviMl  April  28,  HKM UK),  00().(H> 

40t),  5(X).  m 
June  30,  UK)4,  amount  cx|>«*nd(^l  during  fiwal  yi«r: 

For  works  of  impnivcincnt ." $H5, 084.  20 

For  maintenance  of  inipn)venicnt (>,  (KK).  00 

71.084.20 


Julv  1.  U>tM.  halan<H'  «ncxjH'n«lnl X\»^  422.  411 

July  1 .  11HM,  outi«tan<Hn>r  liabilities 14,  'M\{\,  157 


July  1.  IIHM,  Uilan«»»'  available 324, 055.  82 


July  1,  11»04,  ainotint  ci»venH|  hy  tin<'oinpIete<l  «imtr:u*tH 221^,  520.  .'i5 


Amount  ie8tiniat«><l)  n^piin'<l  f«>r  mninlotion  of  exi*<tin>j  projirt 250,000.  (X) 

\monnt  that  «*:in  1h»  prolitahly  exjH'ntte*!  in  ti8«iil  yt*ar  ending  June  30, 
l*HHi.  in  a<l<lition  ti»  tlu*  balance  unex|M*n<KN|  July  1,  19tH: 

For  works  of  improvement *. $88,000.00 

For  mainttMiance  «if  improvement rtO,  000. 00 

146, 000. 00 


Submittnl  in  nmipliance  with  re<|uirementH  of  .•<iimlry  civil  act  of 
4,  1S',»7,  and  of  Htrti<»n  7  of  the  river  and  harl>or  a<'t  <»f  1899. 

Kxo  liMM — nni 


J  une 
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AMOUNT   AND   DATE  OF   ALL   APPROPRIATIONS. 


May  23, 1828 $7,500.00 

April  23,1830 8,559.77 

March2,1831 9,275.00 

July  3, 1832 8,000.00 

March  2, 18:^3 2,400.00 

June  28, 1834 5,000.00 

March  3, 1835 4,400.00 

July  2, 1836 6,660.00 

March  3, 1837 6,410.00 

July  7,1838 5,000.00 

A  ugust  30, 1 852 6, 000.  00 

June  28, 1864  (allotment) ...  20, 000.  00 

June  23, 1866 10, 000. 00 

June  10, 1872 20, 000. 00 

March  3, 1873 20, 000. 00 

June  23, 1874 20,000.00 

March  3, 1875 10, 000. 00 

August  14, 1876 6, 000.  00 

June  18,1878 1,000.00 

June  14,1880 1,000.00 


March3,1881 $7,000.00 

August  2, 1882 7,000.00 

July  5,1884 10,()Qi|00 

Augusts,  1886 10,0(XK00 

August  11,1888 10,000.00 

September  19, 1890 12,000.00 

July  13,1892 20,000.00 

August  18,1894 10,000.00 

June  3, 1896 30, 000. 00 

March  3,1899 50,000.00 

June6,1900 ....\..  125,000.00 

June  13,1902 6,000.00 

June  28, 1902 300,000.00 

March  3, 1 903 9,  000. 00 

April  28, 1904 100,000.00 


Total 882,204.77 

Expended  to  June  30, 1904 . .  543,  782.  28 

Unexpended  July  1, 1904 338, 422. 49 


LIST  OF  CONTRACTS   IN   FORCE   DURING   THE   FISCAL   YEAR   ENDING   JUNE  30,   1904. 

CorUract  for  constructing  west  hreakivaierj  two  pierheadSy  and  removing  and  relmilding 

parts  of  east  and  west  piers. 

Name  of  contractor:  Patrick  Keohane,  Fayetteville,  N.  Y. 
Date  of  contract:  October  27,  1900. 
Date  of  approval:  Noveml)er  22,  1900. 
Date  of  commencement:  April  1,  1901. 
Date  of  completion:  Continuous  contract. 


COMMERCIAL   STATISTICS. 


The  following  statifltics  for  the  year  1903  relative  to  I  he  commence  of  the  harbor  of 
Black  River  (Lorain),  Ohio,  were  compiled  from  information  furnishe*!  by  the  col- 
lector of  customs  and  others: 


Receipts, 


TOIIH. 


Iron  ore 

Fish 

Lumber,  Ic^,  etc 
Hand  and  gravel . 
Stono 


1,103,468 

600 

37,060 

23,000 

26,325 


Total !    1,190,373 


Shipmentii. 

Ton^ 

Coal  and  coke 

1,148.015 
27  NOO 

Rails  (8teel) 

Billets  (steel ) 

2  *J94 

Total 

1,178.109 

Total  freight  tonnage: 

1903 2,368,482 

1902 2,549,496 

Decrease 181,014 


Vessels. 


Number. 


Tonnajfe. 


Entering . . 
Departing. 
Bunt 


571 

678 

8 


G9S.I11 

7ai,0»3 

26.090 
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Total  registered  toimage  (vessels  entering  and  departing): 

19(». 1,477,204 

1902 1,873,913 

Decrease 396,709 

Draft  of  largest  vessels  using  harlx)r,  20  feet. 

largest  vessels  do  not  load  to  full  depth. 

No  new  vessel  lines  established  during  the  year. 


REPORT  OK   MR.  G.  T.  NELLKS,  ASSISTTANT   ENGINEER. 

Cleveland,  Ohio,  June  30^  1904. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  carried  on 
un<ler  tny  local  supi'rvision  at  Lorain  Harbor,  Ohio,  during  the  fiscal  year  ending 
June  30,  1904: 

The  improvement  of  this  harbor  is  being  made  under  project  designated  as  plan 
**B,"  in  rejKirt  dated  November  1,  1897,  which  provides  for  the  construction  of  a 
small  harbor  of  refuge  in  the  lake  at  the  mouth  of  the  Black  River,  and  the  repair 
and  re<*onstruction  of  the  jetties  lK»yond  the  shore  line.    The  entrance  to  the  pro- 

Kised  harbor  will  be  l)etween  two  pierheads  alx)ut  500  feet  apart  and  1,850  feet 
»yond  the  end  of  the  present  west  pier.  A  rubble  mound  breakwater  1,800  feet  in 
lenffth,  running  south  from  the  west  pierhead,  will  form  the  west  side  of  the  harlx)r, 
ana  a  breakwater  of  somewhat  similar  construction  1,500  feet  in  length,  running 
8.  75®  K.  from  the  east  pierhead,  will  form  the  east  side.  These  structures  were 
designe<l  not  only  to  form  a  harl>or  but  also  to  prevent  the  formation  of  bars  at  the 
mouth  of  the  river,  and  to  make  the  entrance  easier  and  safer  during  stormy  weather. 
The  total  c«)8t  of  the  improvements  outlined  was  limited  by  the  river  and  harbor  act 
of  March  3,  1899,  to  $650,000. 

The  couMtniction  of  the  west  breakwater  and  the  reconstruction  of  the  piers  is  now 
l^eing  carrie<l  on  under  a  continuous  contract  with  Patrick  Keohane,  of  Fayetteville, 
N.  Y.J  date<l  October  27,  1900,  an<l  a  supplementarv  agreement,  which  provides  for 
the  wKlening  of  the  jettied  channel  to  300  feet,  <lat^  August  8,  1901.  The  total 
estimated  cost  of  executing  this  contract,  not  including  supervision  and  inspection, 
as  revistni  January  14,  1904,  is  $454,577.40. 

Plans  for  the  co'nstniction  of  the  east  breakwater  were  approved  by  the  Chief  of 
Enffinet^rs,  Tinted  States  Army,  May  21,  1904,  an<l  it  is  expecte<l  to  place  this  work 
under  contract  as  soon  as  the  neceasarj'  formalities  can  be  obeer^'ed. 

ISer  consi n I rti on.— Thi*.  sul>structure,  1,762  tvet  lone,  and  738  linear  feet  of  the  con- 
crete sup(*rHtructiire  for  the  new  east  pier  and  the  substructure  for  the  reconstmcted 
part  of  the  we^t  pier,  365  feet  in  length,  had  been  completed  at  the  beginning  of  the 
Jm'wnt  fiK'al  vt^ar.  During  the  year  the  concrete  su|)erstnicture  on  the  w«t  pier, 
:^5(>.47  fivt  in  length,  has  been  completed,  also  836  linear  feet  of  the  east  pier  super- 
stnicture,  making  the  total  length  of  this  superstructure  1,574  linear  feet,  and  leaving 
188  linear  feet  at  the  extn^me  outer  end  still  to  be  done. 

Concrete. — The  following  is  a  summary  of  our  reconl  of  the  concrete  operations  un 
these  piers,  the  proportions  being  1  cenient,  2  sand,  3  gravel,  and  4  screened  broken 
stone: 


Concrete 
blocks. 


Concrete 
in  xnam. 


Cement  (Sandunky  Portland) agsft 

Beach  nand •  770 

Broken  ntoiif 1, 540 

Beach  gravel i  1, 15ft 


(\MeyanU.  Cubic  yanlt. 


^900 
l.HOO 
3,320 
2.490 


T<»tal  volume  of  mntcrial9 8, 850 

Total  volume  of  concrete 2, 675 


H.510 
5.5^ 


Ratio  of  concrete  to  materials percentage. .  66. 9  ♦»■%.  5 

Barrels  of  cement  jn^r  cuhic  yard 1.01  1.10 


"2.600  barrels.  66,150  barrels. 


3172      REPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.   8.   ABMT. 

The  increase  in  the  quantity  of  cement  and  other  materials  neceesary  to  prodnoe  a 
cubic  yard  of  concrete  over  previous  reports  is  due  to  the  fact  that  much  of  the 
earlier  work  was  left  in  an  incomplete  condition  and  it  has  been  necewsary  to  surface 
and  finish  this  work  during  the  past  season,  and  also  because  more  cement  has  been 
used  than  before  in  plastermg  the  forms  and  finishing  up  the  new  work. 

West  breahrater  construction. — The  progress  made  on  this  work  has  been  very 
unsatisfactory,  and  not  much  better  than  during  the  preceding  vear.  During  the  (all 
of  1903  about  8,500  tons  of  heavy  riprap  was  plsuced  in  the  foundation  ridges,  and  dur- 
ing the  present  spring  about  an  equal  amount  has  l>een  deposited,  making  a  total  of 
17,902.9  tons  for  the  year.  Through  an  arrangement  with  the  contractor  engaged  iu 
dredging  shale  from  the  Black  River  in  connection  with  the  construction  of  the  new 
docks  at  the  United  States  Steel  Company's  plant,  the  contractor  for  our  work  has 
been  able  to  secure  a  comparatively  large  quantity  (21,989.7  tons)  of  this  material 
for  building  up  the  core  of  the  breakwater.  In  consequence  of  the  manner  in  which 
this  shale  was  obtained  the  core  of  the  breakwater  has  been  built  up  somewhat  in 
advance  of  the  other  work,  but  as  the  supply  of  shale  is  now  very  limited  it  will 
only  be  a  short  time  until  the  foundation  ndges  are  built  up  ahead  of  the  shale,  and 
they  will  doubtless  continue  so  until  some  other  arrangement  is  made  for  core-filling 
material.  The  we^t  foundation  ridge  is  now  up  to  proper  grade  for  990  linear  feet, 
the  east  ridge  for  600  linear  feet,  and  the  core  filling  has  been  approximately  com- 
pleted for  650  linear  feet. 

Under  the  tenns  of  the  contract  with  Patrick  Keohane  the  work  was  all  to  have 
been  completed  within  30  working  months  from  April  1,  1901,  counting  from  May  1 
to  Novemoer  15  (6i  months)  of  each  year  as  working  time;  this  makes  the  termina- 
tion of  the  contract  September  1,  1905;  21  i  working  months  as  above  determined 
have  passed,  during  which  time  work  to  the  value  of  $246,637.48,  or  54  per  cent  of 
the  wnole  contract,  has  been  completed,  leaving  work  to  the  value  of  $207,939.92, 
or  46  per  cent  of  the  whole  contract,  to  be  completed  in  SJ  working  months,  or  28 
per  cent  of  the  whole  time  allowed. 

During  the  winter  months  a  very  careful  study  was  made  of  the  form  of  cross 
section  that  had  been  adopted  and  was  in  use  for  the  construction  of  rubble  mound 
breakwaters  at  several  of  the  harl)ors  in  this  district.  Although  this  study  relateil 
particularly  to  the  Cleveland  breakwater,  it  was  thought  that  some  of  the  reasons 
advanced  for  modifying  the  Cleveland  section  were  applicable  to  the  breakwaters  at 
other  harbors,  and  in  consequence  it  was  recommended  that  the  Lorain  section  be 
changed  so  that  the  slope  of  the  pavement  on  the  harbor  side  would  l)e  1  on  1.3 
instead  of  4  on  3,  and  on  the  lake  side  1  on  2  insteaa  of  1  on  2^.  The  special 
reasons  advanced  for  this  recommendation,  which  was  approved  by  the  Chief  of 
Engineers,  United  States  Army,  April  28,  1904,  were  that  the  pressure  on  the  base 
would  be  better  distribute<l;  that  both  slopes  of  the  breakwater  would  be  open  to 
the  action  of  the  sea,  particularly  until  the  east  breakwater  is  constructed,  and  that 
the  steep  slo])e  on  the  inner  or  harbor  face  would  be  diflicult  to  build  and  likely  to 
be  unstable  when  built. 

The  character,  quantities,  and  cost  of  the  work  to  l)e  done  under  this  contract;  the 
chara(!ter,  quantities,  and  cost  of  the  work  done  during  the  year  and  the  totals  to 
date  are  as  follows: 


Items. 


Weft  breakwnter. 

Pftving tons. 

Snuill  riprap do. . . 

Heavvnprap do... 

Core  filling do. . . 


Total 


Con- 
tract 
price 
per 
unit. 


11.87 
.89 
.90 
.70 


EaM  and  ipest  pur  rrrtmstriir 
tion  and pierhtadi: 

East  pier  removal  ...linear  ft. 

West  pier  removal do. . . 

Dredging cubic  yanls. 

Hemlock M  feet. 

Oak do.  . 

Boltji,  tie-rods,  etc  ...pounds. 
Lag  screws  and  spikes .  .do. . . 

StrapH do. . . 

Concrete  blocks  . .  .cubic  feet. 


Total  e<ti  mated 
cost. 


Quantity. 


Cost. 


Cost  for  year. 


Quantity. 


Cost. 


27, 000. 00  fW,  190. 00 

74,2.'>0.00   66.082.501 

45,000.00,  40,.'i00.00   17.90;i.00fl6, 112.70 

70,000.00  49.000.00'  21.989.70   15.392. 79 


|206.0?2.fi0' 81. 506.49 


4.10 

4.10 

.19 

22,00 

38.00 

.035 

.04 

.05 

.37 


l,57.s.00 
365.00 
125,162.00' 
2,639,174.00 
254.500.00 
fift5,600.00 
267,300.00 
2,3ii0.00 
81.600.00, 


5,249.00< 

36.144.00 

2,l:S6.00| 

4,224.00, 

690.00' 


997.31 


Total  cost  to  date. 


Quantity.  I     Cost. 


2D,S92.00fl8.a'i2.HO 
29,448.00;  20,613.flD 


88.966.40 


6. 469.  MO 

1.496.50 
23, 780. 7h 
58,061.X3! 

9,671.00, 
19, 796.001 
10,692.00 
119.50, 
30, 192. 001  87, 157. 00s  18, 748. 0»|      02. 279.  OO  23, 048. 28 


1,578.00. 
865.00 
125,162.00 
796. 17  2. 3H4, 095. 00 
81.17     206,750.00 


147.81 
27.601 


488.626.00 
233.221.00, 


6,469.80 

1.496.50 
2:J,7*«.78 
61.350.09 

7.806.  fiO 
17.101.91 

9.328.84 


F 


^WATE 
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faf  dad  wai  pier  rtrotuirut- 
Um  «md  jMChhroito— Cont'd. 

ObbciMt  mm ..  .cubic  yard?. . 
nittiir  rtiiDC  and   pierhead 

ioiiiidatinn loiin.. 

■Hvy  riprap    for  pierhoad 

fcmDdaucm tonv. . 

IkTinc  for  well do — 


Toul 

Tbtal  cost 


Con.       Total  ertlmated 

ixact                «^**- 
price 


^f.     Quanlity.       Tost.     Quantity.     Ctvt.     !  Qiuintity. 


unit. 


Con  for  year.      I    Total  t>»i  lo  *l«tr. 


17.30 

.H» 

.90 
2.'a 


6.  H60.  W  $.10. 735.  (10     ».  41:t.  l^^  f2i.  9l'\  M 
3H,T81.79  M,-W7.99     2.1UH.(V»     l.HW.f.T 


I 


3,i2u.oii    2.sns.uo 

S2.W        lJM."iO 


I 

5..V?.».0OS4O.ai»1.7O 
W.AM.19  •JlsSsl.7;» 


•24H.nW.  W I  42.rtW.  li»' a)7.ri7I. US 


4M.577. 40 74. 174. iW '2H\, I'lIC  |s 

'  I  I 


Bad  treakvoater  conMrwiian. — In  July,  1903,  application  wuh  made  ))y  tlio  lJnitr<l 


it  was  decided  to  lay  out  the  eattt  breakwater  ami  diiinp  as  nnirh  an  |M>HHihUw)r  it 
■long  the  line  of  this  structure  where  it  would  1m>  ii!M>ful  and  effect  a  Kaviii^  when  tin* 
OMMtruction  of  the  breakwater  was  finally  undertaken.  Korty-ei^lit  thoiiHaiid  hcvcii 
hnndrevl  and  twenty-five  cubic  yanltt  have  Inn^n  de|M united  under  thin  uruin^enH'nl, 
[■  awl  of  this  amount  43,000  cubic  yards  in  ho  located  tliat  it  will  form  part  of  the  com 
fleted  structure,  and  haninyour  entimate  on  the  prict»H  heretofi>rc  paiil  for  thJH  cIji-h 
W material  under  contnul,  the  work  <lone  will  rf>Hult  in  a  Having;  of  fully  ifirHi.iNNi  in 
the  coni>t ruction  of  the  east  breakwater. 

On  May  21  of  the  present  year  a  pn>j(*ct  was  approvc«l  by  the  Chit^f  of  Kntrinci-rH 
far  the  i*ompletion  of  the  eai^t  l>reak  water;  the  plan  pni]M>HNl  in  a  nli^dit  iModili(iiiii»ii 
€f  the  present  adopted  methcMlof  bn>ak  water  conntrnct  ion;  tbeHhalcalnMidy  in  plaii* 
vill  be  eovered  with  a  layer  of  quarry-run  ntone,  conii)OM*d  of  piccen  nui|.'in;;  from  U) 
poondfl  to  5  tons;  this  ir*  then  coverxnl  with  a  12-fiK)t  thickncHH  of  lanr**  blockM  of 
A»eweiBhinf;ni»t  leMS  than  K  tons  and  avera^inc  10  ton*' cadi;  tbc^*  liir^'i-  Hloni*H  an* 
to  be  so  deposited  art  to  ^ive  the  bn-akwat^T  tin*  pro(ri»>.fd  outline  and  ii'diiif  tin* 
voids  as  much  as  poftfi hie  and  ki'eji  the  H]rfa<v  within  12  incbi'Hof  tii<'d«'t'iriM|  M|r,|rf.i. 
Hie  cost  of  this  struct un\  including;  Hi|»crvi>-ion  (in<]  in-iH-ftion.  i*- I'l^riniiiti-il  to  \n- 
tli^790;  this  amount  excee<lfl  the  hum  axailablf  for  <-'iiii|i|i-tiri/  thf  \,ri-tui  |ii<iji<  t, 
botvith  this  style  of  conntniction  tlie  «\ork  'an  Im- -o  iirr;iri;fi'l  :i-  i/i  Ih-  |*r;i<  tir;i||v 
completed  as  it  progrreasen and  (nn  In'  HtopjH'fl  wbi-ncvi'r  tin*  fiind-  jir'i*. idi-d  :ir<-  iji"<i 
vp.  A  drawing  show  intr  the  pnj|''r*<-'l  iff-  -<-<-ti'ffi  oi  thi-  brf-akviaf'-r  i»  triin>Miitfi  <1 
hcffewith. 

Shnre  prtiUctiott. — In  my  laft  annual  rci^^'r*  j*  -ah-  "UiU-'i  U,h*  Mk'  rt,uin,  ^^^,n 
between  the  east  pier  anil  th**  f;h"r"  wa-  •]  i  j -at  i- factory,  ari'l  a  |.i;i  ri  v,.**  ^ny/i^U']  t., 
pm'ent  the  lieach  from  i-uttin:?  Ijei-k  -*>  a- 1'' '.;«« ri  ::  i  u-.a,:.*  >  jfi^i')!-  •.!  *i,f  ff.<i  ij  ii,i 
pwr.  This  plan  was  ««rriir«l  into '-fft-'t  I, y  «■>•<■.',' :,fj;'  u.*  pp-r  )iitt  '*.*  ^\t',tt'if^:tn\ 
vith  a  St  nii-ture  built  up  of  lav*-  i-t'.rj*-  ir,  a:.;-f'  r.-:..'.*i  ..  'j,!  ^i.n^m  >,}  «■.#  i  n^uir/ 
pier.    The  work  wafdone  by  Mr«-'i  ja-^r  ;<r.'i  y  .'  '  a.-*  '.*  ••  a'h.a   .u  m.i-  '.\^i,  ii,.tt 

cnmplete«l  la-t  fall,  tl***  l»4i/  J,  ■  .:.•;:.•;•-'!  •  .  •<«*':.  a*  a  '■^:       m*' 

became  nw-ewarj*  to  de-. :-^-  *.•:  • .r 

decided  toconstrxH't  a  ist^.*.*   •  .>."r*"-  . 

long  in  from  1  to  4  i*^^  oi  ««'•-'  t 

this  work t  which  war»**sr".4'*-:  •    ■  -'  ». 

has  simie  lie#-n  carn«!«i  'mx  a'  «  '  "*     - 

teudl  on  in  'trigixia]  f^.v  ^v      '  *    '  •    •. 

aKMf  the  whokr  bcflf.-fj  }::>•   •»•.•• 

fine  M  bailding  np  fr>r*.  t'.*-  «^«^  v 
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Repair  old  piers. — The  timber  superstructure  of  the  inner  400  feet  and  outer  245 
feet  of  the  old  west  pier  not  included  in  the  present  contract  is  deteriorating  rapidly 
and  should  be  repaired  without  delay,  there/ore  I  respectfully  renew  the  recommen- 
dation made  in  my  last  annual  report,  to  repair  the  remainder  of  this  pier  so  a.s  to 
make  it  uniform  with  the  365  feet  which  has  already  been  reconstructed  with  con- 
crete superstructure  under  the  existing  contracts.  The  estimated  cost  of  rebuilding 
the  superstructure  with  concrete  and  sheathing  both  sides  below  water  with  3-incn 
plank  IS  as  follows: 

Tearing  out  old  cribs  and  preparing  same  for  superstructure,  645  linear 

feet,  at  $1 0  per  linear  foot $6, 450. 00 

Mass  concrete  for  superstructure,  2,200  cubic  yards,  at  $9  per  cubic  yard.  19, 800. 00 
Concrete  blocks  for  superstructure,  900  cubic  yards,  at  $12  per  cubic  yard.  10, 800. 00 
Sheathing  with  3-inch  beech  plank,  62,800  feet  B.  M.,  at$130  per  M  feet 

B.  M 8,174.40 

Supervision  and  contingencies,  10  per  cent 4, 522. 44 

Total 49,746.84 

Dredging. — The  freshet  in  the  Black  River  January  21-22  causeil  more  or  leas 
deFK)sit  throughout  the  jettied  channel  and  left  several  lumps  and  obstructions  on 
which  the  depth  was  less  than  18  feet.  It  was  therefore  decide<l  to  bring  the 
U.  S.  dredge  maumee  to  Lorain  as  soon  as  she  completed  the  work  at  Fairport  and 
have  her  dredge  out  all  of  the  channel  between  the  jetties,  so  as  to  provide  a  depth 
of  21  feet.  The  dredge  reached  Lorain  on  the  11th  and  has  since  excavated  11, 532 
cubic  yards  at  a  cost  of  $1,405.53  and  has  completed  about  60  per  cent  of  the  work 
necessary  for  the  contemplated  improvement. 

Black  Kiver. — Extensive  improvements  are  being  made  in  the  Black  River  by  the 
city  of  Lorain  and  private  interests.  The  city  is  widening  and  straightening  the 
channel  at  an  estimated  cost  of  $200,000;  the  steel  corporation  is  lengthening  and 
extending  the  docks  at  their  plant  and  enlai^ing  their  turning  basin,  and  the  Balti- 
more and  Ohio  Railroad  has  under  contruction  extensive  docks  for  loading  coal  on 
vessels.  A  very  disastrous  flood  visited  this  section  in  January,  1904,  doing  great 
damage  to  shipping  and  property  in  the  river  bottom;  the  cause  and  effect  of  the 
flood  are  fully  discussed  m  a  special  report  covering  the  three  rivers  under  my  local 
supervision,  which  is  transmitted  herewith. 

Observations  have  been  continued  through  the  year  to  determine  the  daily  flow 
and  quantity  of  sediment  carried  to  the  lake  by  the  Black  River.  These  observations 
also  are  made  the  subject  of  a  special  report. 

The  work  at  Lorain  has  been  carried  on  under  the  local  supervision  of  Inspector 
Alexander  J.  Savord. 

Very  respectfully,  G.  T.  Nelles, 

United  Slates  Assistant  Engineer, 

Maj.  Dan  C.  Kingman, 

Corps  of  Engineers. 


P  P  7. 
IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

For  a  history  of  the  early  conditions  and  projects  of  improvement, 
see  pages  2661  and  2662,  Report  of  the  Chief  of  Engineers,  1898,  and 
pages  530  and  531,  Report  of  the  Chief  of  Engineers,  1899. 

The  work  of  renewing  the  superstructure  of  the  west  breakwater  has 
been  completed,  and  there  remains  to  be  done  under  this  contmct  only  a 
small  amount  of  work  connected  with  sheathing  the  cribs  on  the  exposed 
side.  The  repairs  to  the  east  breakwater  are  well  advanced  aiul  the 
work  is  being  done  hy  hired  labor.  All  of  the  work  which  it  was  pro- 
posed to  do  under  this  continuous  contract  can  be  completed  with  the 
funds  which  have  already  been  appropriated.  The  total  amount  appro- 
priated is  $222,800  less  than  the  amount  authorized  to  be  expendco,  and 
this  saving  which  has  been  effected  should  be  given  due  credit  in  deter- 
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mininfii*  the  cost  of  the  Cleveland  I  larbor  iniprov oincnt.  There  is  i)l('nty 
of  work  in  the  way  of  maintenance  to  which  this  amount  could  he  appi  i(*(l 
if  authorized,  and  there  are  two  things  of  pn»ssing  necessity  in  the  way 
of  maintenance  to  which  attention  is  specially  invited. 

A  number  of  3'^ears  ago,  before  the  work  of  relniilding  the  superstruc- 
ture on  the  west  breakwater  was  begun,  an  opening  200  feet  wide  was 
made  in  the  shoi*e  arm  of  this  breakwater  to  permit  the  circulation  of 
water  in  the  harbor.  The  shoreward  end  of  this  opening  was  700  feet 
distant  from  the  harbor  line,  measured  along  the.  axis  of  the  shore  arm. 
This  left  a  corresponding  length  of  breakwater  for  the  repair  and  nmin- 
tenance  of  which  no  provision  whatever  was  made  in  the  estimate*.  The 
superstructure  of  this  portion  of  the  work  is  now  in  a  ruinous  condi- 
tion, as  is  clearly  shown  in  the  photogra))hs  which  accompany  this 
report.  It  can  not  last  much  longer,  and  if  l)reaclied  or  destroyed  it 
will  leave  an  opening,  together  with  that  which  already  exists,  of  1M)0 
feet  between  the  end  of  the  shore  arm  and  the  beach,  and  through  this 
opening  such  a  quantity  of  material  will  be  washed  by  westerU'  storms 
AS  to  utterly  ruin  and  destroy  the  entire  west  basin. '  This  7(»o  Un^t  of 
structure  ought  to  lie  rebuiltand  stn^ngthened  and  provided  with  a  n(*w 
superstructure  in  all  respects  similar  to  the  rest  of  tiie  breakwater. 
The  cost  of  this  work  is  estimated  at  S*.*2,O70,  and  it  should  be  provided 
for  without  delay. 

The  west  breakwater  now  consists  of  a  sul)structureof  tim}>er  cribs, 
each  about  50  feet  long,  sunk  end  to  (^nd  on  the  natural  bottom  of  the 
lake,  and  a  superstructure  made  up  of  large  blocks  of  concn»te  of  a 
width  eaual  to  that  of  tlu^  breakwater  and  a  l(»ngth  of  from  20  to  *A0 
feet  eacii.  The  concrete  rests  on  the  top  of  the  timlM»r  cril)s,  and  it 
must  be  admitted  that  these  structures  furnish  a  poor  support  for  any 
kind  of  masonry.  In  the  time  of  storms  thev  vield  to  the  shock  of 
the  waves,  and  cause  the  concrete  blocks  to  rub  and  wear  against  rach 
other.  Hitherto  the  alignment  has  becMi  well  nreserved,  luit  if  any 
one  of  these  blocks  should  start  to  move  it  would  be  verv  apt  to  work 
outward  or  inward  until  it  slip|M'd  oil  its  foundation,  an({  thus  start  an 
iniurv  in  the  form  of  a  breach  which  might  (»xten<l  ind<»finitely,  and 
whii*fi  would  l)e  extremely  dithcult  to  repair. 

The  broakwater  ought  to  be  strengthened  by  shrathing  the  cribs 

below  water  on  the  harbor  side  with  hard-wood  plank   boltrd  vrr- 

tically,  and  by  reenforcing  it  heavily  by  large  riprap  on  the  lake  side, 

so  as  to  break  up  the  force  of  the  waves.     Tin*  cost  of  the  work  will 

be  *.S.S,689.J*2.     The  aggreg?ite  of  these  two  amounts  is  J?l.so,7r,i».i>L\ 

which  is  less  than  the  amount  saved  from  tlh'  original  estimate,  and  is 

urgenth'  needed  for  maintaining  the  harbor. 

•  ♦  ♦  "     *  «  » 

In  January,  1\H)2^  and  again  in  flanuary,  P.M)4,  thean>a  within  th^' 
biieakwater  was  carefully  sounded  through  tin*  ice  so  tliat  the  position 
of  the  soundings  could  be  truly  located,  and  the  work  was  done  in 
both  cases  by  the  same  survey  party.  Tlies**  two  survey^  allordrd  an 
excellent  means  of  making  a  comi>arison  wlHM'el)v  the  amount  of  deposit 
in  the  harbor  can  l>e  correctly  arrived  at.  an<l  nothing  so  suitabl<>  has 
ever  l>een  made  In^fore.  Tln^  n»<ult  of  this  compariscju  indicates  that 
there  has  l>een  a  deposit  within  this  area  in  a  period  of  two  years  of 
not  less  than  500,0t)0  cubic  yards  of  mat<Mial.  If  this  samiM*:ite  of 
deposit  occuired  in  the  two  y«'ars  prior  to  liMi:>,  then  tin*  \ir\  n*>ult  of 

all  the  dredging  that  has  lK»en  done  undrr  this  proji'ct  has  I n  an 

increase  in  the  amount  of  silt  in  the  harbor  of  nearly  one  ^imii  ter  of  a 
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million  cubic  yards.  In  other  words,  the  work  has  not  been  sufficient 
even  to  maintain  the  conditions  that  existed  at  the  outset.  The  deposit 
has  gained  on  the  dredging.  This  shows  bow  impossible  it  is  to  fur- 
nish a  reliable  estimate  of  the  cost  of  doing  a  piece  of  dredging  work 
in  silt-bearing  water  where  the  operation  is  to  be  extended  over  a 
number  of  years.  Information  is  at  hand  to  show  where  this  deposit 
came  from. 

For  the  past  two  years  the  Cuyahoga  River  has  teen  under  careful 
observation  and  measurenient  in  order  to  determine  its  regimen. 
Under  the  direction  of  this  office  a  station  was  selected  above  the  influ- 
ence of  the  backwater  from  the  lake  and  a  sufficient  numl>er  of  dis- 
charge observations  were  made  to  permit  of  the  construction  of  a 
discharge  curve.  A  gauf^e  was  established,  which  has  been  reiid  twice 
a  day  for  two  years,  and  at  the  same  time  daih^  samples  of  water  have 
been  taken  at  a  point  near  the  outer  end  of  the  jetties.  These  samples 
have  been  filtered  and  the  solid  residue  dried  and  weighed,  and  tnis, 
with  the  known  dail}'  volume  of  discharge,  has  furnished  a  means  of 
computing  the  amount  of  sediment  brought  down  by  the  river.  The 
result  shows  that  from  the  1st  day  of  May,  1902,  to  the  1st  day  of 
May,  11K)4,  1)40,000  cubic  yards  of  silt  passed  out  between  the  jetties 
at  the  mouth  of  the  Cuyahoga  River.  Since  the  measurable  deposit 
in  the  harl>or  was  only  500,000  cubic  yards  in  two  years  it  is  evident 
that  some  part  of  the  silt  has  gone  out  into  the  lake,  but  the  Quantity 
is  more  than  sufficient  to  account  for  all  of  the  deposit  found.  This 
information  is  definite  and  is  valuable  accordingly-,  and  it  shows,  as  a 
whole,  that  no  advance  has  been  made  in  deepening  the  harbor  to  25 
feet.  Of  course  the  material  has  not  come  directly'  back  to  the  place 
from  which  it  was  removed.  All  of  the  dredgmg  has  been  done 
between  the  jetties,  or  in  the  eastern  basin,  and  here  the  avemge  depth 
is  greater  than  it  was.  No  dredging  has  been  done  in  the  western 
basin,  and  here  the  average  depth  is  much  less. 

To  maintain  the  depth  in  this  harbor  we  must  be  prepared  for  an 
average  ainuial  dredging  of  not  less  than  250,000  cuoic  ^^ards.  The 
suction  dredge  which  has  recently  been  authorized  for  this  district 
will  no  doubt  be  veiy  valuable,  economical,  and  efficient  for  this 
work.  There  is  now  available  from  the  river  and  harbor  appropria 
tion  of  1JM)2  about  $45,000,  which  can  be  applied  to  dredging  by  the 
oi^eration  of  this  machine  when  it  arrives  in  the  district.  Tnere  should 
be  provided  in  the  way  of  maintenance  an  amount  not  less  than  $20,000 
a  year  for  the  dredging,  and  in  order  to  make  a  reasonable  advanire 
upon  the  dredging  project  not  less  than  $100,000  should  be  appropri- 
ated for  this  purpose. 

At  the  end  of  the  present  fiscal  year  work  at  the  new  entrance  was 
17  i)er  cent  completed,  and  on  the  breakwater  extension  it  was  18  per 
cent  completed.  All  of  this  new  work  is  a  rubble  mound  structure, 
and  in  the  interest  of  economy  a  provision  was  made  permitting  the 
use  of  a  certiiin  amount  of  sand  for  the  formation  of  tlie  core  oi  the 
structure  at  depths  greater  than  20  feet  below  mean  lake  level.  This 
style  of  construction  was  necessarily  experimental,  and  on  trial  in  a 
short  length  of  breakwater  it  was  found  that  a  considerable  portion, 
amounting  in  some  cases  to  as  much  as  20  per  cent,  of  the  sand  escaped 
through  the  ofHMiings  in  the  stone  ridges  tJiat  confined  it.  To  prevent 
this  the  cross  section  was  modified,  and  the  inner  slopes  of  the  rubble- 
stone  ridges  which  defined  the  base  of  the  structure  are  now  covered 
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with  a  very  thick  layer  of  coarse  core  filling  to  prevent  the  escape  of 
the  sand.  Supplementary  agreenients  are  being  entered  into  to  give 
effect  to  this  ciiange.  At  the  same  time  a  slight  modification  in  the 
profile  of  the  structure  was  authorized,  whereby  the  exterior  slope  was 
made  somewhat  steeper  and  the  interior  slope,  or  slope  toward  the 
harl>or  side,  was  made  a  little  flatter.  In  the  original  design  a  part  of 
this  harl)or  slope  was  too  steep  for  certain  stabilit}'. 

One  of  the  great  difliculties  attending  the  work  of  improving  the 
harl)or  at  Cleveland  is  due  to  the  fact  that  the  United  States  is  entiiely 
without  wliarves  or  convenient  landing  facilities.  There  is  no  place 
to  store  material  except  on  the  jetties  or  break wateiT^jriktlhe re  are  no 
wharves  which  the  United  States  controls  for  the  use  ano^^Nitltt^ncv 
of  the  floating  plant.  The  United  States  owns  in  Cleveland  a  tracl 
ground  used  for  the  marine  hospital.  This  ground  bordei*s  on  the  lake 
and  is  situated  just  east  of  Erie  street.  When  the  proposed  improve- 
ments are  completed  this  frontage  will  l)e  very  nearl}'  in  the  center  of 
the  harbor  and  will  be  an  extremely  valuable  piece  of  property'.  The 
city  is  already  filling  in  and  constructing  wharves  out  to  the  harl)or 
line  just  west  of  Erie  street,  and  no  doubt  as  soon  as  the  new  break- 
water affords  suflicient  protection  other  wharves  will  be  built,  either 
by  the  city  or  private  companies — probably  by  the  former — eastwanl 
to  the  extreme  end  of  the  propa**ed  harbor,  ana  adequate  tmckage  will 
l>e  arranged  on  the  made  land  to  accommodate  all  railroads  which  come 
to  the  city,  and  to  afford  them  convenient  access  to  the  w  harves. 

The  frontager  on  the  lake  at  the  marine  hospital  site  is  about  70<)  feet. 
If  the  United  States  should  improve  it  by  the  construction  of  wharves 
and  slips  terminating  on  the  harbor  line,  and  by  filling  in  to  the  shore, 
it  would  affoixl  an  admirable  location  for  an  engineer  depot,  with  suit- 
able wliarf  room  for  the  floating  plant  (H^rtaining  to  the  district,  which 
now  has  a  value  of  nearly  one  <]uarter  of  a  million  dollars,  for  which 
there  is  no  suit^ible  mooring  place.  There  would  also  be  suflicient 
wharf  front  for  a  light-hou^e  depot,  and  for  use  of  the  Revenue-Cutter 
and  the  Custom-llouse  services  generally,  and  for  tlie  use  of  the  Navy 
Department.  The  exc*avation  in  the  slips,  and  advance  of  the  harbor 
line,  and  elsc»where  in  the  inclosed  are^  in  the  old  harbor,  would  afford 
moi*e  than  sufficient  material  to  make  the  fill,  and  the  cost  of  the 
improvement  would  lie  small  in  comparison  with  its  great  value. 
There  would  l)e  15  or  20  acres  of  made  land  south  of  the  slips,  which 
would  l)e  worth  not  less  than  $40,000  an  acre,  which  would  not  be 
needed,  and  which  might  be  sold  at  a  price  which  would  more  than 
renay  the  cost  of  this  miprovement. 

I  would  suggest  the  construction  of  two  slips  160  feet  wide  and  700 
feet  deep,  with  wharves  upon  each  side  of  them.  This  would  afford 
2,800  linear  feet  of  wharf  front,  not  counting  the  inner  ends  of  the 
slips.  It  is  not  necessary  that  this  entire  improvement  should  l)e  made 
at  once.  Without  subniitting  it  as  an  estimate  of  cost,  I  should  stiy 
that  the  probable  total  outlay,  supposing  all  the  work  to  be  con- 
structed in  a  permanent  and  durable  way,  would  be  $500,000,  and  an 
appropriation  of  a  i)ortion  of  this  sum  c*ould  be  expendea  now  to  the 
great  advantage  of  the  pul)lic  service. 

For  a  detailed  description  of  the  work  done  at  this  harbor  during 
the  past  3'ear,  and  for  a  statement  of  cost  and  quantities  of  material 
ii8e<i,  attention  is  respe<'tfully  invited  to  the  report  of  Asst.  Engineer 
G.  T.  Nelles,  which  is  transmitted  herewith. 
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Money  statement. 

July  1,  1903,  balance  unexpended 1906,168.55 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 485, 200. 00 

Returned  itrom  allotment  for  repair  of  levee  at  Zaueeville,  Ohio,  sundry 

civil  act  July  1,  1898 - 56.52 


June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $33, 212. 47 

For  maintenance  of  improvement 325, 033. 72 

Allotment  for  new  dreage 40, 000. 00 


1,391,425.07 


398,  246. 19 


July  1,1904,  balance  unexpended 993,178.88 

July  1,  1904,  outstanding  liabilities 65,501.10 

July  1,  1904,  balance  available 927,677.78 

July  1,  1904,  amount  covered  by  uncompleted  contracts 2, 287, 817. 30 


Amount  (estimated)  required  for  completion  of  existing  project 3,800, 156.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endmg  June 
30,  1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement 1600,000.00 

For  maintenance  of  improvement 230, 000. 00 

830, 000. 00 

Submitted  in  compliance  with   reauirements  of  sundry  civil  act  of 
June  4,  1897,  anu  of  section  7  of  tne  river  and  harbor  act  of  1899. 


AMOITNT  AND  DATK  OP  ALL  APPROPRIATIONS. 


March  3,  1825 

March  2,  1827 

March  29,  1829 

April  23,  1830 

March  2,  1831 

July  3,  1832 

June  28,  1834 

July  2,  1836 

March  3,  18:^7 

July  7,  1838 

Junell,  1844 

August  30, 1852 

March  3,  1853 

June  28,  1864  (allotment). 

June  23,1866 

June  25,  1868  (allotment). 
April  10,  1869  (allotment) . 

July  11,  1870 

March  3, 1871  (allotment  for 

repairs) 

March  3,  1873 

June  24, 1874 


Total  previous  to 
adoption  of  project 
for  harbor  of  ref- 
uge  

March  3,  1875 

August  14,  1876  (repair  of 
pier)  

August  14, 1876 

June  18, 1878 

March  3,  1879 

June  14, 1880 

March  3,  1881 

August  2, 1882 


,$5,000.00 

10, 000. 00 

12,179.00 

1,786.56 

3, 670. 00 

6,600.00 

13,315.00 

15, 006. 59 

10,000.00 

51,836.00 

25,000.00 

30,000.00 

145. 69 

20,000.00 

59, 806. 00 

17,000.00 

13, 380. 00 

20,000.00 

636.77 

1,000.00 

30, 500. 00 


346,881.61 
50,000.00 

8,000.00 
50,000.00 
100, 000. 00 
100, 000. 00 
125, 000. 00 
200,000.00 
175, 000. 00 


July  3,  1884 

August  5, 1886 

August  11, 1888 

September  19,  1890 

July  13,  1892 

August  18, 1894 

June  3, 1896 

June  4,1897 

July  1,  1898 

^arch3,  1899 

Do 

June  6, 1902 

June  13, 1902 

June  28, 1902 

March  3,  1903 :. 

September  6, 1902  (re^^eived 
on  account  of  damages  to 
west  jetty) 

March  6, 1§03  (received  on 
account  of  damages  to 
west  jetty) 

April  28,  1904 

Do 

February  4,  1903  (unex- 
pended balance  of  allot- 
ment of  $6,000  for  reiiair 
of  levee  of  Muskingum 
River,  for  **Improving 
Harlx>r  at  Cleveland, 
Ohio") 


$100, 

93, 

100, 

75, 

100, 

50, 

80, 

350, 

294, 

75, 

100, 

175, 

625, 

107, 

227, 


000.00 
750.  (XI 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
0(X).00 
000.00 
000.00 
000.00 
000.00 
500.00 


77.44 


200.00 

25,  200.  00 

460, 000.  IK) 


56.52 


Total 4,192,565.57 

Expended  to  June  30, 1904.  3, 199, 48«>.  69 

UncxiH?nde<l  July  1,  1904  .      99:i,  178.  8H 
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LIST  OP  CX>NTRACTH   IN    FORCE  DURING   THE   FISCAL   YEAR   ENDING   JUNE  30,  1904. 

CoiUrad/or  re^tair  of  wed  lireahpoier. 

Name  of  contraotor:  lluiikin  Brothers,  Cleveland,  Ohio. 

Date  of  contract:  April  28,  1897. 

Date  of  approval :  May  19,  1897. 

Date  of  commencement:  August  3,  1897. 

Date  of  completion:  Continuous  contract. 

(hulractfor  improrenient  and  enlargemetU  of  Clevdand  Harbor^  Ohio^  easiem  divmon. 

Name  of  contrat^tor:  Hughes  Bros.  &  Bangs,  Syracuse,  N.  Y. 
Date  of  contract:  Noveiiiber  20,  1902. 
Date  of  approval:  December  30,  1902. 
Date  of  commencement:  April  1,  1903. 
Date  of  completion:  Continuous  contract. 

Contract  for  improvement  and  enlargnnenl  of  Cleveland  Harbor,  Ohio^  ^veMem  divmon. 

Name  of  contractor:  Hughes  Bros.  &  Bangs,  Syracuse,  N.  Y. 
Date  of  contract:  November  20,  1902. 
Date  of  approval:  December  30,  1902. 
Date  of  commencement:  April  1,  1903. 
Date  of  completion:  Continuous  contrai^t. 

Contract  for  ihiprovemeiU  of  main  entrance  to  Cleveland  Harbor,  Ohio. 

Name  of  contractor:  The  L.  P.  A  J.  A.  Smith  Company,  Cleveland,  Ohio. 
Date  of  contract:  November  19,  1902. 
Date  of  approval:  January  9,  1903. 
Date  of  conmiencement:  April  1,  1903. 
Date  of  completion:  Continuous  contract. 


COMMERCIAL  STATISTICS. 


The  following  8tatisti(*s  for  the  vcar  1903  relative  to  the  commerce  of  the  harbor  of 
Cleveland,  Ohio,  were  compileii  from  information  furnished  by  the  collector  of  cu«- 
toniH  and  others: 


Ut'OollUK. 


r<Ml  and  coko 

VM\ 

Untin  hikI  produce 

Inm  tut* 

Imn.  \Ag 

litm  and  structural  otvi'l 

Lumber,  logs,  etc 

Salt 

8tone 

Oil 

Minccl  lancouB 


Tons. 


b.bOO 

ft3.676 

4,916,224 

7,778 

1,400 

63»,660 

1,8»4 

874,268 


128,461 


Total '    6,112,786 


Shipmcutii. 


Co»l 

Iron  ore 

Iron.plK 

Iron  and  atnictural  steel 

Lumber,  lofpi,  etc 

Qraln  and  pitiducv 

Stone 

Oil 

Mitcellane<»u8 


Total 


Ton.M. 


8,062.aS5 

2,634 

\SS 

6,100 

6.600 

12,016 

906 

26,180 

802,224 


3.937,618 


Total  freight  tonnage: 

1903 10,050,433 

mV2 10, 151.(X)6 


I  >tHToa>H' 


100, 573 


Ven^ls. 


Kntennk; 
Dt'tiartniK 
Built 


Number.  I  Tonnage. 


4.629 

4.6^9 

16 


4.622.894 

4,603.206 

63,978 
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Total  registered  tonnage  (vessels  entering  and  departing): 

1903 9,126,100 

1<M)2 9,527,691 

Decrease 401, 591 

Draft  of  largest  vessels  using  harl)or,  20  feet. 

Largest  vessels  do  not  load  to  full  depth. 

New  vessel  lines  established  as  follows:  The  Volunteer  Transit  Ck)mpanv,  the 
Ck)wle  Transit  Company,  the  liilchrist  Transportation  Company,  the  French  Trans- 
portation CJompany,  tlie  Mack  Steamship  Company,  the  Marquette  and  IJessemer 
Dock  and  Navigation  Comi)any,  the  Wisconsin  Transit  Company. 


REPORT  OF   MR.  G.  T.   NBLLBS,  ASSISTANT  ENGINEER. 

Cleveland,  Ohio,  June  SO,  1904, 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  carried  on 
under  my  local  supervision  at  Cleveland  Harl)or,  Ohio,  during  the  fiscal  year  ending 
June  30,  1904: 

We^t  hreakxmter  repairs. — This  work  is  being  done  under  the  river  and  harbor  at*t 
of  June  3,  1896,  which  provided  11,354,000  for  the  completion  of  the  east  break- 
water in  accordance  with  the  then  existing  project,  for  the  repair  of  the  west  brt»ak- 
water,  for  sheathing  the  lake  face  of  the  old  portion  of  the  east  breakwater,  for 
rebuilding  the  west  pier  at  the  mouth  of  the  river  and  322  feet  of  the  east  pier,  and 
for  widening  the  channel.  Under  this  authority  the  west  pier  ( 1 ,440  linear  feet)  has 
been  rebuilt  as  far  as  the  necessary  right  of  way  was  provided ;  322  feet  at  the  outer 
end  of  the  east  pier  has  l)een  retronstructed,  and  the  east  breakwater  has  l)een 
extended  2,7!^  linear  feet,  which  is  270  linear  fe^t  less  than  originally  contemplated; 
the  jetted  channel  has  been  widened  to  325  feet;  the  ol<l  ea.**t  breakwater  has  been 
repaired  and  much  of  it  sheathed  on  l)oth  sides  alx)ve  and  l)elow  water;  the  super- 
structure of  the  west  breakwater  for  5,334.6  linear  feet  has  been  rec^onstructed  w^ith 
concrete,  and  the  lake  face  nearlv  all  sheathed  with  oak.  The  total  expended  to 
date  has  been  nearly  $1,100,000. 

The  west  breakwater  repairs  are  being  executed  at  a  total  estimated  cost  of 
$445,376.13,  by  Hunkin  Brothers,  of  Cleveland,  Ohio,  under  a  continuous  contract 
dateil  April  28,  1897,  and  three  supplementary  agreements,  dateil,  respectively, 
August  25,  1897,  May  31,  1898,  and  February  7,  1899.  The  progress  made  during 
the  year  under  this  contract  has  not  lx?en  very  satisfactory,  owing  largely  to  difficulty 
experience<l  in  building  u[>  old  cribs  Nos.  99  and  100,  which  were  badly  injured 
below  water  by  the  wreck  of  a  whaleback  l>arge  in  November,  1898.  It  was  necessary 
in  order  to  satisfactorily  repair  the.se  cribs  to  tear  them  down  to  about  9  feet  below 
mean  lake  level  and  sink  auxiliary  cribs  on  the  foundation  thus  prepare<l.  As  most 
of  this  work  had  to  be  done  by  divers,  it  was  necessarilv  slow  and  exceedingly 
exjH^nsive.  The  under-water  work  was  all  completed  and  the  auxiliary  cribs  set  in 
place  last  fall,  too  late  to  receive  the  concrete  su|)erstrjcture.  The  concrete  work 
was  resumed  on  May  6,  and  was  completed,  except  some  minor  repairs,  on  June  11, 
so  that  at  this  writing  all  that  remains  to  complete  this  contract  is  about  750  linear 
fet*t  of  sheathing  on  the  lake  side,  which  will  probably  be  lini.shed  during  the  present 
season. 

The  work  completer!  during  and  tt)  the  end  of  tJie  present  year  is  as  fiillows: 


lH.'.sif^imti()n. 


0\i\  siiperstnicturo  roniovc»<l linear  foot.. 

('oiKTfto  base  complett'd do 

Concrete  |)ara|>et  ooinplettMi do 

Onk  fender  coinplett^l  on  harlx^r  side do 

Oak  sheathing  ('ompletcd  on  lHkef)i<le  (to  old  crib  No.  hs) do 

('oncretc  blocks  made number. . 

Concrete  bUn-ks  wt do 


Completed 

Total  <*om- 

during  \W 

pleted  to 

chI  ve»ir 

June  90. 

\^\. 

1904. 

221.0 

r>,328 

:k)1.3 

5,X!S 

r.12.9 

6.:«9 

M2.0 

ft,  313 

lfiO.4 

4,3J<7 

17.0 

l.fiOl 

33.0 

I.OIM 
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The  character,  ostiinatecl  totiil  quantities,  and  rost  of  the  work  reqiiirtNl  nnder  thin 
contnu*t;  the  cliarartor,  (|uantiti(^,  and  cost  of  the  work  done  during  the  year,  and 
the  totals  to  cUte  are  as  follows: 


ItCQlH. 


While  oAk  HhcHthiiiK. .  M  fi>et . 

White iMik  wnliiiK ilo... 

Hemlfiek  timber do. . . 

Old  timber do... 

l^mcrete  bl(K*kM . . .cul>li»  fttl . 

Goncrete  nU'p< do. . . 

Ciineretc  masM... cubic  yurdM. 

Imk  ivnvrn ptxind.** . 

Screw  bolt« do... 

Iron  rods do... 

Moorliiir  rinfpH do. . . 

Wire  nalla <lu. . . 


Con- 
tnu't 
prirt' 

unit. 


$139.00 
i:t9.00 
17. 25 
9.a=» 
I        .491 
i        .49) 
I      5.32  ' 
'        .03 
.03 
.13 
.10 
.05 


Total  i>stiinHti^-d 
i-osl. 


C'o.vt  ft»r  year. 


Total  i-OHt  to  date. 


Quan- 
tity. 


('<»st. 


tity.  ^'^^^ 


:ji)s.o:r.  srd.icj.st'. 
I 

4,517.7Si 

5.  SiW.  75i 

123, 48*1. 27 

222.  (N) 

21«.F>24!00, 

2,r>4ti.90 

3(K>.00| 

8.333.52' 

371.00; 

350.  oo; 


2rd.lK>> 

ms.  000, 

250.310| 

450 

40.700 

88,230, 

12, 300' 

(U.  104 

3, 710 

7.000 


9.  <*i2S.  fiO 

(121.00 

20. 1 10. 00 

31.474.00! 

n.5H.-».:« 

hVi.OO 
3,  IW2.  TV 
2.00«.».(i0 

188.00 
2,002.00 

385.00 

700.00" 


$1.3,V. 
86. 

:i'i2. 

5, 715. 

76. 

ir>.400. 

no. 

5. 

3H. 


({uan- 
•  tity. 


:{7.2fifi, 
74l  4(i. 

5y;2e7, 

57-507. 
42  245. 
47 


44 

29 
M 
2f» 
50 


40, 
60. 
11. 
57, 
4. 


00  10, 


Total 


413.  SW.  7.H 21. 709.  "29 


125.0 

300.0 

04d.0 

049.6 

273.91 

155.0 

frl6.2 

574.0 

fi73.0 

818.0 

004.0 

618.0 


Supfilemrntarff  affrtcmfnt, 
AHffUi't  Sr,,  IXfi. 

White  n«k  fendent M  fi^et. . 

Iruii  Ket  in  iniuM>nr>'..iM)umiM.. 


I 


AoMO       110,240 
.Ot;         51.823 


4.960.80'  17.057.00 
3.2h9.;J8,    4,7fiO,00 


7r>7..'>6  101,516.0 
28.").  60  (19.025.0 


Cost. 


rw.wi.:^ 
(i.  i:wi.  70 
4.(ioi;.:>4 

4.  W  1.44 

121.001.81 

7ti.  17 

•216.237.78 

1,817.22 

3.')0. 19 

7,516.34 

400.  10 

530.90 


400,959.17 


l.ri«V*.22 
4,141..'i0 


Total 


8.250.18 l.ttW-ie 


8. 70l».  ?2 


SuppUmrntfirn    nffrtcmtnt, 
February  7,  /AW. 

Oak  timber M  feet.. 

Dlvorand  hel|H'ni hours.. 

New  timber,  nutfdde  walls. 

M  feet 

Riprap  lietwcen  cribs. ru.  vds. . 
Ilemloirk  new  crllM . . .  M  ^rt . . 
Klllinic Mone crilM  ...ru.  ydN.. 

Lair  *crvw}« p<Mihd«. . 

Herew  bitltK ilo 

Inm  rotln do 

Wire  nallii do . . . . 

Labor,  repairing  bri'ak.  rai*<in}( 

and  reeoforehiic  old  crilw 

Dredjring  alony  harbor  fai'c  o( 

break 

White  pine  tlmtM-r<i  ..M  feet.. 
Wlrenallaa pounds.. 


45.  (N) 
3. 21 


405.00  18.23     7.79;VO 

7.0t)  22.6.»i         39C<.0 


'lO.rt)  2.520.00  12ii.«t.     (i.:ttl0.0 

3.IO  2.00  6.00         1.52.0 

lO.Wl  57,4X0.00  2,299.2()   W.  1S7.0 

2.40  2;<.'282.17:        (W).00  1,(K«.W      ].4ra9 

:«fi.90,  16.917.0 


•[J}    [ 11.230.00 

!l3 


I.27;*..:i2 

315.  (Ml 

45^1. 00 

3,S47.  |M 

a.-Si:!.:)!; 
:*^.  ti 


.05 


I 

7. 7n7. 42  . 


ll.liVi.2S 


l..Vi9.00 

22.  <H)    iJO  p.  rt  adilcd ) 9. 312. 0  24.'>.  M 

.  a»    do iVM).  0  !  37.  NU 


TOUl 


•Zi,  2s2. 17 12. 208. 43 


2:{.2vj.  17 


ToUleoit 4r»,:r7fi.I3 37,970.88; I    4:«.9:d.06 


'I  Kt'iiairiiiK  old  MiiKT^tructurt'. 

In  afldition  to  the  work  done  unr.er  contract,  l,r»t>r>.7  tons  of  larpo  riprap  ptone  haa 
ficen  punrhased  in  the  <»iH>n  market  and  di'iMisittNl  alon^  the  lake  faciMif  old  criln 
N(fc*.  W  to  99.  There  wit**  an  umhif  M'ttleiiH^nt  of  old  crilw  Nop.  \H\,  5»7,  and  JW  after 
theba^eof  theconcn^te  PuiK'rstructun'  ha<)  Ummi  huilt.  Crih  N<».  IMi,  (in  whicli  the 
mbleway  tower  and  niacliinerv  sat,  setth*<l  down  nlntiit  4  inrhi^H  and  out  t4»wanl  the 
lake  about  6  inches;  the  dispfacenient  oi  the  other  twocrilis  <iecreast»d  to  the  east- 
wanl,  and  was  prac*tically  nothing  at  crih  No.  IKI.     The  sii}K'rstrncture  (»n  tht*si'  crilis 


h^nnm^  of  the  fisoai  year  umuT  a  contract  witti  the  L.  i .  iV  J.  .\.  Smith  (.  ompany, 
dated  Anoint  27,  nK)2.  *  This  work  was  compl('tc<l  in  OctoInT,  at  whicli  time  a  total 
of  175,tt9$l  cuhi<r  yanla  had  Ihvii  dre<l^ed  at  a  c(»tft  of  $32,5(^.3:2. 
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The  following  is  a  statement  of  the  quantity  and  cost  of  the  work  done  under  this 
contract: 


Work  done  during 
fiscal  year. 

Total  work  done 
under  contract. 

Quantity. 

CkMt. 

Quantity. 

COHt. 

DrcdfinfiT.  cubic  yards 

92,707 

$17,160.80 

176,699 
4i 

t32,6(M.:i2 

I^firfirmcr  hours.        f.   

130.  OU 

Total 

17,180.80 

32,634.41 

The  soundings  taken  through  the  ice  last  winter  show  a  general  reduction  in  the 
depth  of  the  jettied  channel  to  ahout  21  feet,  notwithstanding  the  fact  that  the 
whole  area  had  been  deepened  to  fully  25  feet  durins  the  preceding  year,  indicating 
clearly  the  difficulty  of  maintaining  a  depth  of  25  feet  between  the  jetties  until  the 
adjoining  areas  are  dredged  to  the  same  depth. 

The  freshet  of  January  caused  a  slight  scour  in  the  channel  between  the  main 
entrance  and  the  Lake  Shore  Railroad  bridge  and  a  marked  shoaling  in  the  ea8t  and 
west  basins  in  the  immediate  vicinity  of  the  channel,  the  depth  being  reduced  to 
about  16  feet.  In  order  to  avoid  delaying  vessels  making  use  of  the  docks  in  the  east 
basin  it  was  decided  to  dredge  a  channel  400  feet  wide  and  about  950  feet  long 
through  the  shoal  on  the  east  side;  accordingly  an  arrangement  was  made  with  the 
L.  P.  &  J.  A.  Smith  Company  to  do  the  necessary  work  at  18^  cents  per  cubic  yard. 
The  work  was  commenced  April  30,  and  a  channel  of  the  required  dimensions  21 
feet  deep  was  completed  on  June  16,  a  total  of  30,437  cubic  yards  having  been  exca- 
vated at  a  cost  of  $5,630.85. 

East  breakwater  repairs. — The  repairs  of  the  decks  and  side  walls  of  the  west  2,495 
feet  of  the  east  breakwater,  except  the  200  feet  to  be  removed  in  widening  the 
entrance,  has  all  been  completed  and  the  sheathing  work,  both  above  and  below 
water  on  the  lake  and.  harbor  sides,  is  progressing  at  a  favorable  rate.  All  of  the 
necessary  materials  to  complete  this  work  are  now  at  hand. 

The  following  is  a  summary  of  the  w6rk  accomplished  during  the  year  and  to  date, 
as  well  as  the  total  amount  expended  for  the  same  periods: 


Decks  repaired,  including  spur linear  feet. , 

Filling  stone  in  superstructure tons. . 

Yellow  pine  in  decks feet,  B.  M. , 

Hemlock  in  side  walls do 

Screw  bolts  and  spikes  in  repairs pounds. . 

Sheathing  hung  below  water,  lake  side linear  feet. . 

Sheathing  hung  below  water,  harbor  side do 

Sheathing  bolted  below  water,  lake  side do 

Sheathing  bolted  below  water,  harbor  side do 

Sheathing  completed  above  water,  lake  side do 

Sheathing  completed  above  water,  harbor  side do 

Oak  used  for  sheathing  below  water feet,  B.  M. . 

Beech  used  for  sheathing  below  water do 

Oak  used  for  sheathine  above  water do 

Bolts,  spikes,  etc.,  used pounds. 


During 
vear. 


158.00 

ii'Tsi'oo' 

6,16100 

*i,*867.'66 
1,512.00 
1,457.00 
1.200.00 
512.00 
1,223.00 


88,098.00 
49.270.00 
30,000.00 


Cost,  labor 

Cost,  materials  and  plant 


Total. 


r.  090. 57 
$5,113.45 


12,204.02 


Total  to 
date. 


2,401.00 

4,255.34 

262,444.00 

59,575.00 

25.000.00 

1,565.00 

1,825.00 

1.457.00 

1,200.00 

612.00 

1.425.00 

7.000.00 

96.176.00 

61,699.00 

80,000.00 


$12,845.45 
$22,157.37 


35.002.>Q 


Improvement  and  enlargement  of  the  harbor. — The  river  and  harbor  act  approved 
June  13,  1902,  appropriated  $2,800,000,  to  be  expended  under  continuous  contracts, 
for  the  improvement  and  enlargement  of  Cleveland  Harbor  by  providing  a  safer  and 
better  entrance  at  the  main  entrance  and  by  extending  the  breakwater  eastward. 

Main  entrance. — The  plan  for  this  work  provides  forthe  construction  of  a  new  entrance 
700  feet  in  width,  1,000  feet  out  in  the  lake  beyond  the  present  entrance,  to  be  marked 
by  a  60  by  100  foot  pierhead,  with  concrete  superstructure  on  the  west  side  and  a  simi- 
lar pierhead  60  by  60  feet  on  the  east  side.  These  pierheads  are  connected  with  the 
existingbreakwaterbyconvergingrubble-mound  breakwaters  each  l,250feet  in  length. 
A  paved  slope  of  rubblestone  extends  for  1,000  feet  along  the  old  breakwater  Ijeyond 
its  junction  with  the  new  work.  This  work  is  beinff  executed  under  a  continuous 
contract  with  the  L.  P.  A  J.  A.  Smith  Company,  of  Cleveland,  Ohio,  dated  November  19, 
1902,  at  an  estimated  cost  of  $645,854.45. '  Operations  were  commenced  by  these 
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contractors  in  April,  1903,  and  have  since  been  carried  on  in  a  rather  desnltory  man- 
ner. The  substructure  crib  for  the  west  pierhead  was  sunk  in  place  Noveml)er  4, 
1903,  and  the  one  for  the  east  pierhead  June  18,  1904;  the  foundation  ridges  for  the 
west  breakwater  are  practically  up  to  grade  and  read^  for  shale  lining;  the  whole  of 
the  outside  foundation  ridge  and  of  450  feet  of  the  inside  ridge  of  the  east  breakwat^T 
has  been  built  up  to  —20  feet  with  small  riprap  stone,  and  250  feet  of  the  foundation 
ridge  for  the  w(»8t  protection  has  been  built  up  to  —14  feet.  The  foundation  of  the 
wt»Ht  pierhead  was  originally  built  up  6  inches  above  the  required  gnule;  the  crib 
settled  to  6  inches  below  grade  in  a  few  days  after  plaining,  and  has  since  settled  so  that 
the  north  side  is  9  inches  and  the  south  side  1  foot  too  low.  The  foundation  of  the 
pierhea<l  on  the  east  side  was  built  up  1  foot  too  high,  and  after  3  weeks  the  crib  is 
Htill  from  1.2  to  1.7  fet»t  too  high. 

These  contractors  are  now  doing  what  they  should  have  done  a  year  a^,  and  have 
asHembletl  a  plant  of  8  bai^ges,  3  tugs,  and  3  derricks,  having  a  floating  capacity 
of  about  5,000  tonn,  and  will  doubtless  soon  push  their  work  at  the  rate  required  bv 
their  contract.  The  ptone  used  for  this  work  comes  mainly  from  Kelley  Islamf, 
•although  a  small  quantity  of  sandstone  brought  in  on  the  cars  from  the  Berea  sand- 
stone ouarrieH  is  l)eing  lined.  A  traveling  derrick  has  been  set  up  on  the  east  break- 
water for  placing  stone  in  the  east  protection  work  when  the  weather  is  too  rough  for 
lx)atH  to  lie  outside. 

The  following  tabulation  shows  the  estimated  total  Quantities  and  cost  of  executing 
thin  contract  and  the  total  quantities  and  cost  of  work  done  during  the  year  and  to 
date: 


ItemiL 


J\ro  pierhecuU, 

IIomlo(>k  timlM>r...tbouMind. 

HtHvli  timber do... 

Oak  timber do. . . 

( »lkM*rvation  chamber 

Ltirge  riprap tons. 

Sinall  riprap do. . . 

Small  paving  nUmc do. . . 

fk>lu,  tie  rodR,  etc poundii. 

Concrete  blockn.  .cubic  yanla. 

Concrete  mam do. . . 

Pipe  and  fitting!! pounds. 


Con- 
tract 
price 
per 
unit. 


i  125.75 
•40.00 
60.00 


1.601 
1.24 
g.60 

.04 

10.00 

9.00 

.40 


Total 


TSro  rubUc-mtmnd  htrnlncatrr$. 

Iatkv  riprap tonj«.. 

Heavy  nprap do 

Hmall  riprap do 

leaving,  flrHt-clam do 

Paving,  ftecond-elam do 

Gravel,  core  filling cu.  yds. . 

Sand,  core  filling do 


Total  estimated 

CO(lt# 


Quantity. 


l.fiO 
1.55 

i.ao 

3.00 

2.90 

.70 

.40 


ToUl 


Riprtip  nrotfriion  for  jprrncnt 
nreakicairrg. 

Large  riprap tons. , 

Bmall  ripraj) do 

Paving.  second-olHJw do 

CJravei.  core  filling  . .  .en.  yds. 


1.60 

1.30 

2.90 

.70 


Total 


Rrm<tving  and  rntairing  end  nf 
ffiM  hnnlnnUrr. 

Kemovlng    old    tin^kwater,  ' 

cubic  ynnU 

UemhH'k  tim)H*r... thousand.. 

Oak  timber do 

Large  ripran tons. . 

Bolts,  tie  rods,  etc pounds. . 

Total 

Total  ctwt ' 


40. 


60 
00^ 


100.  OO 

i.6o; 


.06 


455.000ltl2, 


88.080 
8,600 


8,000 

18.000 

600 

100,000 

660 

1.060 

2,000 


Cort. 


1, 

1. 
12, 
22. 

1. 
4, 
6, 


171.261 
623.20 
176.00 
600.00 
000.00 
320.00 
750.00 
000.00 
600.00 
460.00 
800.00 


Coat  for  year. 


Quantity. 

__s 


450.868.00ltl2, 
88.080.00 


11.382.68 
11.228.41 


98,724.00 


45,000 
87.600 
85.000 
30,000 
12,600 
75,000 
37,600 


44,000 
14.000 
12.000 
28,000 


71.189.45 


67.600.00 
58,125.00 
110,600.00 
90,000.00 
86,260.00 
52,600.00 
15,000.00 


429,875.00 


66.000.00 
18.300.00 
84.800.00 
19.600.00 


138.600.00 


11.68L99 


8,066.4 


8,082.4 


9.600 
2.000, 
7,000| 
400i 
1.000. 


4.750.00 

80.00 

700.00 

600.00 

60.00 


{    6,190.00* 
645,854.45|! 


Cost 


047.34 
1,523.20 


Total  cost  to  date. 


Quantity. 


COMt. 


450,368.00H2.O47.34 
38,080.00;    l.fi2:i.20 


470.21' 


470.21 


17.073.961    11.882.63   17,073.95 
13.923.23,    11,228.411  13.923.23 


3.748.96;    93,724.00;    3.74M% 


48,786.891 |  48,7Hrt.K9 


17.622.99     16,278.39  24.410.09 


10,486.32      8,686.4  I  11.2l'7.32 


28,009.81' '  35,637.41 


4,548.601      8,082.4 


4,548.60 


4.548.60 


4..S4H.60 


81,844.80 1  »<,9T2.90 
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EaM  breakumter  exteimon. — The  plan  for  this  work  provides  for  the  constractioii  of 
a  rubble-inoiind  breakwater  l)e^nning  at  a  60  by  60  foot  pierhead  in  the  extenskm 
of  the  main  portion  of  the  existing  breakwater  and  200  feet  west  of  the  present  termi- 
nus of  its  shore  arm,  leaving  an  entrance  550  feet  wide  in  the  clear,  and  extending 
thence  caj'tward  2  milen,  more  or  less,  as  far  as  the  funds  provided  will  allow.    The 
work  is  l)eing  executed  under  two  continuous  contracts,  dated  November  20,  1902. 
with  Hughes  Brothers  &  Bangs,  of  Syracuse,  N.  Y.,  at  a  total  estimatad  co4»t  ijf 
$1,971,018.40.     Active  oi)erations  under  these  contracts  were  commenced  on  May  4. 
UK)3,  and  have  since  been  prosecuted  with  considerable  energy,  although  the  rate  of 
prognisa  has  not  yet  reached  the  contract  requirements.     Work  for  the  season  of  1903 
was  shut  down  December  \^,  and  for  the  present  season  was  commence*!  April  13. 
The  60  by  60  foot  substructure  crib  for  the  pierhead  which  marks  the  be^nning  of 
the   breakwater  was  successfully  sunk  in  place  December  3,  190i^.     This  crib  wa« 
nearly  1  foot  al)ove  the  propter  grade  when  first  sunk,  but  has  since  settled  so  that  the 
northeast  and  southwest  corners  are  almost  ejtactly  at  grade,  while  the  northwest  cor- 
ner is  2J  inches  low  and  the  southeast  corner  2}  inches  hi^h.    The  west  half  of  the 
first  1,000-foot  section  is  now  ready  for  the  small  stone  filhng  under  the  paving,  aE»i 
it  is  expected  to  begin  paving  before  August  1 ;  the  remainder  of  the  section  has  been 
built  up  to  about  -  - 1 5.     In  the  second  and  third  sei'tions  the  lower  ridgtns  are  finished, 
line<l  with  shale,  and  partially  filled  with  lake  sand.     In  the  fourth  and  fifth  sectionB 
the  lower  ridges  are  ready  for  finishing.     In  the  sixth  section  the  lower  riaces  are  up 
to  —27  feet  for  500  feet.     The  lake-sand  core  filling  in  the  first  and  second  sectioiu 
was  commence<l  on  August  5  and  continued  until  November  3;  it  was  ob6er\'ed  from 
time  to  time  while  this  material  was  being  deposited  that  about  20  per  cent  was  loet, 
and  after  the  protracted  storms  of  Otrtober  14  to  29  it  was  found  that  the  upper 
heavy  riprap  ridges  had  settled  down  materially  intf)  the  sand  filling  on  which  they 
rested.     A  survey  ma<le  to  detennine  the  nature  and  extent  of  this  settlement  dis- 
closed the  fact  that  where  the  surface  of  the  sand  core  had  been  above  — 25  feet  it 
had  been  more  or  less  disturbed  and  the  actual  measurement  of  the  material  in  place 
l>etween  the  ridges  showed  that  20  per  cent  of  the  sand  deposited  had  escaped;  a 
rough  estimate,  based  on  the  percentage  of  voids  in  the  foundation  ridges  and  eoond- 
ing  Wyond  the  ridges,  indicate<i  quite  clearly  that  most  of  the  lost  material  had  gone 
to  fill  the  interstices  between  the  stones  and  to  form  a  slope  along  the  outside  edge 
of  the  ridges,  and  that  in  this  maimer  practically  all  of  the  missing  material  coul<l  be 
accounted  for.     In  view  of  these  conditions,  it  was  suggested  that  the  inner  slope  of 
the  foundation  ridges  l)e  covered  with  a  heavy  layer  of  coarse  core  filling  instead  of 
small  riprap  stone,  as  originally  intended,  and  that  the  quantity  of  lake-sand  core  be 
proportionally  dei^reased;  the  necessary  coarse  material  not  bemg  at  hand,  the  depo- 
8iti(m  of  lake  sand  was  then  suspended,  it  having  been  practically  decided  to  recom- 
mend the  adoption  of  this  change  in  the  method  of  construction  when  work  waa 
resumed  again  this  spring.     This  moilifitation,  with  others  described  Later,  waa 
adopted  l»y  authority  of  the  Chief  of  Engineers  on  April  28  of  this  year,  and  has 
since  been  followe<i  in  the  work.     After  a  very  thorough  canvas  of  the  situation 
during  the  wint^T  our  c(mtractors  decided  to  use  shale  for  the  coarse  core  tilling,  and 
through  an  arrangement  with  the  contractors  engageil  in  excavating  in  the  Black  River 
at  Lorain  alK)ut  8,000  cubic  yards  of  shale  was  brought  from  there  in  May;  at  the  same 
time,  through  an  agreement  with  the  owners  of  the  dre«ige  Gladiator,  arrangements 
were  ctomplete<l  for  digging  100,000  cubic  yards  of  shale  fn>m  the  bed  of  Rocky  River. 
The  plant  employed  at  Rocky  River  is  particularly  well  adapte<l  to  this  class  of  work 
and  a  satisfactory  sup])ly  of  shale  has  since  IxM'ri  available;  the  total  <lelivered  by 
this  plant  since  May  20*is  18,500  cubic  yards,  or  at  the  rate  of  750  cubic  yards  for 
eju'h  working  day.     It  is  expected  to  increase  this  output  to  1,200  cubic  yards  per 
working  day,  or*al)out  20,000  cubic  yards  per  month.     The  shale  has  lx?en  used  to 
build  up  the  first  section  which  is  now  practicallv  ready  to  receive  the  small  riprap 
covering  for  a  length  of  500  feet,  and  to  line  the  foundation  ridg(»s  in  the  second  and 
thinl  sections  preparatory  to  filling  with  sand.     It  is  the  intention  of  the  contractors 
to  prepan*  a  short  swtion  and  to  l)egin  paving  the  slope's  at  the  earliest  prM»ible  time. 

The  Johnson  Island  (|uarri(^s,  from  which  all  of  the  stone  for  the  work  is  obtained, 
have  develojK»d  into  exceptionally  go<Kl  quarries  for  this  class  of  material  and  are 
now  opened  up  and  equij>ped  so  as  to  afford  a  loadingcajmcity  of  2,000  tons  per  work- 
ing day;  photographs  of  this  (juarry,  recently  taken,  are  transmitted  herewith.  The 
contractors  state  that  these  cpiarries  art*  much  better  in  manv  resi>ects,  and  partico- 
larly  for  ]>aving  stone,  than  tho»?  operated  bv  them  at  WinSmill  Point.  Canada,  in 
connection  with  the  constniction  of  the  Buffalo  breakwater.  The  plant  emploved 
has  l)een  materially  ad<led  to  during  the  year  by  the  acquisition  of  s<'ow8  and  der- 
ricks use<l  last  season  on  the  Buffalo  work,  and  will  s<M>n  Ikj  still  further  increased 
by  the  arrival  of  thn^e  1,500-ton  l>ai>:es  with  derricks  on  each  end,  with  a  lai^ge  ocean- 
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,  ing  tug  which  are  now  on  the  way  from  the  Atlantic  coast  to  take  [lart  in  the  work. 

IVhen  tnt»8e  barges  reach  here  the  contractors  will  have  10  dwk  w»ow8,  6  dump 
sc*owH,  4  derricks,  and  3  tugp,  making  a  con)bine<l  capacity  of  over  10,000  Uyna. 

The  following  nummary  shows  the  character,  estimatoci  total  quantities,  and  cost  of 
completing  these  contracts,  as  well  st*  the  chara<rter,  quantities,  and  cost  of  the  work 
accomplisheil  during  the  year  and  the  totals  to  date: 


Items. 


/*iVt  hfiui. 

HeiulfH'k  timlior M  feet.. 

Oak  tiinlMT do — 

Beech  timber do — 

Lftnre  riprap ton^.. 

Small  riprap do — 

UmaM  paviiiKHtoiie do 

BoItA.  tic  roiiH,  vtc iKmiidx. . 

Concrete  hl<K*k8,  .cnbic  yanln. . 

Concrete  vnAss do 

WnniKht-lron  pipe i»oundf«.. 


Con- 

Total CAtii 

tract 

price 

- 

per 
unit. 

Quantity. 

t2H.00 

180.000 

50.00 

1.680 

4A.0O 

16.820 

1.80 

8.000 

1.14 

6.500 

4.00 

2S0 

.04 

40.0001 

11.00 

250 

8.00 

500 

.fiO 

1.000 

Coat. 


Total 


RuhhU  Mound  brrtikwatrr. 
uYftrm  dirMon. 

Heavy  riprap ton*. . 

Larire  riprap do.... 

nmall  riprap do 

F^vinir.  Hr?«t  cla>^ do 

Pavink,  !*e<H)nd  clam do 

Core  Ailing,  "hale. .cubic yds. . 
Core  flllinK,  *<and do 

Totals 


Ruhblr  Moufiii  brraJnnUrr. 
e*utrm  dicufion. 

Heavy  riprap tons. 

I^arge  riprap do. . . 

Hmall  riprap do. . . 

Ihiving.  flrxt  claw do 

Pavliur.secomi  daw  — do 

C^re  fiilinK.  nhah* .  .cubic  ydn. , 
Core  fllling.  Nind do 


1.85 

i.ao 

1,14 

2. 75 

2.70 

.70 

.40 


75.000 
190.000 


27.018.40 


CcMit  for  year. 


Total  co«t  to  date. 


Quantity. 


Coat.      Quantity. ,     C*»wt. 


15,010.00177,868.00'  14.966.30   177.868.00,  t4. 966,^0 

ai.oo. 

734.40 
8.900.00 
7.410.00 
1,000.00. 
1,600.00 
2.750.00 
4,000.00 

500.00. 


16.320.00^        7St.40 
2,000.0a    2.600.00 
5,000.0a|    5,700,00 

16.820.00 
2.000.00 
5,000.00 

731.40 
2.600.00 
5, 700. 00 

87.639.66'     1.505.56 
' 

87.639.66 


1,505.56 

i 

1                              ! 

15. 506. 26 '  15, 506.  '2t\ 


lOi.250.00 
247.000.00 


960.260.00 


1.35 
1.30 
1.14 
2.75 
2.70 
.70 
.40 


75,000 
190.000 
175.000 
60,000 
25,000 
225,000 
115.000 


101.250.00 
247.000.00 
199.500.00 
165,000.00 

67.600.00 
157.500.00 

46.000.00 


I 


746.  ^0'     1,007.78 
94.  M2. 60. 123, 085. 88 


175.0001  199.500.001  50.R79.89i  58,002.50 

60.000  165.000.00 

25.000     67.500.00 
200.000  140.000.00  27.374.00   19,161.80 
100.000     40.000.00  46.375.20.  1M,560.08; 


746.50 
112.254.40 


i.oo: 

145, 9:«). 


72 


53.141.751  liO.581.60 


27.374.00!  19, 161.  W 
46.942.80;  18.777.12 


.|219. 757.54 


245. 459.  UJ 


Total 9H3.75O.00 


Total  iHwt ! 1.971.018.40 


235. 268. 80 260. 965. 28 


Moilifinition  of  rri}M  fwdioii. — In  April,  after  a  very  thorough  consideration  of  the 
(causes  which  prol>ably  lea<l  up  to  the  failun^of  a  i>ortionof  the  rubble-mound  break- 
water at  Ituffulo.  and  the  comparative  conditions  of  the  lake  lM>ttom  at  Cleveland  Hi* 
develofKHl  by  soundings  and  tne  driving  of  piles  alonv  the  line  of  thepropose<l  work, 
and  also  from  a  c*4msiderati(m  of  the  settlement  and  escape  of  the  lake-sand  filling  u>h*<1 
in  the  firnt  and  se<x>nd  stH^tions,  it  was  recommended  that  the  cross  section  of  the 
rubble-mound  breakwater  for  this  harlxir,  as  well  as  for  the  other  harbors  in  the 
district  where  rubbU»-moun<i  construction  is  l)eing  U8e<l,  1k»  mo<lifie<l  as  shown  by 
the  a('n>m{ianying  cross  section.  The  modified  secti<m  is  thought  to  ctmfomi  mon» 
nearly  than  the  original  one  to  the  existing  c<mditions,  in  that  by  moving  the  top  of 
the  Htnictun*  10  ftH»t  lakewanis  the  i*enter  of  pressure,  <iue  to  theVeight  of  thestnic- 
tun»  and  fon»e  of  the  »H»as  striking  it,  is  lK»tter  <listributed  over  the  Imst*.  and  the 
n'snltiii>:  s1oim*s  provide  gn»ater  stability  and  can  1h»  more  <*ertainly  and  easily  ron- 
slnicte<l.  The  effect  of  the  mtMliflcation  is  to  increast*  the  cost  somewhat  by  abid- 
ing to  the  ouantity  (»f  foundation  stone  and  coarne  core  filling  while  decn»asing  the 
(luantity  of  lake  sund  and,  to  a  slij^ht  extent,  the  s1o)H'  {tavement;  the  amount  of 
tiiis  in('reii.<^*  is  estiinatCHi  at  approximately  |25,(NK),  ami  is  taken  into  <*onsideration 
in  the  alKive  tabulation. 

TujuritA  to  ami  amdUion  of  fxiMing  iporkft. — There  have  l)een  no  cases  of  serious 
injtir>'  to  the  works  in  the  harbor  during  the  past  year.    It  has  l>een  net'essary,  huw- 
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ever,  from  time  to  time  to  caution  vet^sels  mooring  to  the  east  breakwaters  and  to 
order  them  to  put  out  fenders  and  i>roi)er  protections  to  the  work.  On  June  15  the 
steamer  Lou'mana  ran  against  the  east  breakwater  and  disabled  the  machine  used  for 
bolting  sheathing,  cauj^ing  damage  to  the  amount  of  $(>8.23. 

A  very  considerable  movement  is  noticeable  between  adjacent  cribH  in  the  wert 
breakwater  whenever  there  is  any  sea  running;  many  of  the  joints  between  thf 
l)locks  in  the  concrete  superstructure  have  been  more  or  less  disfigured  by  this  eaupe, 
and  it  seems  probable  that  the  old  crib  substructure  will  eventually  be  materiaih 
weakened  by  this  movement.  I  would  therefore  suggest  the  advisability  of  protect- 
ing the  entire  length  of  the  west  breakwater  bv  a  filling  of  large  riprap  stone  along 
the  lake  side,  and  of  further  strengthening  the  substructure  cribs  themselves  by 
sheathing  them  with  hard-wood  plank  below  the  water  line  on  the  harbor  side. 

The  cost  of  this  work  is  estimated  as  follows: 

5,340  linear  feet  3  by  12  inch  by  12  foot  beech  plank,  192,640  feet  B.  M., 

at  $130  per  M  feet  B.  M $25,043.20 

42,720  }  bv  14  inch  lag  screws,  77,100  pounds,  at  $0.04  per  pound 3,  OM.00 

3,500  lineaV  feet,  35,000  tons  riprap,  at  $1.50  per  ton 52, 500. 00 

10  per  cent  for  supervision  and  contingencies 8, 062. 72 

Total • 88,689.92 

The  shore  end  of  the  west  breakwater,  between  the  west  opening  and  the  harbor 
line,  700  feet  in  length,  as  shown  by  the  accompanying  photo^^^phs,  is  going  to 
pieces  rapidly,  and  unless  steps  are  soon  taken  to  strengthen  and  repair  this  section 
of  the  old  breakwater  it  is  likely  to  be  breached  during  heavy  weather  and  suffer 
injury  that  will  greatly  increase  the  cost  of  the  ncKiessary  repairs.  The  cost  of  repair- 
ing this  stnicture  so  as  to  conform  with  the  remainder  of  the  west  breakwater  is  esti- 
mated as  follows: 

34,0(X)  cubic  feet  concrete  blocks,  at  40  <*ents  per  cubic  foot $13^  ^00 

5,150  cubic  yards  concrete,  in  mass,  at  $8  per  cubic^  yard 4l[  20O 

8,000  cubic  yards  old  crib  superstructure  removed,  at  50  cents  per  cubic  yard ,  4, 000 

700  linear  feet  top  prei)ared,  at  $5  per  linear  foot 3*  500 

50,000  feet  B.  M.  luml>er  for  base,  at  $30  per  M  feet  B.  M l[ 500 

1,500  cubic  ^'ards  stone  back  filling,  at  $1  per  cubic  yard l|  600 

7,000  tons  nprai)  protection,  at  $1.50  i)er  ton 10*  500 

50,000  feet  B.  M.  sheathing,  at  $140  per  M  feet  B.  M 7*000 

18,000  feet  B.  M.  oak  fenders,  at  $50  per  M  feet  B.  M '9OO 

10  per  cent  for  supervision  and  contingencies • 8, 370 

Total 92,070 

Snrreyft. — The  sur\'ey  of  all  the  area  covere<l  and  protected  by  the  proposed  exten- 
sion of  the  east  bre^ik water  to  (iordon  Park  was  completed  in  September,  1903,  and 
ha*i  since  been  plotted  on  three  sheets  to  a  scale  of  1  foot  to  2,000  feet.  This  8ur%-ev 
comprises  over  15,lKK)  soundings,  of  which  one-third  were  actually  located. 

The  area  between  the  existing  breakwaters  and  the  harbor  line  was  sounded 
through  the  ice  in  De<'ember  and  January.  An  area  1,500  feet  wide  on  the  east  side 
of  the  entrance  cliannel  and  2,5(X)  feet  on  the  west  side  was  similarly  sounded  in  Feb- 
ruary, shortly  after  the  freshet  on  January  21  and  22;  a  comparison  l>etween  the 
soundings  made  Ix^fore  and  after  this  freshet  shows  that  owing  to  the  force  and  vol- 
ume of  the  flofxi  a  very  large  pn)i)ortion  of  the  material  brought  down  by  the  river 
was  carried  through  the  harbor  into  the  lake,  and  that  only  about  75,000  cubic  vanls 
were  deposited  inside  of  the  breakwater.  A  comparison  between  the  surveys  xna<le 
in  January,  1902,  and  January,  1904,  which  <*overe<l  the  same  territory,  show  a 
deposit  of  nearly  500,000  cubic  yards  over  the  area  prott»cted  by  the  breakwaters,  and 
iniiicate  that  small  freshets  do  relatively  more  damage  to  the  harbor  in  this  res|>ect 
than  large  ont»8. 

Levels  recently  run  to  determine  the  settlement  of  the  existing  structures  in  the 
harbor  show  that  very  little  change  has  taken  place  during  the  year;  the  west  pier 
has  settltH^l  0.05  of  a  ftM)t,  the  east  pier  shows  no  change,  the  west  breakwater  shows 
an  average  settlement  of  0.02  of  a  foot,  and  the  east  breakwater  0.04  of  a  foot  on  the 
lake  side. 

thunptjrouuth. — The  area  over  which  materials  may  be  deiH)site<l  in  the  lake,  under 
proper  restrictions,  comprises  between  400  and  500  acres,  Iving  lH»tween  tomporarv 
waterworks  cribs  Nos.  1  and  2.  The  buoy  which  marks  tlie  imimniiate  vicinity  in 
which  dumping  should  be  done  has  been  moviHl  from  time  to  time  so  as  to  prevent 
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the  grounds  l)eing  fiWed  above  —35  feet.  An  investi^tion  recently  made  by  a  sanitary 
expert  in  the  employ  of  the  city  of  Heveland  indicates  that  this  dump  ground  by 
reason  of  its  proximity  to  the  new  intake  crib  is  a  source  of  quite  serious  pollution  to 
the  water  supply  of  the  city,  and  application  has  been  recently  made  lyy  the  city 
authorities  to  establish  a  new  dump  ground  ea.*«t  of  Doan  street  and  3  miles  off  the 
shore;  this  ground  will  be  fully  6  miles  from  the  new  intake  crib  and  from  the  main 
entrance  to  the  harbor  and  will  be  in  about  50  U*et  of  water. 

r^ke  levels.— The  highest,  lowest,  and  mean  elevation  of  the  water  surface  at  the 
Cleveland  gauge  for  each  month  of  the  year,  with  reference  to  the  mean  lake  level 
of  1H60  to  1875,  are  given  in  the  following  table: 


1903 

July 

AusrtiHt 

September 

October 

NoTcmber 

December 

1904. 

Januar}' 

Februar>- 

Marth 

April 

3iay 

June 

For  llwal  year  1901 


Hiffest 

Lowt<!iit 

elevation. 

elevation. 

+1.20 

-0.16 

+  .45 

-  .48 

+  .80 

-  .60 

-  .60 

-1.15 

-  .27 

-1.62 

-1.00 

-2.12 

-  .55 

-2.00 

-1.18 

-1.78 

--  .25 

-1.55 

fl.78 

-  .54 

+  1.22 

-  .07 

+  .80 

+  .25 

+  1.22 

-2.12 

Mean 

elevati<»n. 


+0.21 
-  .01 


-  1 


18 
52 
00 


-1.47 


-1.56 
l.W 

-  .90 
+  .10 
+  .39 
+   ..V.2 

-  .481 


The  plane  of  rt»feren(v  for  the  Cleveland  gauge  is  the  high  water  of  1834,  575.107 
feet  alx)ve  mean  tide  at  New  York.  The  zero  of  the  gauge  is  set  at  the  mean  level 
for  IWK)  to  1875,  2.'M  feet  V>elow  the  plane  of  refen»n(^  and  572.767  feet  al)ove  mean 
tide  at  New  York. 

Work  done  fnj  the  ntif. — The  city  of  Cleveland,  through  its  department  of  harlwrs 
an<l  docks,  has  in  charge  the  improvement  and  maintenance  of  the  chatmel  in  the 
Cuyahoga  an<l  Old  rivers  ami  the  constnurtion  of  dwks  and  wharves  in  front  of 
city  property  in  the  lake.  The  Krie  street  doirk  on  the  lake  front  is  now  nearly 
ready  for  tilling  and  han  cost  t4>  date  $155,177.  The  dock  lines  for  the  straightening 
of  the  river  channel  at  Jefferson  street  have  Invn  built  at  a  cost  of  $26,500,  and  it  is 
expected  t«)  l)egin  ^Innlging  out  the  new  channel,  which  is  estimated  will  amount  to 
250,000  cubic  vanls  within  a  short  time.  Al)0ut  175,(K)0  cubic  yanls  of  material 
have  \HH.ni  drt»<Ige<l  fn>m  the  river  during  the  yt'ar  at  a  cHwt  of  about  $30,000.  The 
total  amount  expendtnl  bv  the  citv<luring  the  vear  for  tlu'se  improvements  has  IxMin 
$75,0tH). 

Plans  have  Uvn  appn)ve<l  for  the  extension  of  deep-water  navigation  to  the  plant 
of  the  Cleveland  Furnace  C*omi>any  3J  miles  alK)ve  trie  pn*sent  head  of  navigation. 
The  estiiiiat4*<l  cost  of  this  work,  which  is  to  be  l>onie  jointly  by  the  city  and  the 
property  owners  dirtn'tlv  lx»neHt4»<l,  is  $1,500,(KX),  and  from  tliret^  to  i^ye  years  will 
i)e  re<|umHl  for  its  cc»nipletion. 

The  whole  southern  dniinagi*  an»a  of  I^ke  Krie  was  visite<i  by  a  flood  of  unusual 
severity  in  January.  This  Ho<mI,  which  caus<Ml  nmsiderabledamafi^  to  shipping  and 
to  profVrtv  in  the  flat.M,  is  (|uit(>  fully  <li^cril>e<l  and  <lis<'US8eil  in  a  special  n*i>ort 
covering  also  the  HIiR'k  and  (irand  rivers  submitttsl  herewith. 

Oltser vat  ions  to  determine  the  flow  and  quant  it  v  of  siHliment  (tirrie<l  out  to  the 
lake  by  tlu*  Cuyahoga  River  have  U'en  continue<l  through  the  year  and  are  ouule 
the  subjiM't  of  a  s|)ecial  n^Hirt. 

The  work  in  Clevelamt  llarlNir  has  lHH*n  done  under  the  gt»neraj  8uper>'ision  of 
Mr.  L.  C.  Sihnell,  iuni«»r  enginet»r,  assist4*<l  by  Inspector  F.  8.  Burgees  on  the  west 
bn»akwat<'r  work,  InsjKMtor  A.  Mommertz  on  the  east  bri'akwater  extension,  and 
InsiH'ctor  W.  S.  Van  Horn  <ni  the  main  entran<v  work. 

Very  re*«ptMtfully,  G.  T.  Nellks, 

VniUd  St<Ue8  AssUtant  En^ruer. 

Maj.  Dan  C.  KiN<iM.\N, 

( hrjMt  of  Knijiueers, 
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P  P  8. 

IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

For  a  description  of  the  location,  projects  of  improvement,  and  the 
general  conditions  at  this  harbor  see  pages  2676  and  2677,  Report  of 
Chief  of  Engineers,  1898. 

The  engineering  problem  presented  bv  the  harbor  of  Fairport  was 
very  thoroughly  discussed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1903.  See  pages  2084  to  2087,  incjlusive,  of  the  report.  This 
discussion  will  not  be  repeated  here. 

As  a  result  of  the  discussion  it  was  recommended  that  the  original 
plan  be  modified,  first,  by  extending  the  west  breakwater  so  as  to  con- 
nect with  the  shore,  thus  cutting  on  the  current  and  the  sand  supply 
from  the  beach;  second,  by  constructing  the  outer  portion  of  the  break- 
water parallel  to  the  ietty  so  as  to  keep  the  outer  end  farther  away 
from  the  channel.  Tne  object  of  the  modified  structure  is  to  arrest 
tlie  movement  of  sand  from  the  westward,  thus  acting  as  a  groin,  and 
at  the  same  time  to  serve  as  a  breakwater  to  protect  the  entrance  from 
westerly  storms.  A  structure  of  the  rubble  mound  type  is  recom- 
mended, and  in  the  interest  of  economy  it  is  proposed  not  to  pave  the 
slopes,  but  to  build  the  upper  portion  of  the  structure  of  large  blocks 
of  stone  of  from  8  to  12  tons  in  weight,  deposited  so  as  to  secure  the 
general  form  of  cross-section  desired,  but  with  no  attempt  to  secure  a 
smooth  and  regular  surface. 

The  estimated  cost  of  completing  the  west  breakwater  in  accordance 
with  this  plan  is  $278,000,  and  this  will  leave  a  sufiicient  sum  from  the 
original  estimate  for  the  completion  of  the  project  for  building  the 
east  breakwater  if  this  structure  is  found  to  be  desirable  and  necessary. 

During  the  year  work  has  been  in  progress  under  the  contract  with 
The  Donnelly  Contracting  Company,  of  Buffalo,  N.  Y.,  for  rebuikling 
and  repairing  the  inner  ends  of  both  jetties  and  for  sheathing  the  outer 
portions  with  hard- wood  plank.  The  repair  work  in  so  far  as  relates 
to  the  inner  end  of  the  jetties  has  been  completed^  and  about  24  per 
cent  of  the  sheathing  has  been  accomplished.  It  is  thought  that  the 
entire  work  will  be  finished  before  the  end  of  the  present  working 
season. 

During  the  month  of  January,  1904,  an  unusual  flood,  accompanied 
by  ice  gorges,  occurred  in  the  Grand  River.  A  very  solid  ice  dam 
was  formed  at  the  outer  end  of  the  jetties,  which  raised  the  water  in 
the  river  8  or  9  feet,  until  it  flowed  over  the  top  of  them.  As  these 
structures  were  not  built  to  act  as  dams,  some  of  the  water  found  its 
way  beneath  them,  scouring  out  the  material  and  causing  them  to 
settle  unequall}"  and  disturbing  their  alignment.  The  result  was  not 
sufficient  to  impair  their  useiulness,  however,  and  the  effect  of  the 
unequal  settlement  can  be  counteracted  by  building  them  up  again  to 
grade.  The  flood  water  found  its  way  under  the  ice  dam,  sc*ouring 
out  the  bed  of  the  channel  and  depositing  the  excavated  material  in  a 
bar  l>eyond  the  dam.  This  left  the  harlx)r  when  the  ice  went  out  com- 
pletely closed,  as  the  depth  of  water  on  tlie  bar  was  nowhere  greater 
than  8  or  9  feet.  The  U.  S.  dredge  Manmee  was  sent  to  restore  this 
channel,  which  it  did  by  the  excavation  of  about  30,000  cubic  yards  of 
material. 
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For  a  detailed  description  of  the  work  actually  accomplished,  together 
with  a  tabulated  statement  of  the  cast  and  quantity  of  material  used, 
attention  is  respectfully  invited  to  the  report  of  Assistant  Engineer 
G.  T.  Nelles,  wnich  is  transmitted  herewith. 

Money  statement. 

July  1,  1903,  balance  unexpended $168,223.22 

June  *^^  1904,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $82, 190. 69 

Allotment  for  new  dredge : 25, 000. 00 

107, 190.  69 


July  1,  1904,  balance  unexpended 61, 032. 53 

July  1,  1904,  outstanding  liabilitieH 2, 174. 19 

July  1,  1904,  balance  available 58, 858. 34 


July  1,  1904,  amount  covered  by  uncompleted  contracts 51, 674. 58 


Amount  (estimated )  required  for  completion  of  existing  project 480, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $278, 000. 00 

For  maintenance  of  improvement 18, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


296,000.00 


AMOUNT  AND   DATS  OP  ALL   APPROPaiATIONa 


March3,  1825 $1,000.00 

May  20,  182tJ 5, 620. 00 

Mav  19,  1828 9, 135. 11 

Ai)fil2:J,  1830 5,563.18 

March  2,  1831 5,680.00 

July  3,  1832 2,600.00 

June  28, 1834 10, 000. 00 

July  2,  1836 6,000.00 

July  7,  1838 10,000.00 

June  11, 1844 10, 000. 00 

August  13, 1852 10, 000. 00 

June28,  1864 24,436.24 

June23,  1866 24,072.00 

March  2,  1867 60,000.00 

June2:<,  1874 20,000.00 

Manh3,  1875 15,000.00 

August  14,  1876 5,000.00 

June  18,  1878 5,000.00 

June  14, 1880 3,000.00 


March  3,  1881 $10,000.00 

August  2,  1882 10, 000. 00 

July  5,  1884 10,000.00 

Augusts,  1886 18,750.00 

August  11,  1888 10,000.00 

September  Id,  1890 20, 000. 00 

July  13,  1892 35,000.00 

August  18,  1894 20,000.00 

Junes,  1896 30,000.00 

March  3, 1899 100,000.00 

July  31,  1900  (allotment )  . . .  3, 000. 00 

April  15,  1902  (allotment ) . . .  1 ,  800. 00 

June  13,  1902 200,000.00 


Total 700,655.53 

Expended  to  June  30,  1904 . .  a')9, 623. 00 

Unexpended  July  1,  1904  ...    61, 032. 5:^ 


LIOT  OF  CONTaACTS   IN   FOBCK  DUBINO  THB  FISCAL   VKAS   KNDIKQ   JUNK  30,  1904. 

CorUrad  for  recontlrwiing  and  repairing  partu  of  rtiM  and  tre$t  piern. 

Name  of  contractor:  The  Donnelly  (}onti»cting  Company,  Buffalo,  N.  Y. 

Date  of  contract:  September  29,  1902. 

Date  of  appn»\'al:  October  30,  1902. 

Dat*»  <»f  (H)ininencement:  November  3,  1902. 

Date  of  completion:  December  1,  1904.  • 
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COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1903  relative  to  the  commerce  of  the  harbor  of 
Fairport,  Ohio,  were  compiled  from  information  furnished  by  the  collector  of  customs 
and  others: 


Receipts. 


Iron  ore 

Coiii  and  coke 

Flour 

Grain  and  produce 

Lime,  plaxter,  an«i  cement. 

Lumber,  iofirs,  etc 

Sand  and  gravel 

Stone 

Miscellaneous 


Total 


Tons. 


Shipments. 


1,(306,463 

378,096 

97,931 

16,371 

601 

4,162 

1.000 

13,219 

24,777 


2,142,620 


Coal  and  coke 

Iron  and  steel,  structural 
Miscellaneous 


Total... 


Tons. 


319,896 

745 

17,478 


338,118 


Total  freight  tonnage: 

1903 2,480,738 

1902 2,330,480 

Increase 150, 258 


Vessels. 


Entering . . 
Departing. 


Tonnage. 


871,  gn 
881.180 


Total  registereil  tonnage: 

1903 1,753,057 

1902 1,903,811 

Decrease 160, 754 


Draft  of  largest  vessels  using  harbor,  19  feet 

Largest  vessels  do  not  load  to  full  depth. 

No  new  vessel  lines  established  during  the  year. 


REPORT  OF   MR.  O.  T.  NELLKS,  ASSISTANT   ENGINEER. 


Cleveland,  Ohio,  June  30, 1904. 

Ma.tor:  I  have  the  honor  to  submit  the  following  report  of  o|)erationfl  (rarrieil  on 
under  my  local  super\'ision  at  Fairport  Harbor,  Ohio,  during  the  fiscal  year  ending 
June  30,  1904. 

The  improvement  of  this  harbor  is  being  made  under  project  <late<l  March  31, 1896, 
publisheit  in  the  Annual  Report  of  the  Chief  of  Engineers  of  that  year,  pa^  2956-2958. 
The  project  contemplates  the  construction  of  a  small  harbor  of  refuge  in  the  lake  at 
the  mouth  of  the  Grand  River.  Two  breakwaters  are  provi<led,  starting  from 
entrance  pierheads  placed  400  feet  apart  and  1,850  feet  in  tne  lake  lx»yond  tbe  end 
of  the  present  west  pier.  The  west  breakwater  will  nin  S.  25®  W.  2,000  feet  from 
the  west  pierhead  and  the  east  breakwater  8.  30°  K.  1,1^00  feet  from  the  east  pierhead. 
The  total  estimated  cost  of  carr>-ing  out  this  project,  as  modified  May  17,  1900,  is 
$585,000,  and  a  length  of  828  feet  at  the  inner  end  of  the  west  breakwater  ha.*'  already 
been  built  of  stone-filled  timl)er  cril)8  at  ^  cost  of  about  $125  per  linear  foot 

The  effei^t  of  the  constmction  of  this  length  of  breakwater  was  not  such  as  to  fully 
justify  the  hypothesis  on  which  the  project  was  based,  therefore  when  the  $^^,000 
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appropriated  by  act  of  June  13,  1902,  became  available,  it  wa.^  decided,  with  the 
approval  of  the  Chief  of  En^^neers.  to  wait  until  the  action  of  the  breakwater  could 
l)e  more  fully  determined  before  makin>j;  an^  further  extcnnions,  and  in  the  meantime 
to  apply  the  major  portion  of  the  sum  avadable  to  the  reconstruction  and  re{>air  of 
the  old  piers,  which  were  in  a  very  dilapidate<i  condition. 

A  contra<*t  waa  acconlingly  entered  into  September  29,  1902,  with  the  Donnelly 
Contracting  Company,  of  Buffalo,  N.  Y.,  for  doing  this  work  at  an  estimated  cost  of 
$133,910.95.  Operations  under  this  contra<!t  have  been  pushed  with  c*ommendable 
cnerjify  during  the  past  year  and  pracrtically  all  of  the  work  completed  except  part  of 
the  sheathinff  and  the  repairs  oi  outer  end  of  the  piers.  The  sheathing  work  has 
been  delayed  by  difficulty  in  securing  capable  divers  and  other  causes.  All  of  the 
sheathing  plank' (894  linear  feet)  ha^  l)een  spikeil  in  plac6  on  the  west  pier  and  24 
linear  feet  across  the  outer  end  and  622.5  linear  feet  on  the  channel  side  has  iKHm 
complete<l  by  bolting.  Three  hundred  and  nine  linear  feet  of  sheathing  has  lxH*n 
spikiKl  in  place  on  lake  side  of  east  pier,  but  only  60  linear  feet  has  be<»n  w^cunnl  by 
l)olting.  Two  crews  of  divers  are  now  at  work  on  the  sheathing  and  the  indications 
are  good  for  completing  it  during  the  present  season. 

The  following  tabulation  gives  the  character,  estimated  total  quantities,  and  <'ost 
of  the  work  to  be  done  under  the  contract  with  the  Donnelly  Contracting  Comi)any, 
the  character,  quantities,  and  cost  of  the  work  done  during  the  year,  and  the  totals 
to  <late: 


ItemK. 


Con- 
tract 


Total  e8tlmate<l 
ccwt. 


I 


iJnIt.    Quantity.;     a«t. 


3i*t    pirr    rrctniftntrtum   {StIO  \ 
linnir  fffi). 

Removal  of  old  pier  .cu.  yds. . 

DrtilffliiK do 

Hemuxk  llinlKT M  fift.. 

Old  tlmbiT  dt'okin? do 

BitH*h  tinilMT do 

Ottk  timlKT do 

BoItf«,  llerodM,  etc*  ...pouiidK.. 

Concrete  blook«« cu.  ydn. . 

(?oncn»tt'  iQww d<i 

Small  riprap loni. . 


10.60 
.25 
28.  .y) 
22.50 
36.00 
46.25 
.04 
11.87 

l.bct 

1.33 


7,500 

15.000 

640,000 

22.000 

«5,000 


$3,750.00 
3.750.00 

18,240.00 

495.00 

2.340.00 


180,000 

710 

2.100 

10.500 


I  7.200.00 

'  8,0?2.70 

15.750.00 

13.965.00 


T(»tHl i 73. 562. 70 


HV«(f  j»iVt  rrcttn*trurimn  {fiTO 
liumr/rrl). 

Romoval  of  old  plor  ..on.  yd**. 

otluT  t'xcavatioiiH do. .. 

SluH't  pilinK.  <*«»mpk*t»*..M  ft. 

<  )l4l  timU*r,  decking do. . . 

H«M«<'h  timber do. . . 

<  >Mk  timber do. . . 

HanlwotMl  pill's  ..linear  feet. 
Pile  riniTBand  Nhoes.  .|M)iind««. 

Bolts,  tii^rods.  etc do. . . 

KetillitiK  pier,  etc cu.ydj*. 

Rack  fillinK.  sand do... 

Concrete  m<K*ka do. . . 

(V»nerete  mav do... 

Hawed  santbilone sq.  feet. 

Total 


Shrathinfj  and  rfjMiirinit  old 
pirrn. 

3-inch  bc«'<'h  plank M  ft.. 

I>iK  JMTew!*  and  washers..  I  Ik*.. 

nnrplnnk M  ft.. 

I'ifie  ••trinKcn* do 

Ht'mlock  limber do ' 

Bolt^t  and  !<pike?< |tounds..: 


1. 00 
.25 
50.00 
27.50 
46.00 
56.25 
.35  I 
.075 
.04  I 
1.81  ; 

.44 : 

11.25 

7.50 

.44 


3.500 

1.800 

170.000 

25.000 

7.000 


n.fioo 

10.000 
50.000 
2,000 
1.500 
575 
1,200 
8,800 


3,500.00 
450.00 

8,500.00 
687.50 
322,00 


C-ost  for  year. 


Total  cost  to  date. 


Quantity. 


763.00 

425.00 

422,298.00 

4.963.00 

36,864.00 

6,960.00 

118,368.00 

731.69 

1,717.60 

6.308.00 


Cost.       Quantity.       Cost 


1381.60 
106.25 

12,0&5.49 
111.67 

1.327.10 
821.90 

4,734.72 

8.353.43 
12.882.00 

8,389.64 

48.643.70 


7,033.00 

ii,oa).oo 

632,244.00 

4,9f».00 

55.2*1.00 

6.960.00 

174.404.80 

734.69 

1.717.60 

8,608.00 


$3. 51G.  50 
2,  7:k).  00 

lH.01H.9ft 

111.67 

1.990. 6ti 

:«i.yo 

«'..97(i.  19 

8. 3.\3.  43 

12.8X2.00 

11.448.64 


2,286.2     2,286.20 


67.080.0,    8.3M.0O 
8,566.0        235.29 


6.125.00 
760.00. 
2,000.00 
2.620.00 
660.00: 
6,468.75: 
9,000.00 
1, 672.001 


8,046.0, 
800.0^ 


452. 59j 
105.001 


8,617.8 
1.386.7' 
604.0 
662.4, 
1.218.7' 
8,705.0, 


844.71 
1.816.58 

265.76 
6.827.00 
9.140.25 
1,680.20 


123.00 

.04 

44.00 

44.00 

29.00 

.04 


42,766.25 2^967.58 


85.000 
30.000, 
85.000 
12.000 
80.000 
20,000 


T«»tal 


10.455.00 

1.200.00 

3.740.001 

528.00; 

870.00! 

800.00, 


23.846.0 
5.481.0 


2.933.06 
217.24 


17.598.00 3.ir)0.80 


ToUlcOit |133,910.95i. 


77.751.68 


fiTi.  309. 94 


3,301.8  3,301.80 

1,518.0  :rr9.50 

148,440.0  7.422.00 

8.556.0:  235.29 


8.046. 
18,800. 

783. 
8.617. 
1.386. 

604. 

562. 
1.218. 


0 
0 
0 

8 
7' 
0 
4 
7 


3.7a5.0 


452. 59 

6. 405. 00 

58.78 

344.71 
1.816.58 

265. 76 
6,327.00 
9.140.26 
1.630.20 

37.779.41 


30.683.0     3.774.01 
7,470.4         298.82 


4.072.8;t 


108. 222. 18 
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The  concrete  work  done  ))y  thi»  firm  wa«  particularly  satisfactory,  the  plant  being 
well  arlapterl  to  the  purfMise  and  the  materiau  and  wo|kman8hip  exceptionally  goo<l. 
The  following  is  a  reconi  of  all  the  concrete  work  done  during  the  year,  the  propor- 
tion's l>eing  1  cement,  2  nand,  2  gravel,  and  4  untscreened  broken  stone: 


Concrete      Concrete 
blocks.         in 


Cubic  yard*.  Cubic  vard*. 

Cement  (Lehigh  Portland; a2l».00  6566.00 

Beach  Hand -118.00  1,110.00 

Gravel 418.00  .  9G0.00 

Broken  limestone 8:J6.00  1,920.00 

Total  volume  of  mnlerialM 1,881.00  4.545.00 

ReHiiltlng  volume  of  concrete 1.297.01  .        2,996.30 

Ratio  of  concrete  to  materialM,  |>er  cent 74. 30  64. 60 

Barrt'lH  of  cement  per  cubic  yard 1. 08  1. 27 

I 

« 1,413  barrelM.  b  13,743  barrcK 

It  will  be  observed  that  the  quantity  of  cement  used  per  cubic  yard  at  Fairport  is 
cr^nsiderably  more  than  at  Lorain.  This  is  due  to  the  different  proportion  of  gravel, 
two  parts  being  used  U)  one  of  cement  at  Fairport  and  three  parts  to  one  of  cement 
at  Lorain.  Also  to  the  fact  that  the  molds  were  not  plastered  at  Lorain  during  the 
first  two  seasons  and  l)ecause  a  considerable  length  of  the  superstructure  (600  linear 
feet)  still  re<iuires  finishing  and  plastering. 

Dredging. — The  freshet  of  January  21  and  22  caused  a  deep  scour  in  the  jettied 
channel  Ix^yond  the  life-saving  station  and  for  500  feet  in  the  prolongation  of  this 
channel  beyond  the  end  of  the  piers,  and  an  unusual  fill  everywhere  else  over  an 
area  protecte<l  bv  the  west  breakwater;  a  bar  on  which  the  depth  at  the  crest  was 
only  6  foet  was  formed  directly  across  the  entrance  to  the  harbor,  beginning  600  feet 
beyond  the  end  of  the  piers.  Surveys  made  immediately  before  and  after  the  Janu- 
ary flood  show  a  t^^tal  nil  of  45,000  cubic  vards  over  the  area  between  the  west  break- 
water and  the  channel  and  a  fill  of  37,000  cubic  yards  on  the  bar  in  the  prolongation 
of  the  channel  over  an  area  of  only  200  by  300  feet.  The  scour  in  the  prolongation 
of  the  jettied  channel  amounted  to  about  75,000  cubic  yards  in  about  500feet,  and  the 
fill  on  the  outer  Imr  and  close  to  the  west  breakwater  amounted  to  as  much  as  15  feet 
in  some  places.  These  conditions  completely  closed  the  entrance  to  the  harbor  to 
vessels  drawing  more  than  9  feet,  and  in  order  to  avoid  delaying  navigation  earlv  in 
the  Hcason,  steps  were  taken  for  doing  the  necessary  dredging  by  contract;  the  bids 
whi(!h  were  c)i)ened  February  29  were  all  considered  too  high,  and  in  view  of  the  fact 
that  the  U.  8.  dredge  Maumee  was  available  for  doing  this  work  it  was  decided  to 
bring  her  to  Fairfiort  as  soon  as  the  ice  conditions  would  permit;  she  left  Toledo 
April  1 7,  reached  Fairnort  on  the  18th,  and  commenced  dredgingoperationson  the  2l8t. 
Owing  to  n)iigh  weatner  and  the  exposed  p<^)sitionof  the  work,  the  progress  made  was 
not  very  satisfactory,  and  it  was  not  until  June  10  that  the  desired  channel  was  com- 
pleted through  the  bar;  a  narrow  channel  was  made,  however,  during  the  first  few 
days  of  the  <iredging  operations,  so  that  navigation  was  in  no  wise  interfered  with. 

In  addition  to  dredging  at  Fairi)ort,  the  Maumee  removed  the  wreck  of  the  yacht 
Idler,  which  obstructed  tne  channel  near  the  end  of  the  west  pier,  at  a  cost  of  $375, 
and  also  leveled  off  the  wreck  of  the  barge  L.  L,  Jjinnh,  which  laid  about  three- 
fourths  of  a  mile  north-northwest  from  the  light,  on  the  end  of  the  east  pier,  in  28 
feet  of  water,  so  as  to  provide  a  clear  depth  of  24  feet  over  the  highest  part  of  the 
wreck.  The  cost  of  this  work  was  $150.  A  total  of  30,520  cubic  yards  of  materiaJ 
was  excavated  by  the  Maumee,  forming  a  channel  300  feet  wide  and  21  feet  deep. 
The  total  cost  of  this  work,  including  the  cost  of  fitting  out  the  dredge,  wages  for  the 
whole  of  April,  and  towing  from  Toledo,  was  $3,765.25,  or  about  12J  wnts  per  cubic 
yard.  Owing  to  bad  weatner,  less  than  one-half  of  the  time  was  available  for  actual 
dre<lging,  making  the  output  of  the  dredge  per  working  day  about  1,100  cubic  vards. 

New  work: — Surveys  made  during  the  year  corroborate  fully  all  previous  state- 
ments in  reference  to  the  excessive  and  unusual  movement  of  drift  from  the  west  and 
tendency  to  shoal  in  the  vicinity  of  this  harbor,  an<i  emphasize  the  necessitv  for 
carrying  out  the  plan  outlined  in  the  last  annual  report.  This  plan  contemplates 
the  conntniction  of  rubble  mound  breakwaters  witnout  pwived  slopes,  similar  in 
crow  section  to  the  breakwater  re<rently  designed  for  the  east  breakwater  at  Lorain, 
extending  out  aln^it  1,200  feet  from  the  end  of  the  present  breakwater  in  a  direction 
|)arallel  to  the  line  of  the  piers  and  connected  at  the  inner  end  of  the  present  break- 
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either  by  the  wave«  or  the  ice  when  it  was  covered  by  not  less  than  10 
feet  of  water.  During  the  early  part  of  the  year,  wKile  the  contractor 
was  still  at  work,  he  built  up  a  portion  of  this  small-stone  core  to 
within  2  or  3  feet  of  the  water  surface.  He  was  not  allowed  to  brin^ 
up  more  than  a  length  of  400  feet  in  this  way,  but  it  seemed  certain 
that  he  could  protect  this  much  by  pavement  before  the  close  of  the 
season.  But,  as  above  stated,  work  was  suspended,  and  only  an  insig- 
nificant amount  of  pavement  had  been  placed.  The  small  stone  was 
not  disturbed  until  the  ice  formed  in  the  winter,  but  the  movement  of 
ice  floes  cut  it  down  to  a  level  of  about  8  feet  below  the  water  surface, 
and  some  of  the  stone  was  carried  outside  of  the  volume  of  the  finished 
breakwater,  and  hence  lost  to  the  work.  Careful  comparative  surveys 
indicate  that  the  amount  thus  lost  was  about  1,900  tons.  It  has  not 
yet  been  determined  whether  this  loss  shall  be  charged  to  the  con- 
tractor or  not.  The  stone  had  already  been  paid  for  bj  the  United 
States.     A  special  report  will  be  submitted  upon  this  subject. 

The  breakwaters  at  Ashtabula,  as  well  as  at  Lorain  and  Cleveland, 
were  to  be  built  in  accordance  with  a  plan  prepared  by  a  Board  of 
Engineers  for  this  purpose.  The  profile  was  not  such  as  to  give  a  goml 
distribution  of  the  weight  upon  the  foundation,  the  slope  toward  the 
harl>or  being  very  much  steeper  than  that  toward  the  lake.  From  s 
feet  below  water  up  to  the  crest  the  slope  oA  the  harl)or  side  was  4  on 
3,  a  very  difficult  slope  to  build,  and  one  so  steep  that  the  pavement 
would  slide  on  its  foundation  and  practically  act  as  an  inclined  retain- 
ing wall.  A  full  report  upon  this  subject  was  made  to  the  Department 
and  authority  was  granted  to  reduce  this  slope  on  the  harbor  side  of 
all  of  these  breakwaters  to  a  uniform  slope  of  1  on  1.3,  and  to  increase* 
the  slope  on  the  lake  side  from  1  on  2i  to  1  on  2.  This  involved  no 
change  in  the  quantity  of  material  or  method  of  construction. 

The  river  and  harlx)r  act  of  June  13,  1902,  appropriated  the  sum  of 
$200,000  for  continuing  the  improvement  and  for  maintenance  of  this 
harbor.  Twentv  thousand  dollars  of  this  sum  was  authorized  by  the 
act  to  be  applied,  toward  the  purchase  of  a  hydraulic  dredge.  It  was 
intended  to  apph"  about  $150,000  of  the  remainder  to  completely 
rebuilding  the  west  jetty,  which  was  in  a  ruinous  condition.     While 

Elans  were  in  preparation  for  this  work,  and  before  the  project  had 
een  submitteci,  the  Secretary  of  War,  under  authority  or  law,  gave 
permission  to  the  Pittsburgh,  Youngstown  and  Ashtabula  Kailroad 
Company  to  completely  remove  the  west  jetty  and  to  replace  the  same 
by  a  bulkhead  constructed  60  feet  farther  to  the  west,  tnus  increasing 
the  width  of  the  channel.  This  company  is  the  owner  of  the  land 
lying  immediately  westward  of  the  jetty.  The  permit  i^uires  the 
railroad  companj*^  to  provide  suitable  places  for  range  lignts  which 
were  formerly  built  upon  the  jetty,  and  to  maintain  the  existing  struc- 
ture until  it  is  replaced  by  the  new  one.  Hence,  thei-e  is  no  occasion 
for  the  expenditure  of  the  $150,(X)0  in  this  proposed  repair. 

A  project  was  prepared  and  submitted  October  7, 1902,  for  applying 
this  sum  to  the  extension  of  the  west  breakwater  1,500  feet  shoreward, 
the  style  of  const  luction  to  \yc  a  modified  rubble  mound.  It  was  held, 
however,  that  this  work  Iwing  outside  of  the  approved  project  could 
not  be  done  without  the  authority  of  C\)ngress.  Congress  has  not  yet 
sanctioned  the  work,  but  the  expenditure  would  seem  to  be  l>est  for 
the  improvement  of  this  harlx>r,  because  it  enables  this  railroad  com- 
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pany,  in  c*ase  the  work  is  done,  to  construct  extensive  docks  under  its 
shelter  on  the  lake  front  to  the  westward  of  the  present  jetty. 

Additional  wharf  room  is  greatly  needed  at  tnis  harbor  because  its 
resources  are  now  taxed  to  the  very  limit  to  accommodate  the  business 
of  the  port. 

Soon  after  the  permit  was  granted  the  railroad  company  proceeded 
to  remove  about  1,(HX)  feet  of  the  shoreward  end  of  the  jettv  and  to 
replace  it  by  a  bulkhead  as  required  in  its  permit.  The  work  nas  been 
completed  and  the  channel  between  this  length  of  bulkhead  and  the 
original  channel  has  been  deepened  to  21  feet.  It  was  this  operation 
of  tlie  railroad  company  that  interfered  with  the  storage  ground  of  the 
contractor,  but  it  does  not  appear  that  the  United  States  or  anyone 
else  had  undertaken  to  afford  him  the  use  of  this  piece  of  water  front. 

During  the  year  the  outer  end  of  the  east  jett\%  which  was  damaged 
by  being  struck  bv  the  steamer  M.  A,  Haima^  has  been  completely 
repaired,  though  tne  repair  work  involved  the  loss  of  about  18  feet  of 
the  structure,  which  was  too  Imdly  shattered  to  l)e  rebuilt.  The  cost 
of  the  re|iair  work  was  IH,843.67.  A  suit  is  now  pending  for  the 
recovery  of  damages  from  the  owner  of  the  vessel. 

In  the  spring  of  19<4  examinations  showed  that  the  customary*  shoal- 
ing and  bar  formation  had  occurred.  A  narrow  channel  existed,  but 
it  was  crooked  and  difficult  to  follow,  and  a  great  deal  of  material  had 
accumulated  at  the  sides  of  this  channel,  both  between  the  jetties  and 
outward  on  the  l>ar.  Proposals  were  opened  on  February  29  for 
dredging  at  this  harbor.  The  award  was  made  to  the  lowest  bidder, 
l)ut  he  failed  to  complete  his  contract  by  filing  a  proper  bond,  claiming 
that  the  bid  had  l>een  made  in  his  name  by  an  unauthorized  agent. 
The  contract  was  finally  annulled  s^nd  the  work  readvertised,  the  sec- 
ond set  of  bids  Iwing  ojxjned  May  28,  1904.  The  contract  was  awarded 
to  the  I  VtroitDreilging  Connmny.  They  sent  a  machine  quite  promptly 
to  the  place  and  the  work  w^  in  progress  at  the  close  of  the  fiscal 
vear. 


* 


For  a  detailed  description  of  the  work  done,  and  tabulated  statements 
of  materials  and  cost,  attention  is  respectfully  invited  to  the  report  of 
Assistant  Fngineer  Howard  E.  Smith,  which*  is  transmitted  herewith. 

Money  statement. 

July  1,  1903,  balance  unexpended $438,174.99 

June  .^,  19(>l,  amount  exfiended  during  fiscal  year: 

For  worlcH  of  iniproveinent $34, 003. 56 

For  inaint4*nanct*  of  iniprovement 3, 428. 99 

Allotment  for  new  dredge 20,000.00 

57,430.55 

Julv  1,  1904,  l>alance  unexwnded 380,744.44 

July  1,  HKM,  outHUnding  liabilitiea 5,205.61 

July  1.  1904,  lialance available 375,5.38.  Ki 


July  1 ,  UMM,  amount  coverecl  by  uncompletetl  eontnu^ta 167, 24.S.  10 


Amoimt  that  can  1^  profitably  expended  in  fi«cal  year  ending  June  .30, 
I9IW,  for  maintenan(v  (»f  improvement,  in  addition  to  the  balance  unex- 
iH'nd<Hl  July  1,  HMH 10.000.00 

Submitt4Hl  in  ctMiipliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  aei'tion  7  of  the  river  and  harbor  act  of  1889. 


\ 


3198   REPOBT  OF  THE  CHIEF  OF  ENGINBEB8,  U.  8.  ARMY. 

June  15,  1904,  witnessed  a  resumption  of  work  on  the  west  breakwatc'r.  The 
plant  on  hand,  consisting  of  a  derrick  scow  and  a  small  deck  scow,  is  not  sufllicient 
to  meet  their  needs,  and  the  work  must  proceed  slowly  until  there  be  an  increase  to 
their  plant.  The  work  is  restricted  to  the  300  feet  of  breakwater  immediately  outsicle 
of  the  timber  breakwater,  and  small  stone  is  being  placed  approximately  to  water 
surface,  and  the  outer  slope  is  being  prepared  for  the  paving  stone.  You  have  noti- 
fied me  of  a  change  in  the  paving  slopes  of  the  breakwaters,  approved  by  the  Chief 
of  Engineers  April  28,  1904,  involving  no  material  change  in  the  amount  of  material 
that  will  be  required  in  the  breakwaters.  In  accordance  with  the  change,  the  outer 
slope  will  be  1  on  2  (instead  of  1  on  2})  and  the  inner  slope  will  be  1  on  lf\  (instead 
of  1  on  }).  This  change  will  facilitate  construction  of  tne  inner  slope  and  make  it 
more  stable  against  the  action  of  waves  and  ice. 

The  progress  on  the  pierheads  and  breakwaters  is  denoted  by  the  following  tables: 

FOR  FISCAL  YEAR  ENDING  JUNE  30,  19W. 


Items. 


Pierhead. 

Filling  stone tons. 

Screw  bol t«  and  washers pounds . 

Wrousrht-iron  pipe do. . . 

Oak  timber feetB.  M. 

W'c«<  breakwater. 

Heavy  riprap tons. 

Core  tilling do... 

Small  stone do. . . 

Paving  stone do. . . 

East  breakwater. 

Heavy  riprap •. tons. 

(3ore  tilling do... 

Small  stone do . . . 


Quantity. 


Total 


400 
1,200 

331 
2.111 


667 
948 
5,006i 
138 


$1.20 
.04 
.10 
.046 


1.48 

.77 

1.16 

2.09 


8,375  I      1.43 

960  .77 

2,060  I      1.16 


Value  at 

contract 

price. 


9480.00 
48.00 
83.10 
97.11 


968.81 

726.11 

5,807.54 

288.42 


4.826.25 

789.20 

2,878.00 


16. 877.  W 


GENERAL  PROGRESS. 


Total  to  June  30. 1904. 


Items. 


IHcrhcads. 

Foundation  stone tons. . 

Concrete  blocks cubic  feet.. 

Mass  concrete cubic  yards. . 

Filling  in  superstructure tons. . 

Oak  fenders feet  B.  M. . 

Bolts,  washers,  and  collars pounds. . 

Wrought-iron  pipe do 

Paving  stone tons. . 

Crib  structures 


Quantity. 


I 


Went  hrcakwatfr. 

Heavy  riprap tons. . 

(Tore  tilling do , 

Small  stone do | 

Paving  stone do 

JSfu»/  breakmUer. 

Heavy  riprap tons. . 

Core  fining do..., 

Small  stone do 

Paving  stone do 


6,787 

9.650 

740 

591 

2,111 

1,200 

381 

0 


at.  684} 
66.7141 
88. 1171 
138 


16.3064 
40,512 
18,077 
0 


Total  . 


Prices. 


I8.48S.G2 

8,956.50 

6.216.00 

709.20 

97.11 

48.00 

88.10 

0 

16.356.04 


49.598.49 

51.370.17 

44.216.30 

2H8.42 


28.318.29 

81.194.24 

20,969.32 

0 


256,859.80 


Total  required. 

Percent 

com- 

Quantity. 

Prices. 

pleted. 

6.787 

18,488.62 

100.0 

9,650 

3.956..*i0 

100.0 

740 

6,216.00 

100.0 

790 

948.00 

74.8 

2,100 

96.60 

100.0 

900 

86.00 

100.0 

'225 

22.50 

100.0 

82 

196.80 

0 

16. 350. 04 

100.0 

87.000 

52,910.00 

93.7 

70,000 

53,900.00 

95.3 

59,000 

68,440.00 

64.6 

18.000 

87,620.00 

.7 

22.500 

32,175.00 

72.5 

45,000 

34,650.00 

90.0 

49.000 

."16.840.00 

36.9 

15.500 

82.895.00 

0 

406.247.06 


68.3 


Surveys  and  reMoration  hij  dredging  of  channel. — Between  November  12  and  Deoem>K*r 
3,  1903,  a  survey  was  made  of  the  jettie<l  channel  as  far  as  the  swinff  brid^  and  out- 
side of  jetties  on  their  line  of  prolongation  to  the  deep  water  of  lake.    There  was  a 
ali^t  evidence  of  bar  formation  from  the  westward  about  300  feet  outside  the  end  of 
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the  west  jetty.  On  the  east  side  there  had  been  a  general  movement  of  sand  for  a 
distance  of  700  feet  from  the  end  of  the  east  jetty  toward  the  center  of  channel. 
There  was  a  clear  20}-foot  channel  of  at  least  80  feet  width  between  the  ends  of  jet- 
ties and  dt»t»p  water  of  lake. 

A  survey  was  a^in  ma<le  on  April  5  and  H,  1904.  By  this  time  the  bar  had  forme<l 
across  the  channel  about  400  feet  outside  the  west  jetty,  over  which  there  was  a  depth 
of  19  feet  in  mid-channel  and  less  on  either  side.  As  reganls  navigation,  the  worst 
(Hindition  obtained  in  the  jettied  channel,  where  it  was  very  narrow^  for  about  600 
feet  in  length. 

A  circular  letter  was  issue<l  by  you  on  January  29,  1904,  in\nting  proposals  for 
dredging  at  Ashtabula  Harl)or,  to  lie  opene<l  February  29,  1904.  The  lowest  bidder 
was  the  Charles  S.  Boone  Com{>any,  and  an  agreement  was  entered  into  for  doing 
the  dredging,  which  was  duly  signed.  The  contract  was,  however,  forfeited  by  the 
failure  of  the  contracting  party  to  execute  a  l)ond,  and  you  again  advertised  for  bids 
on  May  17,  1904,  to  l)e  opened  May  28,  1904.  The  lowest  bidder  was  the  Detroit 
Dredging  (?om()any,  to  wnom  the  contract  was  awarded.  The  price  for  the  dredg- 
ing was  $0.:M)  |>er  cubic  yard,  and  board  of  inspector  and  assistant,  $0.60  per  day  for 
each.  The  work  was  started  June  2.  and  is  not  completed  at  close  of  year.  Twenty- 
two  thouHand  four  hun<ired  and  eightv  cubic  yards  of  material  have  l)een  remove*!, 
and  its  valut*,  at  the  contract  price,  including  the  board  of  one  inspector  for  thirtet»n 
davH.  is  $6,751.80. 

)irfniirs  of  exiMhuf  ntnirturfi. — As  state<l  in  mv  last  annual  report,  the  outer  end  of 
the  cast  jetty  was  uijunnl  November  22,  1902,  by  the  collision  of  the  steamer  M.  A. 
Ilmnm.  May  27,  l?K)i5,  you  advertised  for  bids  for  labor  and  material  re<|uireil  in  the 
re|>air  of  jetty.  The  work  was  awarded  to  J.  G.  I^inl  &  Sons,  of  Ashtabula.  The 
reftair  was  starte<i  July  1,  UKKi,  and  was  completed  October  22,  1903,  with  frinjumt 
internii)tions,  due  to  unfavorable  weather.  The  jetty  was  cut  off  on  a  line  18  ftH»t 
(mm  the  outer  end,  and  the  wreckage,  consisting  of  timber,  iron  fastenings,  and 
stone,  was  removc»<l  with  a  dre<lge.  The  outer  end  and  10  linear  feet  of  the  side 
walls  wen>  then  (*overe<l  with  3-inch  oak  sheathing,  and  finally,  four  tie-rods  were 
iii»H>rte<l  to  hohl  the  side  walls  securely  together. 

The  t*ost  was  as  follows: — 

Ixibitr  and  appliances. 


:^t  days,  foreman,  at  $3. 25  per  day $124.31 

31  \  <lays,  diver  and  3  assistants,  at  $20  wr  day 630. 00 

31  i  days,  usi'  of  diving  ap|>aratus,  at  $10  |H>r  OAy 315. 00 

4S|  days,  <ar|H'nters,  at  $3.25  ner day 156.  41 

22i  days,  labort*rs,  at  $2  |>i»r  tlay 45. 00 

16  hours,  us*'  <»f  dn^lge  with  crew,  at  $18  per  hour./ 288.00 

285  days,  use  of  derrick,  at  $3  jier  day 85. 88 

1,644.60 

Material, 

l,s70fwt  B.  M.,  c«k  timber,  at  $0.05  per  foot  B.  M $93.50 

202fi'et  B.  M..  pine  timU»r,  at  $0.0:i  per  foot  B.  M 6.06 

5:{:U  {mhiikIh  lag  si'rews  and  washers,  at  $0.05  |ier  pound 26.  ({8 

502}  (Muinds  tie-nxls  an<l  washers,  at  $0.05  p<»r  pound 25. 13 

920  iM>utids  ninier  plates,  at  $0.05  |)er  |Mmnd 46. 00 

M  (lounds  driftbolts,  at  $0.05  per  pound 1 .  70 

199.07 

Total 1,843.67 

Wldrning  of  rirrr  channel  htf  Pcnnnylrania  fhmpany, — As  mav  be  noted  in  my  last 
annual  n»port,  the  Pennsylvania  Comiuiny,  un<ler  authority  of  theSecretar}*  of  War,  on 
January  31,  190.3.  Itegan' certain  improv€»ment  on  the  wi'sterly  side  of  the  Ashtabula 
River.  .Apnroximately  1,000  feet  of  old  (lovemment  pier  and  revetment  were 
remove<l  and  a  new  do<*k  of  st<me-611ed  timber  crilw  was  built  on  a  line  60  feet  lm<'k 
from  tlit»  line  of  the  old  work.  The  new  d<H*k,  which  is  now  cnmiplettMl,  in  \,0'M\ 
feet  long  on  the  straight  |M>rti<m,  and  is  connected  with  the  oKl  pier  by  cribwork 
plact^l  obli«|uely,  61.6  f*t»t  long  on  its  fact*.  Omnection  is  made  with  the'old  pier  at 
a  point  1,130  feet  from  the  outer  end.    The  dredging  within  the  area  between  the 
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lines  of  the  old  pier  and  the  new  dock  is  fast  nearing  completion.    The  new  dock  is 
connected  with  Ilaskell  dock  hy  a  sheet  pile  revetment  of  light  construction. 

Coymtrxidion  of  Gorernmeid  storehousf. — An  allotment  of  $500  was  obtained  in  March, 
19D3,  for  constructing  a  storehouse  in  which  to  shelter  the  boats  and  store  other 

Eroperty  of  the  Unite<l  States.  The  buildings  hitherto  used  for  this  purpose  had 
een  removed  by  the  Pennsylvania  Company,  and  they  were  not  of  sufficient  value 
to  warrant  their  preservation  and  removal  elsewhere.  Considerable  time  waa  con- 
sumed in  getting  a  suitable  site  for  the  storehouse,  but  at  length  a  site  was  ol>tained 
on  land  leased  from  the  Lake  Shore  and  Michigan  Southern  Railway  Company. 
Work  of  construction  waa  started  July  6,  and  was  completed  August  7,  1903.  The 
building  is  of  wood,  one  story  high,  and  18  feet  by  30  feet  in  plan.  A  timber  incline 
leads  from  the  storehouse  to  the  river,  so  that  boata  are  readily  transferred  from  one 
to  the  other.     A  statement  of  cost  of  building  the  storehouse  is  as  follows: 

Lumber $265.77 

Hard  ware 4:J.  99 

Labor 151.72 

Tar  and  gravel  roof i^.  50 

Total 499.98 

Very  respectfully, 

Howard  E.  Smith, 

Assistant  Engineer. 
Maj.  Dan  C.  Kingman, 

Corps  of  Engineers, 


P  P  lO. 

IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1896, 
and  is  given  in  full  on  pkges  2970  and  2971,  Report  of  the  Chief  of 
Engineers  for  that  year. 

But  little  work  was  done  during  the  summer  of  1903.  The  con- 
tractor was  directing  his  efforts  toward  the  completion  of  work  at 
Fairport,  but  in  the  fall  the  construction  of  cribs  for  Conneaut  yras 
commenced  and  was  carried  on  rapidlv.  Eight  cribs  were  built,  of  an 
aggregate  length  of  1,377  feet.  Thej^  contained  1,589,000  feet  B.  M. 
of  timl>er.  Most  of  the  cribs  were  intended  for  the  renewal  of  the 
shoreward  end  of  the  jetties.  They  had  to  be  sunk  in  trenches  dredged 
to  a  depth  of  not  less  than  21  feet  below  mean  lake  level,  and  as  the 
water  was  shallow  where  they  were  placed  these  trenches  were  neces- 
sarily very  deep.  But  little  trouble  was  experienced  on  the  eastern 
side,  but  on  the  west  side,  where  the  exposure  was  greatest,  the  waves 
continually  washed  the  bea<*h  material  into  the  cut  and  across  it  into 
the  channel.  The  work  was  so  greatly  delayed  that  I  was  forced  to 
authorize  the  construction  of  a  temporary  spur  of  large  riprap  to  the 
westward  of  the  cut  to  break  the  force  of  the  waves.  Eight  hundred 
tons  of  large  stone  was  used  for  this  purpose.     This  afforded  sufficient 

?rotection  to  enable  the  trench  to  be  completed  and  the  cribs  sunk, 
he  last  crib  was  not  in  place  until  the  20th  of  December.  The  mate- 
rial washed  into  the  channel  was  moved  by  the  current  and  some  of  it 
carried  outward  upon  the  bar.  This  resulted  in  the  shoaling  both  on 
the  bar  and  between  the  jetties,  which  greatly  interfered  with  naviga- 
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tion,  and  for  a  short  time  stopped  it  entirely  for  the  larger  class  of 
ships.  The  dredging  plant  of  the  contractor  was  utilized  to  restore 
the  channel. 

Work  was  resumed  in  the  spring  of  1904,  and  another  crib  1(>3  feet 
in  length  has  been  built  and  sunk  at  the  outer  end  of  the  west  jettv. 
This  completed  all  of  this  class  of  work  proposed  for  the  jetties,  in 
addition,  745  linear  feet  of  concrete  superstructure  has  been  completed. 
Some  work  has  been  done  in  prepanition  of  the  foundations  for  the 
east  and  west  breakwaters.  Two  cribs  have  been  completed  for  the 
east  breakwater,  and  two  more  are  under  construction.  In  all,  about 
40  per  cent  of  the  proposed  work  has  been  completed. 

In  the  original  contract  it  was  proposed  to  construct  the  east  break- 
water as  a  rubble  mound,  but  during  the  winter  the  contractor  sub- 
mitted a  proposition  for  building  it  of  timber  cribs  with  a  concrete 
superstructure.  He  made  considemble  reduction  in  the  unit  prices 
of  material,  and  promised  in  addition  to  complete  the  entire  worn  one 
year  earlier  than  his  contract  required.  The  advantages  of  the  pro- 
posed change  to  the  United  States  were  that  it  would  secure  uniform- 
itv  of  construction  in  all  of  the  works  at  the  harbor;  that  it  would 
edect  a  sjiving  of  about  $1,000  in  the  actual  cost  of  the  breakwater 
and  alx)ut  $;3,04)0  in  the  cost  of  inspection  on  account  of  difference 
in  the  style  of  work,  and  al>out  $10,000  more  on  account  of  the  reduc- 
tion in  the  time  of  completion  of  the  whole  work.  For  this  reason 
the  proiK)sition  was  accepted  and  a  supplementary  agreement  was 
entered  into  and  approved  to  give  it  enect.  It  will  require  about 
$50,<)00  to  complete  tne  east  breakwater,  and  hence  the  present  project 
for  the  improvement  of  the  harbor.  An  appropriation  of  this  amount 
is  reconunended. 

The  outer  end  of  the  west  jetty  had  been  damaged  in  1902  by  being 
struck  by  the  steamer  JftvoHfa.  It  was  temporarily  repaired  so  as  to 
hold  it  together,  but  it  wius  necessary  to  completed  repair  it  l)efore  the 
new  crib  was  sunk  in  extension  of  the  jetty.  The  work  of  repair, 
while  not  great  in  itself,  required  the  use  of  a  very  extensive  plant. 
A  dredge  whs  necessary:  also  a  steam  derrick  l)oat  and  a  full  diving 
outfit.  It  was  evident  that  these  things  could  not  be  brought  from 
a  distance  without  great  cost,  and  the  only  available  machinery  of 
the  kind  l)elonged  to  the  contractor.  An  informal  agreement  was 
therefore  entered  into  with  The  Donnelly  Contracting  Company  for 
making  the  rejmir  upon  the  basis  of  labor  account  and  an  agreed  price 
for  the  use  of  plant,  and  work  was  done  at  a  c*08t  of  $1,345.84.  It 
involved  the  cutting  away  and  removal  of  9  lineiir  feet  of  the  jetty. 
A  suit  for  damages  is  now  pending  against  the  owners  of  the  vessel. 

Surveys  during  the  winter  indicated  that  the  bar  had  re-formed 
beyond  the  jetties,  and  proposals  were  invited  and  a  contract  entered 
info  for  its  removal.  Tne  aredging  between  the  jetties  was  a  part  of 
the  original  contract,  and  the  contractor  was  required  to  do  this  work. 
It  proved  to  be  very  much  greater  than  was  originally  estimated. 
Emerg(»ncy  work  on  the  bar  cost  32  cents  a  yard  and  required  the 
removal  oi  9,956  cubic  yards  of  material. 

For  a  detailed  account  of  the  operations  at  this  harbor  attention  i^ 
respectfully  invited  to  the  report  of  Asst  Engineer  Howard  E.  JSmitii, 
which  is  transmitted  herewith. 

tN(j  1904 201 
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Money  statement, 

July  1,  1903,  balance  unexpended $204,341.21 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 240, 000. 00 


June  30,  1904,  amount  expended  during  fiscal  year: 

For  works  of  improvement $128, 076. 56 

For  maintenance  of  improvement 10, 000. 00 

Allotment  for  new  dredge 10,000.00 


444,341.21 


148, 076. 56 


July  1,  1904,  balance  unexpended 296,  264. 65 

July  1,  1904,  outstanding  liabilities 19, 584. 55 

July  1, 1904,  balance  available 276,680. 10 

July  1,  1904,  amount  covered  by  uncomplete<l  contracts 317,  692.  79 

Amount  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 10, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


60,000.00 


AMOUNT  AND   DATE  OP  ALL  APPROPRIATIONB. 


March  3, 1829 $7, 500. 00 

April  23,1830 6,135.65 

March2,1831 6,370.00 

July  2, 1832 7,800.00 

July  2, 1836 2,500.00 

March  3, 1 837 5, 000. 00 

July  7,1838 8,000.00 

June  11, 1844 5,000.00 

August  30, 1852 10,000.00 

June  23, 1866 20,513.74 

March  2, 1867 10,000.00 

April  10, 1869  (allotment) ...  8, 910. 00 

June  1 1 ,  1870 6, 000. 00 

March3,1873 400.00 

June  23, 1874 1,500.00 

March  3, 1875 1,000.00 

Junel4,1880 6,000.00 

July  13,1892 40,000.00 


August  18, 1894 

June  3, 1896 

March  3,1899 

July  2, 1900  (allotment) 

March  30, 1901 : 

Allotment  ...  $2, 500. 00 
Redeposited 
April    19, 
1902 431.80 


$40,000.00 

40,000.00 

100, 000. 00 

3,000.00 


June  13,1902. 
March  3, 1903. 
April  28, 1904 


2,068.20 

200,000.00 

10, 000. 00 

240, 000. 00 


Total 787,697.59 

Expended  to  June  30,  1904. .  491, 432. 94 

Unexpended  July  1, 1904  . . .  296, 264. 65 


LIST  OF  CONTRACTS   IN    FORCE   DCRINO  THE  FISCAL  YEAR  ENDINc;   JUNE  30,  1904. 

Contract  for  conMructimi  of  breakimters,  the  extermon  of  and  the  reconstruction  of  eaM  and 

treift  piers.  • 

Name  of  contractor:  The  Donnelly  Contracting  Company,  Buffalo,  N.  Y. 
Date  of  contract :  Noveml)er  14,  1902. 
Date  of  approval:  Dect^mber  22,  lfK)2. 
Date  of  commencement:  .\pril  14,  1903. 
Date  of  completion:  Continuous  contract. 
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OOMMKBCIAL  flTATIBTIOB. 


The  following  statistics  for  the  year  1903,  relative  to  the  commerce  of  the  harbor 
of  Conneaut,  Ohio,  were  compiled  from  information  famished  by  the  collector  of 
customs  and  others: 


ReceiptH. 


Iron  ore 

SUmc 

RHilrood  tie».. 
Lumber,  etc... 
MlKi'llaneouN 


Total. 


Tonii. 


4.872,409 

18,205 

9,776 

8,969 

2,747 


4.412.106 


Shipment!. 


Coal 

Coke 

Iron  and  nteel 
MiacellaneouB 


Total 


Tons. 


786,834 

792 

96,708 

1,561 


Total  freight  tonnage: 

1903 5,296,991 

1902 5,286,611 


Increase 


10,380 


Vemels. 


Entering . . 
Departing . 


Tonnage. 


8,096,877 
2L  096, 877 


Total  registered!  tonnage: 

1903. 6,193,754 

1902 5,991,550 


Increase 202,204 

Draft  of  largest  vessels  using  harbor,  20  feet 

largest  vessels  do  not  load  to  full  depth. 

No  new  vessel  lines  established  during  the  year. 


RKPORT  OP  MR.  UOWARD  S.  SMfTH,  ASSISTANT  BNGIVKKR. 

Ashtabula,  Ohio,  June  SO,  1904. 

Major:  I  have  the  honor  to  submit  the  following  report  of  operations  at  Gonneaut 
HarlK)r,  Ohio,  for  the  fiscal  year  ending  June  30,  1904: 

A  contract  is  in  force  with  The  Donnelly  Contracting  Company  for  constructing 
parts  of  the  east  and  west  breakwaters  and  for  extending  and  reconstructing  parts  of 
east  and  west  pien*.  The  original  contract  is  dated  November  14,  1902,  ana  supple- 
mental agreements  are  dated  I)ecember  14,  1903,  and  Februarv  6,  1904. 

Work  under  tliis  contra(*t  was  begun  April  14, 1903,  on  the  foundation  for  the  west 
breakwater  extension,  followed  by  work  on  foundation  for  west  pierhead.  The 
foundations  were  not  completed  wHen  the  contractors  temporarily  stopped  work  May 
4,  190:^,  and  withdrew  most  of  their  plant  to  work  at  other  harbors. 

During  the  preceding  winter,  the  contractors  had  installed  at  Fairport  a  very  com- 
plete plant  for  building  timber  crilw.  It  consists  of  a  nlaner  for  siring  timbers,  air 
compressor  with  connections  for  boring  machines,  ana  derricks  for  handling  and 
ptaomg  the  sticks.  The  fatalities  are  such  that  2  or  3  cribs  may  be  under  con- 
struction at  the  same  time.  This  plant  was  employed  for  building  cribs  at  Fairport 
in  the  early  part  of  1903,  and  a  start  was  made  on  cribs  for  Conneaut  July  11,  1903. 
The  plant  continued  in  operation  until  November  25,  1903,  having  turned  out  8  cribs 
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18  feet  wide,  whose  aggregate  length  was  1,377  feet.  One  million  five  hundred  and 
eighty-nine  thousand  feet  B.  M.  of  timber  were  used  and  the  average  daily  place- 
ment of  timber  in  the  cribs  amounted  to  nearly  12,000  feet  B.  M.  After  remaining 
closed  during  the  winter,  the  crib-building  plant  was  again  set  in  operation  on  April 
30,  1904.  Up  to  the  close  of  the  fiscal  year  one  crib,  163  feet  lonjj  and  24  feet  wide,, 
has  been  l)uilt  for  the  outer  extension  of  the  west  pier,  and  one  cnb  with  bevel  end,' 
extreme  length  174  feet  and  width  24  feet,  has  been  built  for  the  east  breakwater. 
Two  cribs,  als(j  for  the  east  breakwater,  are  in  process  of  construction. 

August  18,  1903,  the  contractors  again  resumed  work  at  Conneaut.  They  began  to 
tear  out  the  old  stone-filled  timber  cribs  at  the  inner  end  of  the  west  pier,  a  dredge 
of  moderate  capacity  being  employed  for  this  purpose.  Following  the  removal  of  a 
portion  of  the  old  crib  work,  a  trench  with  bottom  21  feet  below  lake  level,  30  feet 
wide  and  alx)ut  200  feet  long,  wjis  excavated  and  a  small  riprap  stone  foundation  was 
placed  in  the  trench,  on  which  the  crib  was  to  rest.  Crib  No.  1,  192  feet  long,  waa 
sunk  in  this  trench  on  September  14. 

The  work  of  removing  the  old  crib  work  continued  inward  toward  shore,  but  on 
account  of  the  strong  westerly  winds  and  consequent  heavy  seas  that  prevailed  through- 
out the  autumn  months,  the  dredge  was  unable  to  make  good  progress,  an<l  eo  a 
second  dredge  was  brought  to  the  harbor  and  set  to  work  October  7.  Even  then 
progress  was  slow.  Sand  was  carrie<i  through  the  gap  into  the  navigable  channel  to 
such  an  extent  that  the  larger  vessels  grounded  frequently,  and  finallv  it  became 
necessary'  to  dredge  in  the  channel  of  navigation  abreast  of  the  breach  in  the  west  pier 
in  order  to  allow  the  passage  of  vessels. 

As  the  season  was  now  well  advanced,  it  was  apparent  that  it  would  }ye  nea^ftaary  to 
place  some  kind  of  protection  outside  the  gap  m  the  west  pier,  to  check  the  move- 
ment of  sand  through  the  gap  into  the  channel.  Octo]x»r  29  you  authorized  the 
placine:  of  800  tons  of  heavy  riprap  west  of  the  west  pier,  on  a  line  extending  from 
shore  far  enough  out  to  prevent  the  waves  and  sand  from  entering  the  gap.  There- 
after no  further  difficulty  was  exi)erienced.  The  trench  was  excavate<l,  the  founda- 
tion of  smacll  riprap  stone  was  placed,  and  after  remaining  oyten  for  two  and  one-half 
months  the  gap  in  the  west  pier  was  finally  closed.  One  crib  134  feet  long  was  sunk 
December  1,  and  one  crib  192  feet  long  was  sunk  December  3,  thereby  completing 
the  substructure  for  the  inner  j)ortion  of  the  west  y>ier. 

The  work  at  the  mner  end  of  the  east  pier  consisted  of  the  removal  of  412  linear 
feet  of  old  pile  revetment,  the  excavation  of  a  trench  of  the  same  length,  and  the 
constniction  of  a  foundation  of  small  riprap  stone  al)(>ut  1  foot  thick  upon  which  to 
place  the  new  cril)s.  The  dre<iging  was  starte<l  here  on  Octol)er  1  and  was  continued 
without  interruption  until  a  trench  was  entirely  excavated  for  the  cribs.  One  crib 
192  feet  long  was  sunk  Novemlwr  2,  and  the  second  one,  215  feet  long,  was  sunk 
November  6. 

Dredging  for  the  outer  extension  of  the  east  pier  was  begun  on  November  8  and 
the  cribs  were  sunk  as  follows:  The  first,  192  feet  long,  on  Noveml)er  20;  the  second, 
68  feet  hmg,  on  NovemlKjr  29;  the  third,  192  feet  long,  on  December  18.  The  thini 
crib  was  fille<l  with  stijne  Decemlwr  20,  and  on  December  21  the  contractors  sus- 
pended operations  and  laid  up  tlu'ir  plant  for  the  winter.  On  April  8, 1904,  the  con- 
tractors resumed  operations  at  Conneaut.  A  dre<lge  was  set  to  work  removing  mate- 
rial in  channel  betwet^n  piers  to  a  depth  of  21  feet.  About  23,000  cubic  yards  were 
removed. 

The  original  contract  provided  that  the  east  breakwater  should  l>e  constructed 
entirely  of  stone,  following  the  design  of  the  rubble  mound  breakwater.  A  supple- 
mentary agreement  wiis  made  Febniary  6,  1904,  authorizing  a  change  in  the  east 
breakwater  to  stone-filled  tim])er  cribs  and  concrete  superstnicture.  In  considera- 
tion of  the  change,  the  date  name<l  in  contract  for  completion  was  changinl  from 
Novembt^r  15,  1900,  to  November  15,  HK)5.  Work  on  east  bnak  water  wa.**  begun 
May  4,  and  has  (•ontinue<l  without  interruption  except  that  due  to  weather.  The 
foundation,  conq^osed  of  heavy  riprap  and  small  riprap  stone  f«»r  the  full  length  of 
750  feet,  has  l)een  placet  I. 

May  5,  1904,  the  contractors  began  to  set  concrete  bl(K;ks  on  the  timl)er  crib  siil)- 
structures  that  were  placed  during  the  i»rece<ling  season,  and  the  building  of  ma£« 
concrete  closely  followe<l.  At  first  the  contractors  were  not  able  tostvure  the  neces- 
sary si>ace  in  which  to  manufactun*  blocks,  so  the  first  128bK>cks  were  built  at  Fair- 
port  and  conveyeil  by  vessel  to  Conneaut.  At  presi»nt  the  blocks  an*  manufactureil 
at  Conneiiut.  The  mass  c«>ncrete  was  built,  generally,  in  sections  32  feet  long,  con- 
taining 100.3  cubic  yards  of  concrete.  Seven  hundred  and  forty-five  linear  feet  of 
concrete  superstructure  have  Invn  completetl  up  to  the  close  of  the  fisiiil  year. 

The  outer  end  of  the  west  pier  was  injured  by  collision  of  the  steamer  AfecogUi  on 
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July  21,  lt)02,  iH  note<l  in  my  liist  annual  n»port.  Before  extemlin^f  the  wivt  j^i**  ' 
ontwanl,  an  i)n)vi(liMl  for  in  tho  existing  contract,  it  wa*<  neccRwiry  to  rfjwir  f  iie  injii  w^^ 
An  informal  a^rtn-ment  waM  enU»ro<l  into  with  the  Donnelly  Contract in>f  ConijMm.  »  *  3- 
for  making  tUe  rei>air.  Work  was  Ix'giin  May  14  and  was  completoil  June  12,  l\p€^>'~^  - 
A  statement  of  cost  is  as  follows: 

23}  hours*  use  of  dredj^e  with  crew,  at  $20  pc»r  hour $47.'>  - 

51  hours*  use  of  <lerriek  with  crew,  at  $<5  j)er  hour lUM^^  ,r-w> 

15  davs*  time  of  diver  with  apparatus  an(l  one  tt»nder,  at  $30  per  day 450-  ^^^^ 

'X\9i  flours*  time  of  lal)on»rs,  at  $0.20  iR*r  liour $67. 90 

i\  hours*  time  of  x»rpenters,  at  $0..'W  |)er  hour 1.80 

650  pounds  iron,  at  $0.04  per  pound 26.00  _ 

95.  ^Y 

Plus  20  percent UK  1-* 

Total  cost 1,345.  ^-* 

The  end  was  cut  off  1 J  ft»et  forward  of  the  second  cross  wall  from  the  end,  and  foil  ^ 
iron  tit»-n:Mls  were  insertinl  t4)  hold  tho  side  walls  toj^ther.  The  rei>air  involvinl  th^* 
removal  of  9  linear  fret  of  pier.  IWfore  the  final  completion  of  the  rejmir  work  *^ 
crib,  Wui  feet  lon^f  and  24  fivt  wide,  was  sunk  at  the  end  of  the  west  pier  on  June  f>- 

Snrrt\i/s  »/,  aiui  dreihwuj  uj\  rhmitui. — Soundinjrs  were  tjiken  in  channel  l)etwtH**^ 
DtHM'mlH'r  21,  VMXi,  ami  January  4,  MMM.     A  bar  was  in  pnxvss  of  formation  a<'n>t*** 
the  channel,  outside  of  piers,  and  the  channel  of  20-f<H>t  deoth  was  alM)Ut  40  fec't^ 
wide.     Ik»tween  piers  the  condition  was  even  mon»  unfavoranle  to  navigation,  aii<^ 
ve«*t»ls  drawing  17  fivt  could  s«'jirc<'ly  tind  water  enough.     This  t*ondition  was  due  t^> 
the  fa*t  that  the  water  surfa<*e  of  the  lake  was  low,  anti  that  much  sand  had  S(»ttk»<i 
in  the  cbannd  aftt-r  In'in^  carric<l  tiinm^h  the  jpip  which  existtni  in  the  west  pier  «h 
a  n*sult  of  the  cnntnictor's  ojH'rations  at  al)out  that  time.     A  survey  of  the  chantu'lf 
ma<le  April  (>  and  7,  showt^l  a  (*nndition  in  channel  much  improv(Hl  on  the  whole*. 
The  diH»i»er  channel  is  supiM)se<l  to  Ih»  due  to  the  a4*tion  of  the  ictf  which  was  broujfht 
<lown  the  river  in  fn^shet,  and  s<*ounHl  out  the  dnmnel  ahead  of  it.     Man-h  3,  hH>4, 
a  c<»ntnict  was  entennl  into  with  James  H.  Donnelly  for  dredjjinK  throuph  tho  Iwir  at 
entrance  at  a  prio*  of  $0.32  \wt  cubic  yanl.     VVork  was  l)egun  .\pril  7,  and  was  cH>in- 
plettnl  May  13.     Nine  thousand  nine'hundriMl  and  fifty-six  cubic  yanls  of  material 
were  n*iiioVtHl  at  a  total  i*ost,  including  l>oard  of  inspeiiors,  of  $i-J,197.17. 

Nemovnl  of  rear  rungf  (oii^tr. — The  n^ar  ran^*  tower,  lieinK  lot«te<l  upon  the  site  of 
a  |>art  of  the  new  west  pier,  its  n^noval  was  mnn^wary.  The  work  <u  removal  waH 
undertaken  ]>y  the  Donnelly  ('ontmctin^JT  (\>m|«ny  on  daily  foni»  account.  The 
tower  wjis  niovisl  1 1 1  f(H*t  9  indues  south  oif  its  former  bs^ation,  maintaining  the  same 
ran^re  with  the  li)jrht-hou»H»  at  outer  end  of  west  pier.  The  work  was  done  in  Sep- 
UmiiIht,  mn,  and  theoMt  to  the  United  StaU^s  was  $175.20. 

The  quantity  and  value  of  lal>or  and  material  furnished  are  as  follows: 

nrRINO  FIW^AL  YEAR  ENDING  JFNE  »,  1904. 


Itcow. 


Timhtr  crib  and  ctmtrtir  pirn. 

Conrrpto  hlrv-kn cubic  yardfi. . 

Omrrvto  in  nmw do. . . . 

RniAll  ripnip  nlono toiw. . 

DrvdfrliiK cubic  yard*. . 

Removing  nx'k  hihI  h\\\\W do 

Hi*  vy  riprnn Ion*. . 

R<*movinK  Old  pier lineur  ftt»t. . 

Rrmftviufc  old  pll«'  revetment do 

Crib  Htructureii  (exclusive  ot  ntono  filling) 


Timbtr  rrib  ami  nmcrrlr  bmiktpatrr. 

Heavy  npmp  Ptono toiw. . 

Small  ripmp  utonc do 

Tiro  pirr  hraih. 

IIcavT  riprap  ntone toiui.. 

SnuUi  riprap  i»tonc do. . . . 


QuanUty. 


1,091.6 

2,414.6 

19,860.5 

66.020.0 

280.0 

1.141.0 

6iao 

412.0 


1.A40.0 
3.460.0 


250.0 
90.0 


Unit 
price. 


l.fiO 
1.90 


1.66 
1.83 


Value  at 

coutract 

price. 


110.916.00 

17.H6H.04 

2f>,749.47 

19. 146.  SO 

434.00 

1,HS2.65 

2.590.00 

2,472,00 

74,650.52 


2.»H.0O 
4.4<>H.OO 
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DURING  FISCAL  YEAR  ENDING  JUNE  30,  1903. 


Items. 


THmber  crib  breakwater. 

^ea,Yy  riprap  stone tons. . 

Small  riprap  stone do — 

Tiro  pier  lieads. 

Heavy  riprap  stone tons. . 

Small  riprap  stone do 

Cutting  oflf  end  of  west  pier 

Moving  rear  range  tower 


Total  value  of  work  done  to  June  30, 1904. 


Quantity^. 


528.0 
1,244.0 


357.5 
204.0 


Unit 
prlc*. 


$1.65 
1.35 


1.65 
1.33 


Valae  at 

contract 

price. 


f871.20 
1,679.40 


689.  S8 

271.32 

1.345.84 

175.20 


168,515.52 


Rejmir  of  west  breakwater. — On  May  30,  1903,  the  west  breakwater  waa  injured  by 
collision  of  the  steamer  George  Stepnenson,  owned  by  the  Pittsburg  Steamship  Com- 
pany. Recognizing  its  liability,  tne  company  caused  the  breakwater  to  be  repaired 
m  August,  1&3,  without  expense  to  the  United  States. 

Wrecks. — The  steam  car  ferry,  Shenanoo  No,  1,  operated  by  the  MarQuett€%Rid  Bes- 
semer Dock  and  Navigation  Comitanv  between  Conneaut  and  Canaoian  porta,  was 
burned  to  the  water's  edge  while  icebound  off  Conneaut  Harbor  on  the  morning  of 
March  11,  1904.  The  next  day  the  vessel  sank  to  bottom  in  about  25  feet  of  water. 
The  vessel  lies  about  1,000  feet  outside  the  piers,  just  westward  of  the  channel  of 
navigation,  and  a  spar  buoy  marks  the  easterly  limit  of  the  wreck.  The  wreck  was 
abandoned  in  turn  by  the  owners  and  the  underwriters,  and  the  responsibility  for  its 
removal  fell  upon  the  United  States.  The  matter  was  duly  advertised  by  you,  and 
among  others  a  bid  for  its  removal  was  received  from  George  W.  Pfohl,  who  pro- 
posed to  remove  the  wreck  without  expense  to  the  United  States.  The  contract  was 
awarded  to  Mr.  Pfohl  under  date  of  May  26,  1904,  and  he  is  at  present  engaged  in 
removing  the  obstruction. 

The  work  at  Conneaut  Harbor  is  under  the  local  supervision  of  Mr.  Wilson  T. 
Howe,  junior  engineer. 

Very  respectfully,  Howard  E.  Smith, 

Assidani  Engineer, 

Maj.  Dan  C.  Kingman, 

Corps  of  Engineers. 


P  P  II. 


REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDAN- 

GERING  NAVIGATION. 

Tow  harge  L,  L.  Lamb. — On  the  ni^ht  of  Auf^ust  16,  1902,  the  tow 
barge  Z.  Z.  Lamh  foundered  and  sanK  about  a  mile  northwest  of  the 
Fairport  Harbor  liffht.  This  vessel  was  originally  a  schooner  of  253 
tons  gross  and  was  built  in  1869.  It  had  been  remodeled  into  a  tow 
barge.  At  the  time  it  was  wrecked  it  was  loaded  with  410  tons  of 
large  riprap  stone  intended  for  use  in  improving  the  harbor  at  Ashta- 
bula, Ohio.  About  one-fourth  of  this  load  was  m  the  hold  of  the  ves- 
sel and  the  remainder  on  deck.  It  sunk  in  attempting  to  make  the 
harbor  of  Fairport  for  refuge  in  time  of  a  very  severe  storm. 

An  allotment  of  $1,500  was  made  for  the  removal  of  this  wreck,  but 
advertisements  failed  to  produce  any  proposals.  The  wreck  was 
marked  with  a  buoy,  which  was  repeatedly  carried  away.    Examina- 
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tions  showed  that  it  was  mpidty  breaking  up.  In  the  spring  of  1904 
tho  r.  S.  dredge  Maunue^  which  was  employed  in  improving  the  har- 
\\ov  at  Fairport,  was  sent  to  the  wreck  ancl  worked  over  it,  pushing 
about  and  scattering  the  stone  which  formed  the  deck  load.  The  ves- 
sel seomod  to  have  l)een  almost  entirely  broken  up.  The  work  of  the 
dredg(»  was  such  as  to  leave  a  clear  depth  of  not  less  than  23  feet  of 
water  over  the  entire  wreck,  and  it  is  now  no  lonj^er  an  obstruction. 

The  exact  cost  of  this  work  had  not  been  determined  and  paid  at  the 
end  of  the  tiscal  ye^ir,  but  the  allotment  that  was  made  will  be  more 
than  sufficient  to  cover  it. 

St  tamer  LtH'hpoml. — The  steamer  LockioiKxl^  a  vessel  of  2,323  tons 
burden,  was  lost  in  L4ike  Erie  in  October,  11K)2.  The  location  of  the 
wi'eck  was  unknown  for  some  time.  Report  was  finally  made  that  it  had 
l>een  seen,  and  an  allotment  of  $500  was  made  for  its  examination.  The 
United  States  Survey  boat  was  sent  to  find  it,  and  it  was  located  at  a 

int  north-northwest  13i  miles  from  Fairport  light,  and  northeast 
)y  north  three-eighths  north,  34J  miles  from  the  Cleveland  breakwater 
lififht.  It  lies  in  a  depth  of  75  feet  of  water.  Nothing  showed  except  a 
piece  of  floating  rigging  apparently  attached  to  the  null.  There  was 
55  feet  of  water  over  the  wreck,  but  a  broken  mast  came  within  7  feet 
of  th(^  water  surface.  A  buoy  was  prepared  and  sunk  at  the  wi^eck. 
The  wreck  was  visited  again  on  the  12th  of  October,  1903.  The  buoy 
was  found  still  in  position,  but  the  wreckage  was  gone,  and  l)y  care- 
fully sweeping  over  the  hull  it  was  determined  that  the  broken  mast 
was  gone  also.  The  wreck  appeared  to  be  broken  and  the  bottom  was 
covered  with  some  kind  of  small  grain.  Depths  over  the  wreck  were 
from  47  to  60  feet.  It  is  therefore  no  longer  an  obstruction  to 
navigation. 

The  total  amount  expended  in  connection  with  this  work  was  $353. 37, 
and  the  balanceof  the  allotment  has  been  returned  to  the  Treasury. 

Steamer  Chas.  If,  Dar/^. — On  June  13,  1903,  the  steamer  C/ia^.  IL 
Ihn'iH^  loaded  with  550  tons  of  limestone,  en  route  from  Kelleys 
Island  to  Cleveland,  Ohio,  founden»d  and  sank  in  38  feet  of  water 
alH)ut  3,5(M>  ft»et  northwest  of  the  light  on  the  end  of  the  west  break- 
water at  the  main  entrance  to  the  liarbor  of  Cleveland.  A  severe 
northwest  gale  was  blowing  at  the  time  and  the  vessel  in  turning  to 
enter  the  harbor  got  into  the  trough  of  the  sea.  her  cargo  shifted,  and 
she  sank  in  a  few  minutes.  The  master  of  ttie  vessel  was  drowned, 
but  the  nmiainder  of  the  crew  were  saved.  A  search  was  made  as  soon 
as  i)ossible  for  the  wreck,  which  was  located,  and  a  buoy  was  at  once 
placed  to  mark  it  As  soon  as  practicable  the  wreck  was  examined  by 
a  diver  and  it  was  found  that  there  was  a  full  depth  of  not  less  than  32 
feet  of  water  everywhere  over  it.  It  was  not,  therefore,  an  obstruc- 
tion to  navigation. 

The  cost  of  pre()aring  and  placing  the  buoy  was  $25,  and  an  allot- 
ment was  made  August  5,  1903,  to  cover  this  expense. 

llrrcXW  crib  near  Fairport^  Ohio. — A  piece  of  wreckajBfc,  appar- 
ently a  portion  of  an  old  timl)er  crib,  was  reported  as  floating  in  the 
lake  off  Fairiwrt  Harbor.  Accordingly  a  tug  was  hired  and  sent  out 
to  find  it  ana  bring  it  ashore.  This  was  done  on  the  29th  of  Julv, 
19(Ki.  The  wreck^e  was  found  to  consist  of  what  appeared  to  be  the 
side  wall  of  a  timl^r  crib  built  of  12  by  12  sticks.  It  was  about  12 
feet  wide  and  25  feet  lonj^if,  and  was  capable  of  severely  injuring  any 
vessel  that  might  strike  it. 
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The  cost  of  finding  and  destroying  this  piece  of  wreckage  was  $25, 
and  an  allotment  to  cover  it  was  made  August  7, 1903. 

Steanur  Qxieenofthe  Went, — On  the  morning  of  August  20,  1903, 
the  steamer  Queen  of  the  ^Yest^  of  Cleveland,  Ohio,  sank  in  Lake  Erie 
in  12  fathoms  of  water  about  9  miles  north-northeast  of  Faiiport  light. 
The  vessel  was  of  876  gross  tonnage,  and  was  said  to  have  been  bound 
for  the  port  of  Erie,  Pa.,  with  a  cargo  of  iron  ore.  The  master  and 
crew  of  the  vessel  came  ashore  in  their  small  boats.  The  wreck  was 
visited  and  examined  by  the  U.  S.  tug  Qiiest.  It  was  found  to  be  in 
about  72  feet  of  water.  The  foremast  and  the  upper  works  had  floated 
out  of  the  vessel,  but  the  mainmast  was  still  standing,  and  formed  a 
dangerous  obstruction  to  navigation.  The  wreck  was  marked  tempo- 
rarily by  a  spar  buoy.  The  owners  were  communicated  with  and 
stated  that  they  had  abandoned  the  wreck.  Accordingly,  on  the  24th 
of  Augiist,  the  tug  Quest  was  again  sent  to  the  wreck  and  removed 
the  mainmast  and  all  other  wreckage  which  would  interfere  with 
navigation. 

The  cost  of  all  the  work  done  in  connection  with  this  wreck  was 
$98.07,  and  an  allotment  was  made  on  August  28  of  this  sum  to  cover  it. 

Schomiei'  General  Franz  Slgel. — ^This  vessel  was  wrecked  about  the 
18th  of  July,  1903,  and  is  now  lying  in  Lake  Erie  near  Stony  Point. 
The  vessel  was  listed  as  follows: 

*' Schooner  General  Franz  Sigel^  three  masts;  gross  tonnage,  316; 
length,  136.8  feet;  breadth,  25.8  feet;  depth,  11.5  feet;  built  in  1862, 
Black  River,  Ohio." 

The  owner,  who  was  also  the  master,  reported  that  he  would  make 
no  attempt  to  save  anything  but  the  canvas.  The  wreck  was  visited 
on  the  United  States  Survey  boat,  and  its  exact  location  fixed  b}^  ranges 
and  angles.  An  allotment  of  $2,500  was  made  October  6,  1903,  for  its 
removal. 

It  was  proposed  to  remove  this  wreck  by  the  use  of  the  United  States 
dredging  plant,  but  the  lateness  of  the  season  rendered  it  impractica- 
ble to  do  it  before  winter.  The  wreck  was  visited  in  the  spring  of  1904 
and  found  without  difficulty  from  the  ranges,  but  the  masts  had  been 
carried  away.  The  work  of  removal  will  be  carried  out  during  the 
month  of  July,  1904.  The  amount  expended  in  visiting  and  examining 
the  wreck  was  5N:6. 

Yacht  Fdl^.— On  the  23d  day  of  March,  1904,  the  yacht  Idler  sank 
off  the  entrance  to  Fairport  Harbor,  Ohio,  about  300  feet  beyond  the 
end  of  the  jetties.  It  was  left  in  a  position  to  interfere  with  and 
endanger  navigation.  The  j^acht  was  97  feet  long,  23  feet  beam, 
and  9.7  feet  deep.  It  was  carried  out  of  the  harbor  by  freshet*?  and 
ice  about  the  middle  of  the  winter,  but  it  did  not  actuallv  sink  until  the 
date  above  given.  The  reputed  owner  was  comnmnicated  with  to 
learn  his  intention  concerning  the  wreck.  He  replied  that  he  had  sold 
it,  and  gave  the  address  of  the  purchaser.     After  much  difficulty  the 

Surchaser  was  found,  and  he  finally  admitted  that  he  had  also  aban- 
^  oned  the  wreck.  Tne  U.  S.  dredge  Maumee  was  employed  to  remove 
it.  It  was  stated  that  the  yacht  had  been  heavily  ballasted  with  pig 
iron  and  it  was  hoped  that  enough  of  this  would  be  saved  to  def  ray^  the 
cost  of  its  removal,  but  in  point  of  fact  no  pig  iron  was  obtained.  The 
wreck  was  entirely  broken  up  and  taken  away.     If  there  was  any  iron 


APPENDIX    P  P REPORT   OF   MAJOR   KINGMAN.  3209 

in  the  hold  it  nettled  down  so  deep  in  the  nand  that  the  dredge  could 
not  reach  it. 

The  actual  cost  of  reniovin*^  this  wreck  was  5^375,  and  an  allotment 
has  Iwen  a^skiHl  for  to  cover  the  exixinse. 

Car  ferry  Shimingo  Xo,  1, — On  the  2^)th  day  of  March,  lliM,  the 
steam  car  Uwry. Shrnan^jo  Xo.  7,  ojk? rated  by  the  Maniuettc  and  Bes- 
semer Dock  and  Navi<]fation  Compjiny,  wjis  Hestroved  by  lire  while  it 
was  held  bound  in  the  ice  outside  the  harlK)r  of  Oonneaut,  Ohio.  It 
bui*ned  to  the  water's  e<lge,  and  after  floating  alH)ut  twenty-four  hours 
it  sank  to  the  l)ottom.  It  contained  26  empty  steel  gondola  cars. 
The  wn^ck  lay  in  aF>out  24  f(»et  of  water  at  the  stern  and  18  feet  at  the 
bow.  It  wius  nearly  on  a  straight  line  drawn  from  the  outer  end  of 
the  untinished  west  breakwater  to  the  outer  end  of  the  west  jetty. 
Some  fK)rtions  of  the  wriH'k  showed  al)ove  the  waU»r.  The  owners 
were  communicated  with  and  finally  declared  their  intention  of  aban- 
doning the  wreck. 

The  estimated  cost  of  its  removal  was  $2,500,  and  an  allotment  was 
made  April  21,  11H)4,  to  cover  this  exjXMise. 

Proposals  were  invited  by  advertising  for  thirty  days,  and  the  lowest 
bid  received  was  that  of  George  W.  Pfohl,  of  HutTalo,  N.  Y.,  who 
undertook  to  remove  the  wreck  for  the  salvage  without  cost  to  th(* 
United  States.  The  work  of  removal  is  now  in  progress.  The  amount 
ex|M*nded  from  the  allotment  for  advertising,  etc.,  was  §15.  U>.  It  has 
not  been  considered  nc^cessarv  to  keep  an  ins|)ector  on  the  work,  as  it 
is  under  the  gi*nenil  observation  of  the  ins|M»ctors  employed  in  improv- 
ing the  harbor  of  C'onneaut.  It  will  Ik^  necessary  to  examine  the  site 
after  the  wreck  is  removed. 


P  P  la. 

PKELIMIXAKY  EXAMINATION  AND  SURVEY  OF  HURON  HARBOR, 

OHIO. 

[I*riiited  in  Houin'  Ikm\  Nt».  \n,  Fifty-vighth  Conffreni,  necond  neflilon.] 

War  Department, 
Ofrce  of  the  Chief  of  Knoineers, 

Washifujton^  December  i,  1903, 

Sir:  Under  the  provisions  of  the  river  and  harlK)r  act  approved  Juno 
13,  ltM)2,  a  i)reliminarv  examination  and  survey  have  l)een  made  of 
Huron  HarlK)r,  Ohio,  ^'  with  a  view  to  securing  a  channel  with  a  dei)th 
of  20  feet,"  and  I  have  now  the  honor  to  submit  herewith  for  tnins- 
mission  to  Congress  reports  on  the  subject,  dated  February  12, 
11H>:{,  and  August  1,  11K)3,  respectively,  by  the  local  enjjfineer,  Maj. 
I>in  C.  Kingman,  C\)r|>s  of  Engineers,  together  with  indorsements 
thereon  by  uie  division  engineer,  Col.  O.  H.  Ernst,  Corps  of  Engi- 
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neers,  and  the  Board  of  Engineers  for  Rivers  and  Harbors,  to  which 
the  papers  were  referred  for  consideration  as  provided  for  in  secdoni) 
3  and  14  of  said  act. 

Huron  Harbor  has  been  under  improvement  by  the  United  States 
with  a  view  to  securing  a  navigable  depth  of  16  feet,  and  the  plan  of 
further  improvement  recommended  by  the  district  officer  provides 
for  the  repair  and  extension  of  the  present  west  jetty,  the  construction 
of  a  new  east  jetty,  and  dredging  in  the  channel  to  secure  a  navigable 
depth  of  20  feet,  all  at  an  estimated  first  cost  of  $315,500,  and  an 
annual  expenditure  of  $2,500  for  maintenance.  In  the  opinion  of  the 
Board  the  commerce  involved  is  of  such  extent  and  character  as  to 
render  the  locality  worthy  of  further  improvement  as  recommended 
by  the  district  officer.  In  this  opinion  I  concur. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GlLLESPTE, 

Brig.  Oen.^  Chief  of  Engineers^  U.  8.  Army. 
Hon.  Elthu  Root, 

Secretary  of  War. 


preliminary  examination  op  huron  harbor,  ohio. 

Engineer  Office,  United  States  Armt, 

Cleveland^  Ohio^  Fehrxiary  12^  190S. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  June  23, 1902, 1  have  personally  visited  the  harbor  of  Huron, 
Ohio,  and  have  examined  it  with  a  view  to  securing  a  channel  with  a 
depth  of  20  feet,  and  I  have  the  honor  to  submit  the  following 
report: 

Huron  Harbor,  Ohio,  is  situated  within  the  mouth  of  the  Huron 
River.  In  its  natural  condition  the  mouth  of  the  river  was  practically 
closed  by  a  sand  bar. 

The  first  project  for  its  improvement  was  adopted  in  1826,  and  this 
provided  for  the  constixiction  of  two  parallel  jetties  140  feet  apart 
extending  outward  from  the  river  banks.  The  jetties  were  lengthencxl 
from  time  to  time  and  were  repaired  as  required,  and  the  channel  was 
finally  deepened  by  dredging.  In  1890  the  project  was  modified  to 
provide  for  the  extension  of  the  jetties  out  to  a  depth  of  16  feet  of 
water  in  the  lake  and  for  obtaining  a  like  depth  between  the  jetties  by 
dredging. 

The  first  appropriation  was  made  in  1826,  and  the  total  amount 
appropriated  up  to  the  present  time  is  $237,723.71.  The  last  appropri- 
ation was  $40,000,  and  this  amount  has  not  all  been  expended. 

This  harbor  forms  the  lake  terminus  of  the  Wheeling  and  Lake  Erie 
Railway,  which  is  owned  or  controlled  by  the  Wabash  Railway  Com- 
pany. The  company  has  provided  an  ore  dock  and  coal  dock,  and 
has  expended  a  considerable  sum  of  money  in  deepening  and  main- 
taining the  channel  between  the  jetties  and  outward  into  the  lake. 
The  last  work  done  by  the  company  was  in  the  spring  of  1902.  The 
work  thus  done  has  sufficed  to  secure  a  narrow  channel  not  less  than 
20  feet  in  depth.  Periodical  dredging  is  necessary  to  maintain  it.  The 
company  has  recently  increased  its  wharf  room  and  improved  its 
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apparatus  for  loading  and  unloading  cargoes,  and  an  increase  of  busi- 
ness at  the  harbor  is  looked  for. 

The  principal  commodity  received  is  iron  ore,  and  coal  is  the  princi- 
pal shipment  The  total  amount  received  and  shipped  in  the  calendar 
year  1902  was  791,269  tons,  which  exceeds  the  busmess  of  the  previous 
year  by  more  than  100^000  tons. 

Last  year  the  Unitea  States  removed  a  length  of  about  240  feet  of 
the  west  jetty  and  replaced  it  by  a  new  structui*e,  and  the  present 
appropriation  is  being  applied  to  the  renewal  of  about  500  feet  more 
oi  the  same  jetty.  Tne  east  jetty,  with  the  exception  of  a  short  sec- 
tion at  the  outer  end,  is  in  a  ruinous  condition.  The  channel  is  too 
narrow  for  vessels  to  enter  safely. 

In  my  ludgment  the  harbor  is  well  worthy  of  improvement  so  as  to 
secure  a  depth  of  not  less  than  20  feet,  and  at  the  same  time  it  should 
be  given  a  wider  entrance  by  completely  removing  the  east  jetty  and 
building  a  new  one  not  less  than  150  feet  farther  away  from  the  west 

jettv. 

T^he  last  complete  survey  of  this  harbor  was  made  about  nine  years 
ago  and  the  map  is  published  in  the  Report  of  the  Chief  of  Engineers 
for  1894,  opposite  page  2402.  Since  then  soundings  have  been  made 
from  time  to  time,  out  they  generally  have  been  limited  to  the  channel 
or  it«  inunediate  vicinity. 

In  my  opinion  a  survey  is  necessary  to  determine  the  present  con- 
ditions, and  this  survey  should  include  a  complete  set  of  soundings  for 
at  least  2,000  feet  on  each  side  of  the  harbor  entrance,  and  the  sound- 
ings Hhould  be  carried  up  the  river  for  not  less  than  a  mile,  and  such 
of  the  bank  topography  as  is  necessary  should  be  obtained.  Borings 
should  also  be  made  to  develop  the  character  of  the  foundation  for  the 
new  east  jetty  and  also  to  determine  the  character  of  material  that 
will  have  to  be  removed  by  dredging.  I  estimate  that  it  will  cost  the 
sum  of  ^00  to  make  this  survey  and  prepare  the  map.  I  would, 
therefore,  recommend  that  this  amount  be  allotted  for  the  purpose. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Eikoman, 
Major^  CorpB  of  Eiigineefn. 
Brig.  Gen.  G.  U  (tuxEsriB, 

Chit f  of  Kntjlneers^  U.  8.  A. 
(Through  the  Division  Engineer.) 

[Pint  indonemeni,] 

Office  Division  Engineer,  Nobthwest  Division, 

Chicago,  lU.,  Fiyruary  IS,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers  recommended  for 
approvaL 

O.  H.  Ernst, 
LietU,  Col.^  Corps  of  Engineers^ 
Division  Engineer^  Northwest  Division* 

[Beoond  indofsement.] 

Office  Cuief  of  Engineers,  U.  S.  Army, 

Fimiainf  IS,  1003. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  ITar- 
bon  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Coq)s  of 
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Engineers,  series  of  1902,  for  consideration  and  recommendation,  as 

required  by  section  3  of  the  act  of  June  13, 1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  M AOKEKZIS, 

ColoneL^  C<yrp%  of  Engvneen. 

[Third  indorsement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washiixgton^  D,  CI,  March  10^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harl)ors  has  considered  the 
within  report  of  the  district  officer  and  the  indorsement  of  the  divisioD 
engineer. 

In  the  opinion  of  the  Board  the  commerce  involved  is  of  such  extent 
and  character  as  to  render  Huron  Harbor,  Ohio,  worthy  of  improve- 
ment by  the  United  States  to  the  extent  contemplated  in  the  act  of 
June  13,  1902,  and  as  recommended  by  the  district  officer  and  division 


engmeer. 


The  Board  therefore  recommends  that  there  be  made  an  allotment 
of  $500  for  a  survey  and  estimate  of  cost. 
For  the  Board: 

H.  F.  Hodges, 
Majoi\  Corps  of  Engineers^ 

Seuioi*  Member  Preitent. 

[Fourth  indorsement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

March  i^  1903. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Huron   Harbor, 
Ohio,  authorized  by  the  river  and  harbor  act  approved  June  18,  1902. 
Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  the  preceding  indorsement,  I  recommend  that  a  survey 
of  the  locality  as  proposed  be  authorized. 

A.  Mackenzie, 
Actmg  Chief  of  Engineers* 

[Fifth  indorsement.] 

War  DEPARTBfENT, 

March  17,  190S. 

Approved  as  recommended  by  the  Acting  Chief  of  Engineers. 

Wm.  Cary  Sanger, 
Assistant  Secretary  of  War. 

[Sixth  indorsementj 

Office  Chief  of  Engineers,  U.  S.  Army, 

Septeinler  5,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  report  of  survey  as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major^  Corps  of  Engineen. 
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[Berenth  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washtngtan,  D.  ft,  September  11^  1903. 

Rospootfully  returned  to  the  Chief  of  Engineers,  United  Statos 
Army. 

The  accompanying  report  of  the  district  officer  contains  a  project 
for  the  improvement  of  Huron  Harbor  at  a  cost  of  $312,000. 

The  proposed  channel,  especially  that  part  of  it  whicn  lies  beyond 
the  enos  of  the  proposed  piers,  will  not  be  self -maintaining.  As  this 
Board  is  req«irM  by  section  3  of  the  river  and  harbor  act  of  June  13, 
1902,  to  consider  cost  of  maintenance,  as  well  as  cost  of  construction, 
it  is  requested  that  the  district  officer  be  called  on  for  an  estimate  of 
the  cost  of  maintaining  the  proposed  channel. 

The  Board  doubts  the  ad\'isability  of  using  a  sand  core  in  the  east 
jettv.  Incidentally,  the  practicability  of  constructing  a  sand  core 
witn  h1o|)os  as  steep  as  those  shown  on  the  small  tracing  a(*companying 
the  district  officer  s  report  is  open  to  question.  It  is  reouested  that 
the  district  officer  be  a8ked  to  prepare  an  estimate  of  the  cost  of  a 
jettv  composed  entirely  of  rock. 

for  the  Board: 

Chas.  J.  Allen, 
Lieut,  CW.,  Citrm  of  JUjigineera^ 

Senior  Member  of  the  Board. 

[Eighth  indonement] 

OrnoB  Chief  of  Engineers,  U.  S.  Army, 

September  17.  1903. 

Respectfully  returned  to  Major  Kingman  with  request  that  he  pre- 

I^aro  and  submit  the  additional  report  and  estimates  desired  by  the 
\ox\vA  of  Engineers  for  Rivers  and  Harbors. 
To  bo  returned  through  the  division  engineer. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hoix^ES, 
Major^  Corps  of  Emjineers. 

[Ninth  indoncmont.] 

U.  S.  Engineer  Office, 
Cleveland^  Ohio^  September  2J^  1903. 

Respectfully  returned  to  the  Chief  of  Engineei's,  with  the  following 
additional  information  called  for: 

To  const  met  the  proposed  jetty  entirely  of  stone  would  simnlv 
involve  sul)stituting  stone  for  the  2,5(H>  cubic  vards  of  sand.  Tins 
would  require  3,700  tons  of  small  stone,  or  the  ordinary  run  of  a  quarry, 
which  would  cost  in  place  $1.20  a  ton;  in  all,l|4,4S0.  Deducting  from 
this  the  jH,0<h>  which  was  the  estimated  cost  of  the  sand  in  place,  and 
the  ivnminder  would  l>e  )fi^,500  in  round  numbers,  which  will  be  the 
increased  cost  of  the  project. 

In  regard  to  the  cost  of  maintenance,  I  am  of  the  opinion  that  there 
would  be  necessary  an  average  annual  drtnlging  to  the  amount  of 
10,0(M)  cubic  yards  of  sand  or  comparatively  light  material.  Under 
the  present  arrangement  I  do  not  think  that  it  would  be  safe  to  esti- 
mate this  at  less  wan  25  cents  a  yard,  or  (2,500  per  annum  for  main- 
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tenance.  The  use  of  the  hydraulic  dredge,  the  oonstruction  of  which 
was  authorized  by  the  last  river  and  harbor  act  and  which  I  under- 
stand is  now  being  built,  will  probably  materially  reduce  this  cost  of 
maintenance,  but  I  do  not  think  it  prudent  to  base  an  estimate  upon 
the  use  of  this  dredge  at  this  time. 

I  fully  agree  with  the  conclusion  of  the  Board  that  the  sand  core 
would  not  stand  at  as  steep  a  slope  as  was  shown  on  the  harbor  side 
unless  great  care  was  taken  in  placing  it  and  holding  it  with  the 
stone.  The  particular  form  of  cross  section  was  more  for  the  purpose 
of  estimating  the  quantity.  If  sand  was  used,  two  parallel  ndges  of 
stone  should  tirst  be  constructed  and  the  sand  in  the  required  quantity 
deposited  between  them.  It  would,  no  doubt,  be  flatter  than  indicated 
on  the  drawing. 

Dan  C.  EjNGBfAN. 
M(yor^  Corps  of  Engvneen. 

(Through  the  Division  Engineer.) 

[Tenth  indoraemenl] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  lU,^  September  28^  190S. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
The  use  of  a  sand  core  to  the  small  extent  recommended  by  the  dis- 
trict officer  seems  to  me  an  experiment  sufficiently  promising  to  justify 
its  trial.     If  unsuccessful  the  loss  will  not  be  great,  while  if  successful 
the  saving  will  be  considerable. 

O.  H.  Ernst, 
^  CcHond^  Corps  of  Engineers^ 
Division  Engineer^  Northnvest  Dinnsian. 

(EleTenth  indonement] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  October  i,  190S. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors,  inviting  attention  to  the  eighth,  ninth,  and  tenth  indorse- 
ments hereon. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major  ^  Corps  of  Engineers. 

[Twelfth  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  6%  Octd)er  13^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  extent  of  the  present  commerce  of  Huron  Harbor  and  the 
prospect  that  an  increase  of  depth  in  the  entrance  will  be  followed  by 
corresponding  commercial  benefiti^  are  set  forth  in  the  accompanying 
papers  and  indicate  that  it  is  advisable  for  the  United  States  to  under- 
take the  improvement  of  this  harbor.  The  plan  proposed  bv  the 
district  officer  and  approved  by  the  division  engineer  conunonds  itself 
to  the  Board. 

The  Board  is  of  opinion  that  it  is  desirable  for  the  United  States 
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to  undertake  the  improvement  of  the  entrance  to  Huron  Harbor,  Ohio, 
in  accordance  with  tne  plan  proposed  b}"^  the  district  officer,  at  a  first 
cost  of  $315,500  and  an  annual  expenditure  of  $2,500  for  maintenance. 
For  the  Board; 

Chas.  J.  Allen, 
Lieut.  Col.^  Corps  of  Eiiqineers^ 

Senior  Member  ojthe  Board. 


survey  of  huron  harbor,  ohio. 

Engineer  Office,  United  States  Ar^it, 

Glevdandy  Ohio^  August  i,  190S, 

General:  The  river  and  harbor  act  approved  June  13, 1902,  required 
a  survey  to  be  made  of  Huron  Harbor,  Ohio,  with  a  view  to  securing 
a  channel  with  a  depth  of  20  feet.  In  obedience  to  instructions  of  the 
Chief  of  Engineers,  1  have  caused  a  survey  of  this  harbor  to  be  made, 
and  1  have  the  honor  to  submit  the  following  report  concerning  it: 

The  harbor  of  Huron,  Ohio,  is  situated  at  the  mouth  of  the  Huron 
River  where  it  enters  Lake  £rie,  at  a  point  about  10  miles  eastward 
from  the  city  of  Sandusky.  The  first  work  of  improvement  at  this 
harbor  was  done  in  1827  under  an  appropriation  of  $5,000,  made  by 
Congress  in  the  previous  year.  At  tliis  time  the  river  afforded  an 
abundant  depth  of  water  for  all  of  the  vessels  then  in  use  for  a  dis- 
tance of  6  miles  upward  from  its  mouth.  The  mouth  of  the  river, 
however,  was  obstructed  by  a  sand  bar,  which  was  sometimes  bare  at 
low  water. 

The  plan  of  improvement  provided  for  the  construction  of  two  jetties 
extending  outward  into  the  lake  for  the  purpose  of  concentrating  the 
current  of  the  river  and  washing  awav  the  bar.  The  jetties  were  well 
planned  foi  the  puri>ose  in  view.  Phey  were  built  parallel  to  each 
other  and  a))out  140  feet  apart,  a  distance  somewhat  less  than  the 
avenige  width  of  the  river.  The  effect  of  these  works  was  to  cause 
the  current  to  wash  away  the  sand  and  even  to  erode  the  clay  under- 
Iving  it.  Six  years  after  the  work  was  begun  a  depth  of  10  feet  or  12 
^et  was  reported  across  the  bar.  This  seemed  to  be  about  the  limit 
of  improvement  which  could  be  secured  by  these  works  by  the  natural 
force  of  the  current  alone. 

In  1845  dredging  was  resorted  to  to  secure  a  greater  depth  to  meet 
the  increasing  demands  of  commerce.  In  1890  the  project  was 
enlarged  to  provide  for  extending  the  jetties  to  a  depth  of  16  feet  of 
water  in  the  lake  and  to  secure  a  corresponding  depth  between  them 
by  drcilging.  The  outer  ends  of  the  jetties  are  still  several  hundred 
feet  short  of  the  proposed  line  of  extension. 

The  total  amount  expended  for  all  purposes  of  construction  and  main- 
tenance at  this  harbor  from  1826  to  June  30,  1903,  is  $222,227.18,  and 
there  was  at  that  time  a  balance  unexpended  of  about  $15,500. 

The  Wheeling  and  Lake  Erie  Railway  Company  has  erected  an  exten- 
sive iron-ore  and  coal  dock  at  Huron  Harbor,  and  under  authority  of 
the  Secretary  of  War  has  dredged  the  channel  between  the  jetties  and 
outward  into  the  lake  to  a  depth  of  20  feet  The  last  work  of  dredging 
done  by  this  company  was  in  the  spring  of  1902.  The  depth  maintains 
itself  fairly  well,  but  the  channel  is  very  narrow. 

The  receipts  and  shipments  at  this  harbor  for  the  calendar  year  1902 
amounted  to  nearlv  800,000  tons.  The  business  is  increasing,  and  there 
is  no  doubt  that  t£e  harbor  is  worthy  of  improvement    what  it  needs 


3216      REPORT   OF  THE   OmBF   OF  ENGINEERS,  U.  B.   ABMT. 

IS  a  wider  and  better  entrance  to  the  jettied  channel  and  that  the  Gov- 
ernment should  assume  the  burden  of  securing  and  maintaining  a  navi- 
gable depth  of  20  feet. 

Since  the  jetties  are  onl}'  140  feet  apart,  a  width  entirely  insufficient 
to  permit  huge  vessels  to  enter  the  channel  with  safety,  a  ijreator 
width  can  only  be  secured  })y  abandoning  one  of  them  ana  rebuilding 
it  farther  away  from  the  axis  of  the  chunnel.     The  west  jetty  is  in  the 
best  condition  of  the  two.     There  is  a  length  of  340  feet  at  its  outer 
end  which  was  built  between  the  years  of  1891  and  1896,  the  sub- 
structure of  which   is  in    good  condition  and  is  capable  of    being 
repaired  and  used.     There  is  also  a  length  of  610  feet  of  new  jetty 
work  now  under  construction  which  is  composed  of  timber  cribs  with 
a  continuous  timber  superstructure.     It  is  lirst-cla^s  work  of  its  kind, 
and  is  so  built  that  when  the  superstructure  decays  it  can  be  easily 
rebuilt  of  concrete.     There  is  also  about  600  feet  at  the  shoreward  end 
of  the  jetty  which  is  in  a  ruinous  condition,  and  which  is  compo.^ed  of 
small  cribs  sunk  upon  the  natuial  bottom  which  would  not  admit  of 
repair,  but  which  must  be  entirely  removed  auJ  rebuilt     The  west 
jettv  therefore  consists  of  about  950  feet  of  work  which  can  be  util- 
ized, and  about  600  feet  which  must  be  abandoned.     The  east  jetty, 
owing  to  the  shape  of  the  shore  line,  is  shorter  than  the  west  one. 
There  is  a  length  at  the  outer  end  of  about  150  feet  which  is  fairly 
good  and  is  similar  to  the  outer  end  of  the  west  jetty,  and  there  is  in 
addition  about  730  feet  which  is  entinily  worthless.     It  would  seem 
best,  therefore,  in  order  to  secure  the  desired  width  of  channel  to 
abandon  the  east  jetty  and  rebuild  it  farther  to  the  eastward. 

The  west  jetty  should  lirst  be  extended  about  240  feet,  and  a  pier- 
head 50  feet  square  consisting  of  a  timber  crib  with  a  concrete  super- 
structure should  be  provided  at  its  outer  extremity,  this  structure 
being  specially  designed  to  support  a  lighthouse,  fog  whistle,  etc. 
The  opening  between  the  jetti(»s  should  be  not  less  than  300  feet^  and 
the  east  jetty  should  terminate  at  its  outer  extremity  in  a  pierhead 
similar  to  that  proposed  for  the  west  jetty. 

Now,  this  new  east  jetty  might  be  built  parallel  to  the  west  one  and 
similar  to  it  in  construction,  but  inasnmch  as  the  jetties  are  no  longer 
active  works  in  securing  and  maintaining  the  channel,  but  have  ror 
their  object  simply  to  protect  a  channel  secured  by  dredging,  there  is 
no  reason  why -tney  should  be  built  imrallel  to  each  other  or  why  they 
should  be  placed  at  the  edge  of  the  channel.  They  may  have  any 
position  with  respect  to  the  channel  which  will  protect  it  from  the 
wash  due  to  the  lake  waves. 

Owing  to  the  constantly  increasing  difficulty  of  obtaining  timber 
suitable  for  the  construction  of  cribs  and  to  the  corresponding  increase 
in  the  cost  of  works  of  this  character,  it  seems  to  me  to  be  extremely 
desira})le  to  resort  to  some  other  form  of  construction  whenever  it  is 
pmcticable  to  do  so;  and  there  seems  to  me  in  this  case  no  reason  why 
a  new  east  jetty  should  not  be  constructed  of  a  rubblestone  mound 
placed  so  far  away  from  the  channel  that  there  will  be  no  danger  of 
its  being  undermined  by  the  dredging.  In  this  way  it  can  be  built 
upon  the  natural  bottom  of  the  lake  and  the  desiretl  result  obttiined 
with  the  minimum  amount  of  material. 

There  is  submitted  herewith  a  proposed  form  of  cross  section  fop 
the  east  jetty.  In  deep  water  it  has  a  core  of  sand  covered  with  a 
comparatively  thin  layer  of  small  stone.  Upon  this  it  is  built  up,  of 
large  blocks  of  stone  deposited  in  such  a  way  as  to  secure  the  general 
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form  of  section  desired  without  any  particular  -effort  to  secure  a 
smooth  and  even  surface  by  laying  the  stone  in  the  form  of  a  pave- 
ment. If  large  blocks  of  stone  are  used,  that  is  to  say,  stones  weigh- 
ing from  6  to  10  tons  each,  which  can  be  easily  and  cheaply  obtained, 
I  think  there  will  be  no  danger  of  their  being  disturbed  in  position  by 
any  of  the  forces  to  which  tney  will  be  exposed. 

If,  however,  anv  portion  of  the  work  is  moved,  either  by  settlement 
or  by  the  force  of  tne  waves,  it  is  easy  to  restore  it  by  the  addition  of 
more  stone  without  the  trouble  and  expense  of  bondmg  in,  as  in  the 
case  of  a  pavement  I  would  recommend  that  this  structure  extend 
from  the  pierhead  inward  to  the  shore,  but  not  parallel  to  the  west 
jetty — that  it  diverge  from  it  so  as  to  strike  the  shore  at  a  consider- 
able distance  away  from  the  river.  This  will  permit  a  turning  basin 
to  be  excavated  between  the  jetties,  and  will  also  permit  one  or  more 
slips  to  be  dug  in  to  the  shore  for  tne  use  of  vessels.  To  prevent  the 
structure  from  being  undermined  by  dredging  I  would  reconmfiend 
that  no  excavation  be  made  nearer  the  toe  of  the  slope  than  10  times 
the  depth  to  be  dug.  This  will  allow  a  1-on-lO  slope  from  the  toe  of 
the  jetty  to  the  bottom  of  the  cut,  a  slope  at  which  the  material  will 
undoubtedly  stand.  The  lake  bottom  in  this  vicinity  is  of  hard,  blue 
clay  overlaid  by  a  small  amount  of  sand.     In  order  to  secure  a  navi- 

Sble  depth  of  20  feet  at  mean  lake  level  I  would  reconunend  that  the 
edging  be  made  21  feet,  and  I  have  estimated  accordingly. 
On  the  chart  I  have  shown  by  shading  the  area  to  be  dredged.  In 
the  angular  space  between  the  east  jett^  and  shore  line  there  is  an  area 
shadca  in  the  reverse  direction.  This  might  be  dredged  ultimately 
whenever  a  proper  bulkhead  was  built  along  the  shore  line,  but  it  is 
not  provided  for  in  the  present  estimate. 

^  The  following  is  the  estimate  of  quantity  and  cost  for  the  construc- 
tion of  the  rubble  mound  jetty: 

2,500  cubic  yards  of  sand,  at  $0.40  per  vard $1,000 

8,000  tonaof  wnall  stone,  at  $1.20  per  Umi 3,600 

50,000  tons  of  heavy  riprap,  at  $1 .55  per  ton 77, 500 

Total 82,100 

If,  instead  of  the  nibble  mound  jetty  as  proposed,  a  timber  crib  with 
a  concrete  top  structure  was  employed  and  was  built  parallel  to  the 
west  jettv,  it  would,  of  course,  \ye  considerably  shorter,  but  it  would 
cost  not  less  than  $160,000,  and  it  would  not  form  as  good  a  harbor. 

The  following  is  an  estimate  of  the  cost  of  all  the  work  to  be  done 
for  the  improvement  of  this  harbor: 

Rubble  moand  jettv,  aa  above $82,100 

Two  pier  heads,  50  teet  Bquare,  with  concn»te  puperstracture,  at  $17,000  each .  84, 000 
240  hnear  feet  of  jetty,  timber  cribe  with  concrete  saperHtractare,  24  feet 

wide,  at  $140  per  linear  foot 83,600 

580  linear  feet  of  jetty,  timber  cribs  with  concrete  superetmcture,  20  feet 

wide,  at  $125  per  linear  foot *. 72, 500 

840  lim*ar  feet  of  old  jettv,  sheathed  with  oak,  and  new  concrete  super- 

stmctare,  at  $50 '. 17,000 

670  linear  feet  of  old  letty  removed,  at  $6 4,020 

200,(X)0  cubic  yards  of  dredging,  at  $0.20  a  yard 40,000 

Total 283,220 

To  which  should  be  added  10  per  ceji t  for  inspection  and  other  oontingendes.    28, 322 

Total 811,542 

Or,  in  round  numbers,  the  proposed  improvement  will  cost 812,000 

ma  1004 ^808 
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There  will  be  a  balance  of  funds  on  hand  after  the  present  work  is 
completed  which  can  be  applied  toward  the  improvement,  $7,000, 
leavmg  the  amount  to  be  appropriated  for  the  completion  of  the  new 
project  1305,000. 

The  crib  work  can  best  be  done  at  this  place  by  hired  labor,  and  the 
concrete  and  rubble  work  by  contract  Two  years  would  be  a  sufficient 
time  in  which  to  complete  the  improvement. 

Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Major^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engi/neers^  U.  S.  A. 

(Through  the  Division  Engineer.) 

[First  indorsement] 

Office  Division  Engineer,  Northwest  DrvigioN, 

Chicago^  III.,  August  18,  190S, 
Respectfully  forwarded  to  the  Chief  of  Engineers,  recommeDdod 
for  approval. 

O.  H.  Ernst, 
Colond,  Corps  of  Engineers^ 
Division  E7igineer,  Northwest  Dvmsitn^ 
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preliminary  examination  of  portage  river,  OHIO,  TO  OAK 

HARBOR  BRIDGE. 

[Printed  in  House  Doa  No.  189,  Fifty-eighth  CongresB,  second  sesBion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  i,  190S. 

Sir:  I  have  the  honor  to  submit  herewith  report  dated  June  18, 1903, 
b\^  Maj.  Dan  C  Kingman,  Corps  of  Engineers,  on  preliminary  exami- 
nation of  Portage  River,  Ohio,  to  the  OaK  Harbor  Bridge.  This  exam- 
ination was  made  in  pursuance  of  a  requirement  in  the  river  and  harbor 
act  of  June  13, 1902,  and  Major  Kingman  expresses  the  opinion,  which 
is  concurred  in  by  the  division  engmeer,  Col.  O.  H.  Ernst,  Corps  of 
Eiicfineers,  that  no  improvement  of  the  river  is  advisable  or  necessary. 

The  Board  of  Engineers  for  Rivers  and  Harbors,  which  has  reviewed 
this  report  under  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  states  in  its  report  of  July  31, 1903,  that  it  is  not  advis- 
a])le  at  this  time  for  the  United  States  to  undertake  the  improvement, 
and  I  concur  in  this  opinion. 

Very  raspectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Engineers,  U.  IS.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 
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bepobt  of  maj.  dan  o.  kingman,  00rp8  of  bngineeb8. 

Engineer  Office,  United  States  Army, 

Cleveland^  Ohio^  June  13^  1903. 

Oenekal:  I  have  the  honor  to  report,  that  in  compliance  with  the 
river  and  harbor  act  of  Jane  18,  1^2,  and  in  obedience  to  instru(*tions 
of  the  Chief  of  Engineers,  I  made  a  personal  examination  of  the  Port- 
age  River,  in  the  State  of  Ohio,  from  its  mouth  to  Oak  Harbor,  on 
the  28th  day  of  May,  1903,  and  the  following  is  my  report  in  regard 
to  it: 

The  Portage  River  lies  wholly  in  the  State  of  Ohio.  Its  drainage 
basin  is  comparatively  small,  being  only  about  831  square  miles  in  area. 
It  lies  between  the  basins  of  the  Maumee  and  Sandusky  rivers.  Owing 
to  the  limited  area  of  its  watershed,  its  dischar^  can  never  be  very 
great.  On  the  portion  of  the  river  examined  it  is  more  like  a  shallow 
arm  of  the  lake  than  an  ordinary  fresh-water  river,  and  upon  this  por- 
tion the  current  flows  alternately  upstream  and  downstream,  depending 
u[K)n  the  oscillations  of  the  lake  level. 

The  harbor  of  Port  Clinton  is  situated  at  the  mouth  of  this  river. 
This  harbor  waw  first  examined  by  the  United  States  in  1870,  and  at 
that  time  there  was  a  narrow  channel  from  the  river  to  the  lake  alH)ut 
6  feet  in  depth.  A  plan  was  prepared  for  its  improvement  so  as  to 
gain  a  depth  of  8  feet,  and  this  plan  was  afterwards  modified  so  as  to 
afford  a  greater  depth,  but  it  was  not  until  ten  years  afterwards  that 
a  dentil  as  great  as  10  feet  was  secured.  Within  the  last  year  the 
depth  iKjtween  the  jetties  and  outward  into  the  lake  has  l)een  increased 
to  12  or  18  feet  by  dredging,  but  in  the  inner  harbor  the  depth  still 
remains  at  about  10  feet.  It  follows,  therefore,  that  in  the  natural 
condition  navigation  l)etween  the  lake  and  the  river  must  have  been 
limited  to  a  depth  of  6  feet.  Since  the  improvements  have  been  made 
a  10-foot  navigation  would  have  been  po8sU)le  if  the  depths  in  the  river 
permitted  it.  The  only  map**  of  the  river  which  I  could  obtain  was 
one  that  wa.s  furnished  by  the  county  survej^or,  and  it  is  evidently  com- 
piled Innw  township  maps  and  must,  therefore,  represent  the  condition 
Vi»  it  wjus  at  the  time  of  the  original  land  survey.  On  the  upper  por- 
tion of  the  river  there  have  been  somecbanfi^s  in  the  bends,  probably 
due  to  caving  banks,  but  the  general  shape  is  as  shown  upon  the  map. 

I  engaged  at  Port  Clinton  a  small  tug  naving  a  draft  or  6  feet  ana  a 
pilot  who  was  said  to  l)e  thoroughly  acquainted  with  the  navigation  of 
the  river.  I  directed  him  to  follow  the  channel  of  the  river  as  closely 
as  he  could,  and  I  caused  soundings  to  l>e  taken  throughout  the  entire 
distance  from  Port  Clinton  to  Oak  Harbor,  l)oth  in  going  up  the  river 
and  in  coming  down.  Immediately  alwve  Port  Clinton  the  river  widens 
out,  and  its  average  width  for  nearly  6  miles  is  at  least  2,000  feet. 
AlM)ve  this,  for  the  remaining  distance,  also  al)out  6  miles,  to  Oak 
Harl>or,  the  width  is  less,  but  it  seems  to  be  everywhere  as  much  as 
7<H>  feet  wide.  I  could  not  ascertain  what  the  original  depth  of  the 
river  had  been,  but  the  bottom  is  generally  very  soft  mud,  and  there 
has  no  doubt  lH»en  a  considerable  reduction  in  depth  in  rei^ent  years 
due  to  the  wash  from  cultivated  land.  The  avei*age  depth  in  the  river 
for  the  first  i»  miles  is  7  feet  or  less;  in  some  places  we  found  only  5 
feet.     On  the  upper  portion  of  the  river  there  are  many  shoal  places, 

•  Not  printed. 


3220      BBPOBT  OF  THE   OHIBF  OF  ENGINBEB8|  U.  8.  ABICT. 

but  these  alternate  with  pools  of  considerable  depth.  The  oonntiy 
through  which  the  river  flows  is  low  and  flat,  and  is  apparently  a  yeiy 
fertile,  well-cultivated  farming  country.  It  was  formerly  heavily  tim- 
bered, and  until  the  timber  was  cut  off  and  removed  the  river  was 
quite  extensively  used  for  the  transportation  of  forest  products. 

Fort  Clinton  is  the  largest  town  on  the  river,  and  has  a  population 
of  about  2,500.  Oak  Harbor  is  the  second  town  in  size,  and  its  popu- 
lation is  about  1,600.  Both  of  these  towns  are  in  the  same  county, 
and  the  total  valuation  of  the  county  is  said  to  exceed  $8,000,000.  In 
1896  the  county  appropriated  the  sum  of  $2,500  for  the  improvement 
of  the  river,  and  this  was  expended  in  dredging  between  Oak  Harbor 
and  Fort  Clinton.  The  county  surveyor  states  that  dredging  was  done 
upon  three  bars,  from  1,300  to  4,500  feet  in  length.  The  aggregate 
length  of  the  cut  was  8,200  feet;  its  depth,  9  feet;  its  width,  &  feet 
The  greatest  depth  of  this  excavation  was  3  feet.  Of  course,  since 
the  cut  was  so  narrow  and  the  bottom  so  soft,  very  little  trace  of  it 
now  remains. 

This  river  could  no  doubt  be  considerably  improved  by  dredging, 
but  the  work  would  not  be  permanent.  The  limit  of  improvement 
would  seem  to  be  the  ruling  depth  in  the  harbor  of  Port  Clinton,  which 
is  to  say  10  feet,  and  I  should  think  that  the  cut  ought  to  be  at  least 
150  feet  wide  in  order  that  it  should  be  at  all  permanent.  Without  a 
survey  it  is  impossible  to  give  anything  more  than  a  very  general  esti- 
mate of  the  amount  of  work  that  would  be  necessary  to  afford  such  a 
channel  between  Oak  Harbor  and  Port  Clinton.  I  am  of  the  opinion, 
however,  that  the  amount  of  material  necessary  to  remove  would  not 
be  less  than  600,000  cubic  yards,  and  if  this  work  could  be  done  at  the 
very  low  price  of  12  cents  a  yard,  includiDg  the  cost  of  inspection,  it 
would  cost  $72,000. 

I  could  not  discover  any  present  or  prospective  commerce  on  the 
river  to  justify  such  an  expenditure.  Ispeot  two  or  three  hours  at 
Oak  Harbor  and  met  and  talked  with  a  number  of  the  principal  citizens. 
I  explained  the  object  of  my  visit  to  the  editor  of  the  local  paper,  and 
he  promised  to  give  publicity  to  the  fact  of  my  examination  and  to 
invite  (as  1  did  personally)  all  persons  interested  in  the  improvement 
of  the  river  to  communicate  with  me  at  the  engineer  oflSce  in  Cleve- 
land. On  my  return  to  Port  Clinton  I  talked  with  the  principal 
citizens  of  that  place  who  might  be  interested  in  the  improvement  of 
the  river,  and  invited  them  in  like  manner  to  communicate  with  me 
in  writing.  This  was  two  weeks  ago,  and  I  have  not  received  any  com- 
munications and  I  do  not  expect  to  receive  any. 

There  appears  to  be  no  business  at  present  on  the  river  except  the 
transportation  of  a  few  logs  in  rafts,  and  the  navigation  of  the  river  is 
by  small  fishing  boats.  I  was  told  that  a  steamboat  formerly  ran  regu- 
larly- from  Oak  Harbor  to  the  islands  at  Put  in  Bay,  and  that  a  very 
considerable  business  was  done  between  these  points  in  the  transpor- 
tation of  passengers  and  farm  products.  It  was  said  that  this  boat 
was  compelled  to  discontinue  its  trips  on  account  of  the  increasing 
diflSculties  of  navigation  in  the  river.  No  doubt  a  less  degree  of 
improvement  than  that  suggested  above  might  be  made  at  a  cor- 
respondingly less  cost,  but  1  do  not  think  that  the  river  could  be  used 
by  ordinary  lake  vessels  if  it  afforded  a  less  draft  than  10  feet. 

The  town  of  Oak  Harbor  is  not  without  transi)ortation  facilities,  for 
it  has  two  important  railway  lines  passing  through  it    The  river  in 
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its  present  condition  might  be  navigated  by  a  specially  constructed 
light-draft  boat  which  could  safely  and  cheaply  carry  the  farm  prod- 
ucts to  Port  Clinton,  where  they  could  be  transferred  to  lake  vessels. 
A  5-foot  navigation  on  western  rivers  is  considered  sufficient  for  use- 
ful purposes. 

A  survey  of  this  river,  in  order  to  furnish  all  information  necessary 
for  the  preparation  of  a  definite  plan  for  its  improvement,  would  cost 
about  $2,000;  but  in  my  opinion  no  improvement  of  the  river  is  advis- 
able or  necessary  and  no  survey  need  be  made. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Einoman, 
Major  J  Corps  of  EngineerB. 
Brig.  Gen.  G.  L.  Gillespib, 

Chief  of  Engineers^  O.  S.  A» 
(Through  the  Division  Engineer.) 

[Fint  indoxMment] 

Offiob  Division  Engineeb,  Northwest  Division, 

Chicago^  lU^  June  16^  190S. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  that  the  improvement  of  Portage  River  at 
this  time  is  not  advisable. 

O.  H.  Ernst, 
Colonel^  Corps  of  Engineers^ 
Dwision  Engineer^  Northwest  Division. 

[Second  Indonement] 

Office  Chief  of  Engineers,  U.  S.  ARirr, 

June  g^^  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps  of 
Engineers,  series  or  1902,  for  consideration  and  recommendation. 
By  oommand  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Coiondy  Corps  of  Engineers. 

tThtrd  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  CI,  July  SI,  190S. 

Respectfully  returned  to  the  Chief  of  Engineers, United  States  Armv. 

The  Board  of  Engineers  for  Rivers  and  HarlK)rs  has  considered  tne 
within  report  of  the  district  officer  on  a  preliminarv  examination  of 
"Portage  River  to  the  Oak  Harbor  Bridge,"  the  indorsement  of  the 
division  engineer  thereon,  and  all  other  data  available,  including  a 
number  of  letters  from  interested  persons. 

At  the  mouth  of  Portage  River  lies  Port  Clinton  Harbor.  The 
entrance  channel  is  12  feet  deep  and  the  inner  harbor  10  feet  deep. 

The  governing  depth  in  the  river  between  Port  Clinton  and  Oak 
Harbor  ap{)ears  to  be  about  5  feet.  The  improvement  desired  by 
interested  parties,  as  appears  from  conununications  received,  is  a  chan- 
nel 12  feet  deep  from  Lake  Erie  to  Oak  Harbor,  a  distance  of  12  miles. 
The  district  officer  considers  that  to  obtain  a  channel  10  feet  deep  and 
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150  feet  wide  would  require  the  removal  of  not  less  than  000,000 
cubic  yards  of  material. 

The  present  commerce  of  the  river  above  Poiii  Clinton  is  insignifi- 
cant. The  desire  for  the  improvement  is  based  upon  the  belief  that 
with  12  feet  of  water  the  farm  products  and  manufactures  of  tbe 
country  contiguous  to  the  river  would  find  a  cheaper  route  to  market 
than  is  afifordeii  by  existing  land  transpoi*tation^  and  that  the  rate»^  on 
articles  imported,  chief  among  which  are  coal  and  lumber,  would  l)e 
greatly  reduced.  The  benefit  of  the  desired  improvement,  however, 
would  not  extend  beyond  the  limits  of  Ottawa  (bounty,  the  total  popu- 
lation of  which  is  but  22,213.  Port  Clinton  has  a  population  of  2,450 
and  Oak  Harbor  of  1,631.  As  given  in  the  report  of  the  Twelfth  Cen- 
sus, Ottawa  Coimty  mnks  among  the  last  20  counties  in  the  total  of  89 
in  the  State  of  Ohio  in  the  value  of  farm  products  and  of  manufactured 
articles.  The  import  trade  is  local,  being  concerned  chiefly  with  arti- 
cles for  home  consumption  and  not  for  distribution.  Moreover,  there 
is  practically  no  conmierce  on  the  river,  although  the  present  depth  is 
as  much  as  is  afforded  by  many  streams  on  which  a  large  traffic  is 
carried  on  and  is  sufficient  for  the  economical  transportation  of  farm 
products  and  other  articles  to  Fort  Clinton,  where  they  could  be  trans- 
shioped  to  lake  vessels. 

No  depth  less  than  10  feet  would  suffice  for  lake  vessels,  and  the 
Board  believes  that  the  commerce  that  would  be  produced  by  such  a 
depth  of  channel  would  be  totally  incommensurate  with  the  cost  of  the 
work. 

The  Board  concurs  with  the  district  officer  and  the  division  engineer 
in  the  opinion  that  it  is  not  advisable  at  this  time  for  the  United  States 
to  undertake  the  improvement  of  Portage  River  up  to  Oak  Harbor 
Bridge. 

For  the  Board: 

H.  F,  Hodges, 
Ma^OT^  CorpH  of  EnqvaeeTBy 

Senior  Member  Present. 


PP14. 

PRELIMINARY  EXAMINATION  OF  ROCKY  RIVER  HARBOR,  OHIO. 
[Printed  in  House  Doo.  No.  87,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WasJdngtan^  December  i,  190S. 

Sib:  I  have  the  honor  to  submit  herewith  a  report^  dated  September 
6,  1902,  by  Maj.  Dan  C.  Kingman^  Corps  of  Engineers,  on  preliminary 
examination  of  Rocky  River  Harbor,  Ohio,  ordered  by  the  river  anH 
harbor  act  of  June  13,*  1902.  Major  Kingman  gives  a  history  of  opera- 
tions by  the  General  Government  heretofore  carried  on  for  the  improve- 
ment of  this  locality,  and  expresses  the  opinion  that  it  mij^ht  be  desir- 
able to  make  certain  small  repairs  to  the  existing  jetty,  anathis  opinion 
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is  concarred  in  by  the  division  engineer,  Lieut.  Col.  O.  H.  Ernst,  Corps 
of  Engineers. 

The  Board  of  Engineers  for  rivers  and  harbors  has  reviewed  this 
report  in  accordance  with  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  but  concludes  in  its  report  of  December  2, 1902, 
that  it  is  not  desirable  to  continue  the  improvement  of  this  locality. 
I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GiLIiKSPIE, 

Brig.  Oefu^  Ch^f  of  JSiwineerB^ 

U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 


bepobt  of  maj.  dan  o.  kingman,  oobp8  of  bnginebbs. 

Engineer  Office,  United  States  Army, 

Cleveland^  Ohio^  September  5, 1902. 

General:  In  obedience  to  instructions  contained  in  the  Department 
letter  of  June  23, 1902, 1  have  the  honor  to  submit  the  following  report 
of  a  preliminary  examination  of  Rocky  River  Harbor,  Ohio,  wnich 
was  required  to  be  made  by  section  14  of  the  river  and  harbor  act 
approved  June  13,  1902: 

Itocky  River,  Ohio,  rises  in  the  northern  part  of  the  State,  and  flows 
northwardly,  emptying  into  Lake  Erie  at  a  point  b\  miles  westward 
from  the  entrance  to  the  harbor  of  Cleveland.  The  harbor  at  its 
mouth  has  been  improved  by  the  United  States. 

The  following  is  a  history  of  the  work  taken  from  the  Reports  of 
the  Chief  of  Engineers. 

1870. 

The  attention  of  the  General  Government  was  first  called  to  this 
locality  by  the  act  of  Congress  approved  July  11,  1870,  wherein  a 
survey  of  the  mouth  of  the  nver  was  ordered.  This  survey  was  made 
under  the  direction  of  Maj.  W.  McFarland,  of  the  Corps  of  Engineers, 
in  October  and  November,  1870. 

1871. 

In  January  Major  McFarland  submitted  a  chart  of  the  harbor  with 
a  plan  and  estimate  of  its  improvement  The  following  is  an  extract 
from  his  report: 

The  8ur\'ey  of  thia  river  wm  limited  to  that  portion  lying  below  the  bridge  over 
which  the  main  ruad  from  Cleveland  to  the  Weet  pawes,  aa  no  part  above  the  bridge 
could  Im*  rendered  available  for  the  parpoee  of  navigation. 

By  examining  the  map  it  will  be  aeen  that  in  its  paieage  from  the  bridge  to  Lake 
Erie,  a  diftance  of  aboat  1,000  yards,  the  river  divides  into  two  branches,  which, 
after  encom|)asBinff  an  upper  and  a  lower  island,  unite  again  and  enter  the  lake 
between  a  high  rocky  blim  on  the  west  and  a  low  sand  spit  on  the  east 

The  eastern  branch  varies  from  150  to  250  feet  in  wicith  and  the  western  branch 
from  75  to  100  feet  in  width.  The  depth  of  water  from  the  bridge  to  the  head  of  the 
upper  island  varies  from  2  to  3  feet;  here,  however,  it  begins  to  deepen  slightly,  and 
near  the  foot  of  the  island  6  feet  of  water  is  found.  This  depth,  with  four  slight 
variations,  is  carried  to  the  outer  bar,  where  the  water  shoals  again  to  nearly  4  feet 

Soundings  were  taken  over  this  whole  area  from  the  bridge  to  the  IS-fooi  curve  in 


8224      BEPOBT   OF  THE   CHIEF   OF   EN0INEEBS,  U.   8.   ABIR. 

the  lake,  at  dktancee  of  10  feet  on  linee  averagmg  100  feet  apart^  and  boringi  to  the 
rock  substratum  were  also  made  at  distances  of  ^  feet  apart,  on  linee  avenging  200 
feet  apart  The  results  attained  show  that  the  bottom  oonaiatB  of  sand  chiefly,  below 
whidi,  at  depths  varying  from  1  to  4  feet,  rock  is  found. 

Major  McFarland  reported  that  to  make  the  harbor  available,  either 
for  commercial  purposes  or  as  a  harbor  of  refuge,  would  require  a  large 
amount  of  dredging  and  the  construction  of  an  east  pier. 

1873. 

The  first  appropriation  of  $10,000  was  made  by  the  act  of  June  10, 
1872.  Maj.  and  Bvt.  Lieut.  Col.  George  L.  Gillespie,  Corps  of 
Engineers,  then  in  charge  of  the  work,  recommended  toat  the  appro- 
priation should  be  applied  to  the  construction  of  a  pier  starting  from 
the  sand  beach  on  the  east  side  of  the  river,  about  250  feet  from  the 
bluff  on  the  west  side,  and  running  out  into  the  lake.  This  project  wee 
approved  and  contracts  were  made  for  the  work.  In  toe  Awnnal 
Keport  for  1872  Colonel  Gillespie  stated  that  no  further  appropriations 
were  recommended. 

1873. 

Colonel  Gillespie  was  relieved  by  Maj.  and  Bvt.  Lieut  Col.  F.  Har- 
wood,  of  the  Corps  of  Engineers,  m  April,  1873. 

Operations  were  commenced  upon  the  construction  of  the  east  pier 
in  April  and  continued  until  the  last  of  August,  when  860  linear  feet 
of  it  was  completed. 

In  his  annual  report  for  1873  Colonel  Harwood  submitted  an  esti- 
mate of  $250,000  loT  completing  the  harbor  and  (50,000  for  work  for 
the  ensuing  year,  closing  his  report  as  follows: 


I  acHrordingly  make  this  estimate,  it  hein^  understood  that  snch  estimate  convei 
D  recommendation  for  further  appropriation,  a  matter  which  is  reepectfolly  mi 
titled  to  the  better  judement  of  ConflTess. 


1874. 

An  appropriation  of  $10,000  was  made  by  the  act  of  June  83,  1874. 
Colonel  Harwood  was  relieved  by  Lieut.  Col.  and  Bvt.  Col.  C.  E. 
Blunt,  of  the  Corps  of  Engineers,  June  30, 1874. 

Contracts  were  made  in  August  for  extending  the  east  pier;  work 
was  commenced  in  September,  and  by  the  close  of  the  year  the  pier 
had  been  prolonged  288  feet. 

1875. 

An  appropriation  of  $15,000  was  made  by  the  act  of  March  8,  1876. 
Contracts  were  made  in  June  for  prolonging  the  east  pier  and  dredging 
the  channel  at  the  entrance.  Operations  were  commenced  in  August, 
and  by  the  close  of  the  year  the  east  pier  had  been  prolonged  180  hnear 
feet,  and  31,820  cubic  yards  of  sand  and  shale  had  been  removed  from 
the  channel. 

1876. 

Some  minor  repairs  were  this  year  made  to  the  outer  end  of  the  pier. 
In  his  annual  report  for  1876  Colonel  Blunt  made  the  following  state- 
ment: 

Sufficient  money  is  thought  to  have  been  expended  at  this  point,  and  no  farther 
extension  is  recommended. 
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No  farther  work  was  done,  nor  any  farther  appropriahons  made  for 
this  harbor. 

1878. 

The  freshet  in  the  spring  of  1878  cat  a  new  channel  through  the 
sand  beach  around  the  inner  end  of  the  pier,  undermined  and  carried 
away  about  80  feet  of  the  pier,  and  seriously  damaged  the  work. 

1879. 

In  July,  1879,  Maj.  and  Bvt.  Col.  John  M.  Wilson,  Corps  of  Engi- 
neers, reported  the  damage  that  had  occurred  during  the  previous  year, 
and  submitted  an  estimate  of  $5,000  for  the  repair  and  preservation  of 
the  pier. 

1880. 

An  appropriation  of  $4,000  for  the  repair  of  the  pier  was  made  by 
the  act  of  June  11,  1880.  This  sum  will  be  applied  to  the  repairs, 
and  it  is  anticipated  that  it  will  be  sufficient  for  tnat  purpose. 

Hie  total  amount  appropriated  for  this  work  up  to  the  close  of  the 
present  fiscal  year  is  $89,000,  of  which  sum  $85,000  has  bc^n  expended. 

No  further  appropriauon  is  asked  for. 

The  $4,000  vmich  was  on  hand  in  1880  was  expended  in  repairing 
and  maintaining  the  existing  work  as  required  until  1883.  Since  then 
no  funds  have  been  available  and  nothing  has  been  done  at  this  place. 

On  the  15th  of  August,  1902, 1  made  a  personal  examination  of  the 
locality  without  expense  to  the  United  States.  I  caused  a  line  of 
soundings  to  be  teken  along  the  center  of  the  channel  and  inward  to 
the  foot  of  the  island.  The  accompanying  blueprint'  is  a  copy  of  a 
map  on  file  in  this  office,  and  the  soundings  made  August  15, 1902,  are 
indicated  in  red.  Hiese  soundings  woula  seem  to  show  that  no  great 
change  has  teken  place  in  the  depth  in  the  harbor  in  the  last  twenty 
years.  The  superstructure  of  the  jetty,  which  is  about  900  feet  long, 
is,  as  might  be  expected,  in  an  almost  ruinous  condition,  and  in  places 
is  entirely  gone.  If  the  substructure  is  good  and  still  in  place,  it  might 
be  permanently  protected  by  a  covering  of  large  stone,  as  was  done  at 
Port  Clinton,  Ohio,  and  the  work  would  then  oe  as  useful  as  it  ever 
was.  A  small  amount  of  dredging  outward  beyond  the  jetty  would 
make  the  harbor  safer  and  more  convenient  to  enter. 

The  commerce  of  this  place  is  not  great,  but  the  harbor  is  exten- 
sively used  by  yachtsmen  and  is  of  considerable  value  to  them.  I 
indose  herewith  copies  of  letters  which  I  have  received,  which  give  a 
ffood  idea  of  the  extent  to  which  this  harbor  b  used.  The  United 
Stetes  has  expended  $89,000  here  and  has  something  of  value.  I  do 
not  think  a  large  commercial  harbor  is  desirable  or  necessary  at  this 
place,  or  that  a  lara^  appropriation  should  be  recommended,  but  it 
mi^t  be  worth  whue  to  make  the  small  repairs  above  indicated,  and 
their  extent  and  probable  cost  could  onlv  be  determined  by  a  survey. 
1  think  that  the  place  is  worthy  of  such  a  survey  and  that  the  cost 
would  be  $400.    B  this  recommendation  is  approved  I  would  respect- 

•  Not  printed. 
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fully  ask  for  authority  to  employ  any  of  the  men  or  plant  in  the 
district  for  the  purpose  of  makmg  the  survey. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engimeers^  U.  8.  A. 

(Through  the  Division  Engineer.) 

[Firat  indonement] 

Office  Division  Engineer,  Northwest  Division, 

Chicago^  lU.^  September  8^  190i. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  reconmiended  for 
approval. 

O.  H.  Ernst, 
Lieut.  Col.  J  Corps  of  Engineers^ 
Division  Engineer^  Northjoest  Divtsion. 

(Beoond  indonement] 

Offioe  Chief  of  Engineers, 

U.  S.  Army, 
September  13^  1908. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  ^,  Headquarters  Corps  of 
Engineers,  current  series,  for  consideration  and  recommendation,  as 
required  by  section  8  of  the  act  of  June  13, 1903. 
I3y  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
MajoTj  Corps  of  MigineerB. 

[Thlxd  Indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  CI,  December  8.^  1908. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  Major  Kingman  on  the  preliminary  examination  of 
Rocky  River  Harbor,  Ohio. 

In  the  opinion  of  the  Board  it  is  not  desirable  to  continue  the 
improvement  of  this  locality.     It  appears  that  there  is  litUe  or  no 
commerce  involved,  almost  all  vessels  using  the  harbor  being  pleasore 
craft 
For  the  Board: 

H.  F.  Hodges, 
Majory  Corps  of  Engineers^ 

Senior  Menwer  ISisenL 


URTKH  OV  THB  CLIFTON  FA&K  LAND  AND  nCFBOVSMINT  OOMPAVT. 

Olsvblahd,  SepUmher  f  ,  1909, 
Dear  Sir:  In  reply  to  your  inqairy  r^^arding  the  number  of  veesels  of  all  kinda 
using  Rocky  River  as  a  harbor  and  for  other  purposes,  ixre  inclose  herewith  a  list  far- 
njfihed  by  the  Lakewood  Yacht  Clab  Company,  whose  veonlB  are  mooted  at  Boekj 
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River,  and  a  list  farnished  by  the  Cleveland  Yacht  Olab,  a  nnmber  of  which  are 
moored  at  the  river,  and  others  running  in  from  time  to  time. 

In  addition  to  these  we  inclose  a  list  of  other  vessels  which  use  the  river  as  occa- 
sion requires  and  the  number  of  vessels  used  for  fishinff  purposes  by  Captaina  Horn 
and  Slater,  whose  headquarters  are  on  the  river  and  wnose  fishing  grounda  are  3  or 
4  miles  distant 

It  is  pot»ible  that  a  much  larger  number  of  vessels  than  the  above  use  the  river, 
but  an  no  record  has  been  kept  it  is  impossible  to  give  the  particulars.     Hoping 
thin  infonnation  may  be  of  service  to  you,  we  remain, 
Very  truly,  yours, 

Thb  Clifton  Pabk  Land  and  Improvbmxnt  Compakt, 
J.  J.  Crooks,  Secretary  and  I^eofurer. 
Maj.  D.  C.  KiNuif  AM. 


LETTBR  OV  TUB  LAKEWOOD   (OHIo)   TACHT  CLUB. 

Cleveland,  Ohio,  Augud  SO,  1908, 

Dear  8ir:  Inclosed  please  find  a  list  of  boats  belonf^ng  to  the  Lakewood  Yacht 
Club.    All  of  these  boats  are  moored  at  Rocky  River,  Ohio: 


Niime. 

Length 
over  all. 

Draft 

Mooa 

Cobin  boaU  (tailing). 

89 
28 
88 
2S 
82 
80 
89 
40 
43 
82 
81 
89 
42 
68 
25 
60 
68 
21 
82 
86 
84 
42 
42 
40 

21 
17 
17 
20 
10 
10 
26 
27 
25 
24 
17 

20 
19 
40 
40 
25 

Ft,  in. 

5      9 

Ynat 

4      2 

AoRevoir 

6      8 

UnlQue 

2      8 

nolle 

5      6 

XninA 

2      6 

Meteor 

5    10 

Anne 

6      8 

Coiwiir 

6    10 

Drmni<^r , 

8      2 

Vinca 

8      0 

A<UW 

7      0 

Qntylinff 

0      4 

lUrietu !!.'!.!!!!! '. !!!.!.* * 

4      0 

Aro 

4      9 

Bode 

6      0 

White  WinjTM 

3      4 

Ofowler 

8      9 

Beadff 

5      7 

Ooin.  Oudocr 

C      0 

Qjynct • 

0      2 

SnAmrook r ................  r 

4      0 

Jene  ...,,... ■.^■. » ^»,,..^.^^^,,^^,,,,^.,,,,,,.,......,,^ ^,, , 

6     6 

lUfUMi 

5      0 

0    14 

Bittan 

1      0 

MftdlT 

1      2 

*'^*"j/  •«•*• •....•..*.....•...•.•••..•...•.••.•.•.••.•.•••.•••■• 

Imm 

1      0 

Litfk:.....:.::: 

1      0 

Ifftilon 

9      9 

WaiWW ,,, ..,.,-,.,        r .-»- T, T. 

1      2 

Wrinkle 

1      0 

Milt 

1      6 

Danhn  A ..............T..........Y.T....i.rr-ir-TfT* 

1      C 

7  ■•lllnir  dorl*** ». - - 

0      8 

MftT........T      

Fouxi  buaU, 

1      0 

u.  S 

1      4 

Ifellnie 

4      6 

Olendora 

4      0 

F.  C  GbM'  liiutirh 

2      0 

C.  O.  Pbtkrson,  SecrHary, 
The  CuvTON  Park  Land  and  Improvxhbht  Company,  J.  J.  Cbuoks,  Manager, 
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UBT  OV  TAGHTB  BNTEBINQ  BOCKT  BIYSB  BBLONQINQ  TO  TBM  GLBVBLAHD  (OHIO)  T 

CLUB. 

[Famished  by  the  Cleveland  (Ohio)  Yacht  Club.] 

Schooner  Manitou 49-foot  water  line. 

Yawl  White  Wings 55-foot  water  line. 

Schooner  Susie 35-foot  water  line. 

Sloop  Shamrock 30-foot  water  line. 

Cutter  Mona 27-foot  water  line. 

Sloop  Commodore  Gardun- 28-foot  water  line. 

Sloop  Compeer 27-foot  water  line. 

Sloop  Mischief 25-foot  water  line. 

Yawl  Owl 23-foot  water  line. 

Sloop  iTid 23-foot  water  line. 

Catboat  Dorihy 25-foot  water  line. 

Sloop  Celox 16-foot  water  line. 

Steamer /Sby  When 123-foot  water  line. 

Launch  Thelma 70  feet  over  aU. 

LAunch  Kanaka 47-foot  water  line. 

Launch  Meline 48  feet  orar  aU. 

Launch  LueUa 45  feet  over  alL 

Launch  KUe 30  feet  over  alL 

Launch  Clover 30  feet  over  alL 

Launch  Janie  S 25  feet  over  alL 

Launch  Speedav-ay 27  feet  over  aU. 

Launch  Scout 25  feet  over  alL 

Launch  Pastime 21  feet  over  alL 

Launch  Lady  Lou 21  feet  over  alL 

Launch  C%Lha 18  feet  over  alL 

Launch  Chu-Chu 18  feet  over  aU. 

Launch  Afaud 18  feet  over  alL 

Launch  Catharine 18  feet  over  alL 

Launch  Kid 18  feet  over  aU. 

Launch  Indian 18  foet  over  alL 

Launch  Pup 17  feet  over  alL 

launch  Doris 15  feet  over  alL 

The  Cleveland  Yacht  Oldb, 
£.  £.  pettibone, 

Secretary  and  Treiuuret. 


LIST  OV  CERTAIN  FISHING  AND  OTHER  VESSELS  USING  BOOKT  SrVKB,  OHIOb 

[Fumiahed  by  Gaptalu  Horn  and  Slater.] 


Schooner  C.  H.  Kimble. 

Yacht  West  Wind,  Buffalo. 

Yacht  Josephine^  Toledo. 

Yacht  Louise^  Port  Clinton. 

Yacht  Nancy f  Toronto,  Canada. 

Steamer  Dan  Kuntz,  Cleveland. 

Steamer  Ckisholm,  Cleveland. 

Fishing  smack  J.  C.  C/.,  30  feet  over  all. 

Fishing  smack  Afink,  40  feet  over  all. 

Fishing  smack  SunrisCy  34  feet  over  all. 

Launch  San  Toy,  20  feet  over  all. 


Launch  Olga,  40  feet  over  alL 
Launch  Rex,  20  feet  over  all. 
Launch  i^  Marie,  25  feet  over  all. 
Sailing  yacht  Ali^  24  feet  over  all. 
Sailing  yacht  C.  JBtowley,  26  feet  over  alL 
Captain  Horn,  1  toff,  46  feet  long. 
2  nshing  smacks,  30  feet  long  each. 
1  steam  pile  driver. 

Captain  Slater,  1  tug,  2  fishing  smacks, 
and  1  pile  driver. 
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PP15. 

PRELIMINARY  EXAMINATION  OF  SANDUSKY  RIVER,  OHIO,  FROM  ITS 

MOUTH  TO  FREMONT. 

(Pdntad  in  Hoom  Doo.  No.  242,  Fifty-eighth  Oongren,  Moond  sesBioiL] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  7,  190S. 

Sib:  I  have  the  honor  to  submit  herewith  report,  dated  April  27, 
1903,  by  Maj.  Dan  C.  Kingman,  Corps  of  Engineers,  on  prehrainary 
examination  of  Sandusky  Kiver,  Ohio,  from  its  mouth  to  Fremont, 
authorized  by  the  river  and  harbor  act  approved  June  13,  1902.  In 
his  opinion  the  improvement  of  the  locality  to  the  extent  of  securing 
a  depth  of  9i  feet  is  desirable  if  it  can  be  accomplished  at  a  reasonable 
cosL  and  this  opinion  is  concurred  in  by  the  division  engineer,  Col. 
O.  H.  Ernst,  Corps  of  Engineers. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  reviewed  this 
report,  in  accordance  with  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  and  submits  report  in  indoi*soment  of  June  1 2, 
1908,  thereon.  Careful  consideration  has  been  given  by  the  Board  to 
available  data,  and  a  public  hearing  was  held  at  Fremont,  at  whi(*h 
interested  parties  appeared  and  advocated  the  improvement.  A  full 
history  of  the  commerce  and  the  operations  heretofore  carried  on  by 
the  United  States  for  the  improvement  of  this  stream  is  given  in  its 
report,  and  for  reasons  stated  the  Ikmrd  concludes  that  it  is  not  advis- 
able for  the  United  States  to  undertake  the  further  improvement  of 
Sandusky  River  from  its  mouth  to  Fremont 

I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig.  Oen.^  Chi^ qf  Engineers^  U.  8.  Army. 

Hon.  Elihu  Root, 

Secretary  of  Wair. 


report  of  maj.  dan  0.  kingman,  00rp8  of  engineers. 

Engineer  Office,  United  States  Army, 

Cleveland,  Ohio,  April  27, 1903. 

General:  In  compliance  with  instructions  contained  in  the  Depart- 
ment letter  of  June  23,  1902,  and  under  authority  of  the  river  and 
harbor  act  of  June  13,  1902,  I  have  the  honor  to  submit  the  following 
report  of  a  preliminarv^  examination,  made  by  me,  of  the  Sandusky 
River  in  the  State  of  Ohio,  from  its  mouth  to  the  city  of  Fremont: 

This  river  has  already  had  a  considerable  sum  of  mone}'  expended 
U{X)n  it  for  its  improvement.  The  earliest  work  known  to  have  l>oen 
done  consists  of  dredging  on  certain  bars  in  the  river,  which  was  paid 
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oat  its  length,  and  of  the  upper  end  of  Sandusky  Bay;  the  location  of 
all  obstructions,  all  needed  information  as  to  the  character  and  com- 
position of  the  bottom  and  banks  of  the  river,  and  the  volume  of  iti 
low-water  discharge. 

The  work  could  best  be  done  by  the  officers  and  crew  of  the  United 
States  survey  boat  belon^ng  to  the  district.  It  is  estimated  that  i 
proper  survey  will  cost,  including  the  preparation  of  the  maps,  the 
sum  of  $1,500,  and  the  time  required  to  make  it  will  be  about  two 
months.  The  work  would  necessarily  be  somewhat  interfered  with 
by  other  operations  in  the  district.  I  do  not,  however,  think  it  advis- 
able to  again  take  the  survey  boat  through  the  mud  l^r  at  the  upper 
end  of  the  bay  until  something  is  done  to  afford  a  better  channel  for  it 
In  coming  out  of  the  river  a  mass  of  fence  wire  was  picked  up  by  the 
screw  and  twisted  around  the  shaft  in  such  a  way  as  to  partially  dis- 
able the  boat  until  it  could  be  gotten  at  and  removed. 

The  U.  S.  dredge  Maumee  will  be  taken  in  a  few  weeks  to  Huron  to 
remove  a  portion  of  the  old  west  pier.  While  on  its  way  it  could  stop 
at  Sandusky  and  make  a  shallow  cut  through  the  bar  at  the  head  of 
the  bay,  simply  casting  the  material  to  one  side  so  as  to  permit  the 
survey  boat  to  pass  in  and  out  with  safety.  The  time  required  for 
this  would  probably  not  exceed  one  or  two  days.  In  case  tne  survey 
is  authorized  and  the  allotment  made  I  would  recommend  that  I  be 
authorized  to  do  this  small  amount  of  dredging  as  a  necessary  incident 
of  the  survey. 

Very  respectfully,  your  obedient  servant, 

Dan  C.  EiNGiCAN, 
Major^  Corps  of  Engineen. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  O.  8,  A» 
(Through  the  Division  Engineer.) 


[Fint  iDdonement.] 


Office  Division  Engineer.  Northwest  Division, 

Chicago,  lU.,  April  £8,  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended  for 
approval. 

O.  H.  Ernst, 
Colond^  Corps  of  Engineers^ 
Division  Engineer ^  Noi*thwest  Dwtrian. 


[Second  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

May  i,  1903. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  S[>ecial  Orders,  No.  24,  Headquarters,  Corpa 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 

A.  Mackenzie, 
Acting  Chi^  of  E^igine&r9. 
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(Third  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  6'.,  June  IS^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  given  careful 
consideration  to  the  within  report  upon  a  preliminary  examination  of 
"Sandusky  River  from  its  mouth  to  Fremont,"  Ohio,'  the  indorsement 
of  the  division  engineer,  and  all  other  data  available.  On  June  10, 
1903,  a  committee  of  the  Board  held  a  public  hearing  at  Fremont,  at 
which  interested  parties  appeared  and  aavocated  the  improvement. 

The  ^ndusky  River  flows  into  Sandusky  Bay  about  14i  miles,  by 
the  channel  of  the  bay,  from  Lake  Erie.  Fremont,  Ohio,  distant  18 
miles  from  the  mouth  of  the  river,  had  in  1900  a  population  of  8,439. 

When  lake  harbors  were  considerably  shoaler  than  now,  and  before 
the  construction  of  many  of  the  railways  now  traversing  northwestern 
Ohio^  Fremont  was  the  natural  market  town  for  a  rich  and  important 
agricultural  country.  Grain  was  shipped  thence  to  Buffalo  by  water, 
and  general  merchandise  was  brought  oack  for  the  use  of  the  neigh- 
boring population. 

At  the  time  of  a  surve^^  made  in  1880  the  condition  of  the  waterway 
was  as  follows:  In  the  river  proper  were  ample  depths  for  a  9i-foot 
navigation  except  for  about  hve  oars,  covering  an  aggregate  channel 
length  of  alx)ut  one-htilf  mile,  upon  which  the  depths  varied  between 
5  and  9  feet.  In  the  bay  immediately  beyond  the  river  mouth  was  a 
bar  about  1^  miles  long  between  9-foot  contours,  with  depth  upon  its 
ci*est  of  7  feet.  Study  of  surveys  and  examinations  made  since  that 
date  shows  that  the  waterway  is  to-day  much  as  it  was  in  1880.  While 
the  depths  on  the  bars  within  the  river  may  be  slightly  greater,  the 
bar  at  the  mouth  is  probably  somewhat  shoaler. 

It  is  re{x»rted  that  prior  to  1866  about  $17,000  was  expended  upon 
the  waterway  by  citizens  of  Fremont  and  the  county  of  Sandusky. 

Since  that  date  appropriations  have  been  made  as  follows: 

1867 $20,000 

1872 10,000 

1880 10,000 

1881 7,500 

1882 4,000 

1890 1,600 

1S92 6,000 

Totol : 6S,000 

Projects  under  which  work  has  been  prosecuted  have  been  as  follows: 

1867  to  18S0.— To  secure  a  channel  from  100  to  200  feet  wide  and  12 
feet  deep,  at  an  Cbtimated  cost  of  $68,000. 

ISSO  to  date. — To  secure  a  channel  100  feet  wide  and  9i  feet  deep,  at 
an  estimated  cost  of  $44,000. 

The  work  heretofore  done  has  been  confined  to  dredging,  as  tem- 
porary results  of  which  it  may  be  stated  that  in  1869  a  channel  depth 
of  8  feet  was  secured.  In  1872  the  depth  was  somewhat  greater  than 
8  feet.  In  1880,  no  appropriation  having  been  made  for  a  period  of 
eight  vears,  conditions  were  as  described  in  paragraph  5.  As  a  result  of 
the  expenditure  of  $21,500,  appropriated  in  1880, 1881,  and  1882,  there 

no  1904 208 
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in  the  city  to  deep  water  in  the  lake.  The  jetties  were  completed,  bat 
the  full  width  of  channel  with  a  depth  of  14  feet  was  never  secured. 
The  funds  appropriated  in  recent  years  for  this  locality  have  not  been 
sufficient  for  the  maintenance  of  the  jetties,  the  superstructures  of 
which  have  decayed  and  are  now  in  a  ruinous  condition  and  not  effec- 
tive in  keeping  the  sand  out  of  the  channel,  which  is  now  so  obstructed 
that  tlie  larger  class  of  boats  which  formerly  frequented  this  harbor 
can  no  longer  use  it. 

Major  Kingman  presents  a  project  for  restoring  the  jetties  at  an 
estimated  cost  of  ^38,500,  and  for  restoring  the  channel  by  dredging  at 
a  cost  of  $2,400,  a  total,  including  contingencies,  of  $45^000  in  round 
numbers,  and  states  that  in  his  opinion  the  harbor  is  worthy  of 
improvement  to  this  extent. 

Under  the  provisions  of  sections  3  and  14  of  the  above-mentioned 
act  these  reports  have  been  reviewed  by  the  Ik)ard  of  Engineers  for 
Rivers  and  Harbors,  and  in  its  report  of  September  16, 1908,  the  Board 
expresses  the  opinion  that  it  is  not  desiral)le  for  the  United  States  at 
the  present  time  to  do  any  further  work  in  improvement  of  the 
entrance  channel  at  Vermilion,  but  that  it  is  desimble  permanently 
to  repair  the  piers,  as  proposed  by  the  district  officer,  at  a  cost  of 
$42,350. 

I  concur  in  the  views  of  the  Board. 

Very  resixjctfuliy,  your  obedient  servant, 

G.  L.  Gillespie, 

Brig.  Gen.^  Chief  of  Eiujincers^  U.  S.  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


kepokt  of  maj.  dan  c.  kingman,  coki>s  of  engineers. 

Engineer  Office,  United  States  Army, 

Cleveland,  Ohio,  September  17,  1902. 

General:  In  compliance  with  instructions  contained  in  the  letter  of 
the  Chief  of  EngincM'rs,  dated  June  23,  11M)2,  I  have  the  honor  to  sub- 
mit the  followin<if  rej>ort  of  a  preliminary  examination  made  by  me  of 
the  harbor  of  Vermilion,  Ohio: 

The  act  of  Con«^n»ss  approved  June  13,  li>0!>,  directed  a  preliminary 
examination  or  survey  to  be  made  of  Vermilion  lIarl)or,  Ohio.  Bv 
taking  advantage  of  a  trip  of  the  inspection  boat  belonging  to  this 
district,  1  visited  Vermilion  Harbor  and  madt*  the  required  prelimi- 
narv  examination  without  cost  to  the  United  States. 

"f  liis  harl)or  was  first  improved  in  \^*M\  under  a  project  which  pro- 
vided for  the  construction  of  parallel  jt»tties  (»xt<MHhn<r  outward  to  the 
10-foot  curve  in  the  lake.  The  project  was  subsequently  amen<led  so 
as  to  provide  for  obtaining  a  l^-ioot  dej)th  by  dredging,  and  in  18S0 
the  proposed  depth  was  increased  to  14  fe(»t,  which  depth  was  to  bo 

¥rovided  from  tlie  wharves  in  the  citv  to  dec^p  water  in  the  lake. 
his  last  project  was  never  fully  carried  out. 

[between  1S3<)  and  1S7S  th«MT  was  appropriat4Hl  and  ex{>ended  the 
sum  of  ^113,701. 2JS.  Since  then,  in  the  past  twenty-three  years,  only 
^10,576.27  have  been  availal>le  for  the  imj)rovement,  and  of  this  sum 
$400  was  a  recent  allotment  not  yet  ex^>ended.    The  jetties  were  baUt 
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as  proposed  and  a  portion  of  the  dred^ng^was  done,  but  a  full  depth 
ana  width  of  14  feet  was  never  secured.  The  small  amount  which  nas 
been  available  during  the  last  twenty-three  years  has  not  l)eoii  sulK- 
cient  to  maintain  the  existing  work.  It  amounted  to  less  than  1  per 
cent  per  annum  of  the  sum  previously  expended.  As  a  result,  the 
superstructures  of  the  jetties  have  decayed  and  are  in  a  ruinous  con- 
dition and  do  not  now  suffice  to  keep  the  sand  out  of  the  channoU  and 
it  is  now  so  obstructed  that  tlie  larger  class  of  boats  which  formerly 
frequented  this  harbor  can  no  longer  use  it. 

I^  rom  such  inauiries  as  I  have  been  able  to  make,  it  a])poars  that 
this  harbor  would  be  useful  locally  if  it  could  be  I'estored  to  its  origi- 
nal condition^  or  if  the  project  of  1880  could  be  carried  out.  I  inclose 
herewith  copies  of  a  number  of  letters  which-  I  have  i^eceived,  which 
bear  upon  this  subject.  I  am  of  the  opinion  that  the  jetties  might  be 
repaired  and  made  permanent  by  covering  them  with  a  pavement  of 
heavy  riprap,  as  was  done  at  Port  Clinton,  and  the  channel  might  then 
be  reilredgetl  and  the  harl)Oi'  restored  to  a  condition  which  would  be 
useful  and  which  would  require  thereafter  but  a  very  small  expendi- 
ture for  its  maintenance. 

In  order  to  determine  what  is  necessary  to  be  done,  and  the  probable 
cost  of  the  same,  a  survey  would  Ik*  necessary,  the  estimatea  cost  of 
which  is  $250.  I  would  resi^ectfully  recommend  that  such  an  allot- 
ment l)e  mtuie,  and  that  I  be  authorized  to  make  the  survey,  using  any 
of  the  plant  or  employees  of  the  district  which  may  be  available. 
Very  respectfully,  your  obedient  servant, 

Dan  C.  Kingman, 
Major ^  Corps  of  Engineers, 
Brig.  Gen.  G.  L.  GnxESPiK, 

Chief  of  EnijhuYrs^U.  S.  A. 
(Through  toe  Division  Engineer.) 


[Firrt  indorsement.] 

Office  Division  Engineer,  Northwest  Division, 

Chicago,  III.,  September  18,  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended 
for  approval. 

O.  H.  Ernst, 
Lieut.  Col.  of  Engineers, 
Division  Engineer^  Northwest  Division. 

[Second  Indonement] 

OrncE  Chief  of  Engineers,  U.  S.  Army, 

r>r//Ar  1,  190S. 

Respectfully  returned  to  Major  Kingman. 

It  is  not  clear  from  the  within  report  whether  Major  Kingman  is 
prepared,  as  a  result  of  his  preliminary  examination,  to  offer  an 
opinion  as  to  the  worthiness  of  this  improvement 

If  Major  Kingman  n»quircs  further  data  to  assist  in  fonning  Huoh 
opinion,  he  is  authorized  to  extend  his  preliminary  examination  so  far 
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as  may  be  necessary  to  obtain  the  information  required,  by  sairey  or 
otherwise;  and  for  this  purpose  the  sum  of  $250,  as  requested  within, 
will  be  allotted  upon  his  further  application. 
To  be  returned. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  HoDOES, 
Major^  Carps  of  Engineen. 

[Fourth  indorsement.] 

Engineer  Office,  U.  S.  Arut, 
Cleveland^  Ohio^  October  J^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  with  recommenda- 
tion that  $250  be  allotted  for  the  survey,  as  required  by  the  second 
indorsement. 

I  would  also  ask  that  I  be  authorized  in  making  the  sarvey  to  use 
any  of  the  employees  or  plant  now  employed  in  the  district. 

Dan  C.  Einoman, 
Major^  Corps  of  Engineera. 

[Sixth  indomement] 

Office  Chief  of  Engineers.  U.  S.  Army, 

September  7^  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  :?i,  Headquarters,  Corps 
of  P^ngineers,  series  of  1902,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  Hodges, 
Major  ^  Corps  of  Engineers. 

[Seventh  Indorsement.] 

Board  of  Engineers  for  RI^'KRS  and  Harbors, 

Washington^  D.  61,  Septeniher  16 ^  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivera  and  Harbors  has  considered  the 
within  and  the  accompanying  rei)orts  of  the  district  officer  on  a  pre- 
liminary examination  of  Vermilion  Harbor,  Ohio,  the  indorsements 
of  the  division  engineer  thereon,  and  other  data  available,  including 
comnmnications  from  interested  parties. 

In  1886,  when  the  improvement  of  this  harbor  was  begun,  the  depth 
of  water  over  the  bar  was  less  than  2  feet  Between  1836  and  1874 
two  piers  of  cribwork  filled  with  stone  were  built  125  feet  apart. 
The  east  pier  is  1,075  feet  and  the  west  pier  1.125  feet  long,  binc^ 
1874  no  additions  have  been  made  to  the  lengtn  of  the  piers,  money 
appropriated  since  that  time,  some  ^20,000,  having  been  expend^  in 
repairs  to  the  piers  and  in  dredging  and  rock  excavation.  The  piers 
teiiiiinate  at  tne  position  occupied  by  the  12-foot  contour  in  1874. 
Sand  travels  around  the  west  pier  from  the  western  foreshore  and  is 
deposited  in  an  outer  bar. 

The  original  project  proposed  to  obtain  a  depth  of  10  feet;  this 
project  was  subsequently  modi  tied  to  provide  for  a  depth  of  12  feet, 
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involying  rock  removal  from  the  channel  between  the  piers.  In  1880 
the  project  was  expanded  to  provide  an  increaue  in  channel  depth  to  14 
feet  from  deep  water  in  the  late  to  the  city  wharves.  This  project  wa« 
never  carried  out  During  the  fiscal  year  ending  June  30, 1881,  a  nar- 
row cut  14  feet  deep  was  dredged  from  the  lake  into  the  river  except 
at  two  points  where  solid  rock  was  encountered  at  13  feet  The  present 
ruling  depth  is  12  feet  Much  the  greater  part  of  the  superstructures 
of  both  piers  is  in  a  ruinous  condition. 

The  accompanying  report  contains  a  project  for  the  permanent  repair 
of  the  piers  and  for  the  execution  of  a  small  amount  of  dred^^ing,  at 
an  estimated  total  cost  of  $45,000.  The  estimated  cost  of  the  pier  work 
is  *42,350. 

This  harbor  is  of  small  commercial  importance.  In  1899  it  was 
reported  that  ''the  harbor  is  not  a  commercial  port,  but  is  used  some- 
what as  a  refuge  for  small  fishing  Ix)bXs  and  tugs."  (Annual  Report 
of  the  Chief  ofEngineers  for  18i)9,  page  529.)  It  appears  from  com- 
munications submitted  )>y  intt^vsted  parties  that  the  annual  receipts 
by  water  amount  to  about  ;},.')():>  terns,  consisting  of  fish  (2,000  tons)  and 
lumber  (between  600,000  and  1  jm»o,CK)0  feet).  There  are  no  shipnionts 
by  water.  The  existing  depth  serves  present  commerce  reasonal>ly 
well;  this  commerce  is  not  sufficient  to  warrant  any  expenditure  for 
deepening  the  entrance  channel;  nor  would  an  increase  of  depth  be 
followed  by  any  material  increase  of  commerce. 

If  the  piers  are  not  repaired  in  the  immediate  future  they  will  be 
destroyed.  To  repair  them  with  timber  would  be  more  exp<»nsive  in 
the  long  run  than  the  method  proposed  within.  The  district  officer^s 
plan  provides  for  the  permanent  repair  of  the  piers,  and  makes  full 
use  of  their  under-water  portion,  which  portion  is  not  subject  to  decay, 
and  if  protected  from  attack  by  the  wave«.  is  well  suited  to  form  part 
of  a  structure  intended  to  be  enduring.  To  provide  permanently  for 
the  continuance  of  existing  commerce,  the  Board  believes  that  the 
piers  should  be  repaired  in  tne  manner  proposed  by  the  district  ofiicer. 

The  Board  is  tnerefore  of  opinion  that  it  is  not  desirable  for  the 
United  States  at  the  present  time  to  do  any  further  work  in  improve- 
ment of  the  entrance  channel  at  Vermilion,  but  that  it  is  desira)>lo 
permanently  to  repair  the  piers,  as  proposed  by  the  district  officer,  at  a 
oost  of  $42/3.50. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col.y  Coi^m  of  EnghieerSn^ 

HenioT  Menwtr  of  the  Board. 


LITTEB  or  MB.  ■•  U  COBT. 

Vjouuuon,  Ohio,  SepUmbtt  i,  J90t. 

Dkab  8ib:  Relative  to  the  matter  of  the  condition  of  oar  piers  and  harbor  and  the 
oomineroe  of  tlie  port,  I  beg  to  submit  the  following: 

For  quite  a  number  of  vears  very  little  money  hM  been  expended  for  the  mainte- 
nance of  the  ciiannel  ana  the  piers  and,  oonsejiuentlv,  their  condition  has  grown 
steadily  worse.  The  piers  are  inBt  going  to  ruin.  The  east  one  in  particular  has 
been  broken  through  oy  the  seas,  a)M>ut  December  1, 1900,  and  again  a  few  weeks  ago. 
The  former  break  was  repaired  temporarily,  but  its  condition  now  is  as  bad  as  before 
the  repairs  were  made. 

Through  the  de|)06it  of  silt  and  the  washing  of  sand  into  the  channel  through  the 
break  in  the  piers,  the  depth  of  water  has  been  so  reduced  that  it  ia  now  impoaaible 
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for  even  the  smaller  of  the  lumber  carriers  to  get  in  withont  lightering  a  jKyrtioii  of 
the  cargoes.  Even  the  deeper  draft  fishing  tugs  have  recently  been  compelled  to 
quit  using  this  port  because  of  the  condition  of  the  channel. 

The  same  conditions  have  made  it  practically  impossible  for  the  excarsion  flteamen 
to  trade  here,  as  they  have  previously  done  to  some  extent 

In  spite  of  these  hmdrances  to  the  commerce  of  the  oort  a  considerable  amotint  of 
lumber  has  been  received  by  boat,  and  the  annual  catch  of  fish  here  still  amounts  to 
about  4,500,000  or  5,000,000  pounds. 

The  port  is  also  a  harbor  of  refuge  of  considerable  importance.  It  is  freqaentec] 
during  the  season  by  large  numbers  of  yachts. 

A  large  fleet  of  vessels,  with  an  aggregate  tonnage  of  probablv  60,000,  hails  from 
this  port,  and  a  considerable  amount  of  vessel  repair  work  had  always  been  done 
here  during  winters  until  the  past  few  years,  when  the  condition  of  the  harbor 
prevented. 

The  citizens  of  Vermilion  are  deeply  interested  in  the  maintenance  of  the  harbor, 
and  trust  that  a  sufficient  appropriation  will  be  made  by  Congress  to  at  least  restore 
it  to  its  former  condition. 
Respectfully,  yours, 

£.  L.  Ck>Br. 

Maj.  Dan  C.  Kinqman, 

U.  S,  Engineer  Corps, 


lettbk  of  mr.  ed.  h.  zurhorst,  collector  of  customs. 

Port  of  Sandusky,  Ohio. 

September  S,  190f. 

Sir:  I  inclose  a  list  of  vessels  in  my  district  that  hail  from  Vermilion,  Ohio,  and 
will  sav  that  from  personal  acquaintance  and  knowled^  of  the  harbor  of  Vermilion, 
I  am  in  hopes  that  you  will  carefully  consider  its  situation,  and  aid,  so  far  as  you 
can  conHifltentlv,  in  making  nmch  needed  improvements,  to  the  end  that  the  harbor 
may  be  in  condition  to  be  of  service  to  the  vessel  interests  that  would  use  it. 
Respectfully,  yours, 

Ed.  H.  Zubhorst, 
Maj.  Dan  C.  Kinoman,  OoUedor. 

Major,  U,  S,  Engineer  Corps, 


lAst  of  vesseh  hailing  from  the  port  of  Vermilion,  Ohio. 

Schooner  Angus  Smith.  Steamer  City  of  Kome.  Steamer  MaasachaseUa. 

S(!hooner  B.  VV.  Parker.  SteamerCharlesP. Strieker.  Steamer  MarkwelL 

S(;hooner  F.  A.  (Jeorger.  Steamer  Charlemagne  Tow-  Steamer  Mecosta. 

Schooner  Moonlight.  er,  jr.  Steamer  Neosho. 

Schooner  Melvin  S.  Bacon.  Steamer  Charles  A.  Eddy.  Steamer  Neehoto. 

Schooner  Verona.  Steamer  Favorite.  Steamer  Olympia. 

Schooner    W.   S.   Crosth-  Steamer   George   F.    Wil-  Steamer  R.  R  Schack. 

waite.  Hams.  Steamer  Sitka. 

Steamer  Alfred  P.  Wright  Steamer  Hiawatha.  Steamer  Tacoma. 

Steamer  Alex  Nimick.  Steamer  Helena.  Steamer  V.  Swain. 

Steamer  A.  A.  Parker.  Steamer  John  Craig.  Steamer  Waverly, 

Steamer  Cumberland.  Steamer  J.  0.  (lilchrist  Steamer  Wallala. 

Steamer  Columbia  Steamer  John  Harper.  Steamer  Yukon. 

Steamer  C.  W.  Elphicke.  Steamer  Lansing.  Steamer  Yakima. 

Steamer  City  of  Naples.  Steamer  Merrimat^  Steamer  Gilchrist. 

Steamer  City  of  Genoa.  Steamer  Manhattan.  Steamer  Lake  Shore. 


LETTER  OF  THE  GEO.  FISCHER  LUMBER  COMPANY. 

Vermilion,  Ohio,  September  4y  190f. 

Dear  Sir:  We  understand  you  are  preparing  a  re(K>rt  of  the  condition  of  Vermilion 
Harbor,  and  that  you  have  recently  l)et»n  here  to  inspect  for  this  purpose;  if  this  is 
correct  you  undoubtedly  know  the  necesnity  for  improvements  to  save  the  harbor. 

The  extent  of  our  business  at  this  place  depends  very  largely  upon  the  condition 
of  the  harbor,  in  the  way  of  getting  our  lumber  supply,  and  also  in  trade  that  we  get 
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through  the  fishinf^  interests,  which  are  qaite  extensive  here,  and  nnlesR  the  harbor 
can  \ie  inaintaine<t  and  improved  we  will  all  suffer  loss  and  finally  be  obliged  to  quit 
buniness,  which  will  be  a  great  I088  to  the  village. 

We  revive  here  annually  by  water  from  600,000  feet  to  1,000,000  feet  of  lninJ)or. 
If  the  harlx)r  was  deeper  we  would  increase  tnis  very  laigely,  bef-ause  we  now  are 
often  compelled  to  resort  to  rail  shipment  for  supply  on  account  otf  not  being  able  to 
obtain  boatai  that  can  get  in  here. 

We  hope  that  you  will  rejK>rt  as  favorably  as  possible,  and  that  you  can  recommend 
an  appn>priation  for  the  bettennent  of  the  harl)or;  the  latter  is  what  we  need. 
Yours,  very  truly, 

The  Geo.  Fischxb  Lumbeu  Co., 
Gbo.  Fischsb. 
Dan  C.  Kingman, 

Major f  CorpB  of  Engineers,  V.  S,  A, 


lktter  op  agent  of  lake  shore  and  michigan  southern  railway  company. 

The  Lake  Shore  and  Michigan  Soitthern  Railway  Company, 

VermUioUf  OhiOf  September  ^,  J 902, 

Df.ar  Sir:  Aflrreeably  to  request,  for  the  year  ending  August  30,  1902,  forwanlcMl 
3,100,(KK)  i)oun(!8  of  fitnh  from  thin  station. 

In  looking  over  the  figures  for  the  past  ten  years  I  find  the  average  shipment  of  fish 
has  been  3,800,000  pounds  per  year. 
Yours,  truly, 

A.  II.  LuMBACU,  AgenL 
Mr.  K.  L.  Corn,  Esq., 

Cashier  Erie  County  Banking  Company,  Vermilion,  Ohio. 


SUPPLEMENTARY  REPORT  ON   PRELIMINARY  EXAMINATION. 

Engineer  OrncE,  U.  S.  Army, 
Cleveland,  Ohio,  Augtist  26,  lOOS. 

(ienkral:  When  I  siibmittcnl  my  report  of  mv  preliminary  exam- 
ination of  the  harbor  of  Vermilion,  Onio,  an  allotment  was  made  of 
$250  by  the  Chief  of  Kngineern  to  enable  me  to  extend  the  preliminary 
examination,  by  survey  or  otherwise,  as  far  as  might  be  necessary  to 
enable  me  to  odfer  an  opinion  as  to  the  worthiness  of  the  improvement 
The  examination  has  at^cordingly  been  extended,  and  the  information 
gained  is  exhibited  upon  a  map,'  a  tracing  of  which  is  transmitted 
herewith.  This  shows  the  exact  condition  of  the  channel  at  the  pres- 
ent time  and  also  the  condition  of  the  piers.  The  superstnicture  of 
the  piers  is  in  a  ruinous  state.  The  timber  is  nearly  ail  decayed,  the 
8«»a  breaks  over  them,  and  the  sand  is  carried  into  the  channel.  They 
will  deterionite  nipidly  from  this  time  and  it  will  not  be  very  long 
U^fore  they  will  U»  breached  and  the  channel  so  filled  up  as  to  render 
the  harltor  entirely  useless. 

The  United  States  hius  ex(>ended  at  this  place  the  sum  of  $133,277.55 
during  the  entirt";  period  in  which  the  harbor  has  been  under  improve- 
ment. The  tracing  shows  tlie  net  result  of  the  expenditure.  If  noth- 
ing is  done  in  a  tew  years  the  entire  expenditure  will  be  lost.  By 
the  exi>enditure  of  an  additional  amount  the  piers  may  be  restored, 
rendered  durable,  and  the  harl)or  may  be  made  as  good  as  it  ever  was. 
It  is  of  some  value  locally  and  of  some  yalue  as  a  refuge  for  small 
yesseb.     It  may  become  more  valuable  in  the  future. 

•  Not  printed. 
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There  is  shown  upon  the  tracing  a  section  of  jetty  showing  how  it 
might  be  repaired.  The  superstructure  is  first  cut  down  to  mean  lake 
level,  which  is  about  the  line  of  no  decay  for  timber.  The  walls  of 
the  crib  are  thcgi  reenforced  by  a  riprap  of  heavy  stone  having  slopes 
of  1  on  li.  The  new  superstructure  is  built  by  rounding  up  the  stone 
filling  of  the  crib  and  paving  with  large  flat  stone  not  less  than  2i  feet 
thick,  so  as  to  give  a  form  of  superstructure  as  indicated,  and  a  height 
of  jetty  about  5  feet  above  mean  level. 

For  the  execution  of  the  work  it  would  require  the  following 
material: 

9,500  tons  of  paving,  at  $2  a  ton 919,000 

13,000  tons  of  heavy  riprap,  at$1.50a  ton 19,500 

To  rcHtore  the  channel  there  will  be  about  12,000  yards  of  dredging,  at  20 
cents  a  yard 2,400 

In  all 40,900 

or,  with  the  addition  of  about  10  per  cent  for  contingencies,  the  cost, 
in  round  numbers,  would  be  $45,000. 

This  is  about  33  per  cent  of  the  amount  already  invested  at  this  har- 
bor, and  in  my  opinion  this  expenditure  would  be  judicious.  I  think 
this  treatment  is  the  proper  one  to  apply  to  the  small  jettied  harbors 
on  the  chain  of  lakes. 

I  am  therefore  of  the  opinion  that  the  harbor  is  worthy  of  improve- 
ment to  this  extent,  and  I  am  of  the  opinion  that  the  whole  or  any 
portion  of  this  amount,  not  less  than  one-fourth,  eould  be  advantage- 
ously expended  in  the  next  fiscal  year. 

Very  respectfully,  your  obedient  servant, 

Dan  C.  Ejngman, 
Ma)or^  Corps  of  Engineen. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  -4. 

(Through  the  Division  Engineer.) 

[F\nt  Indonement.] 

Office  Division  Engineer,  Northwest  Dtvtsion, 

Chicago^  in.^  September  8^  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  recommended 
for  approvaL 

O.  H.  Ernst, 
Colond^  Corps  of  Enffvneera^ 
Dwmon  Engineer^  Northfoest  DUnrion. 


^ 
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IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  OF  CERTAIN- 
RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904.  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS.  OFFICERS  IN  CHARGE, 
MA  J,  THEO,  A.  BINGHAM  AND  FIRST  LIEUT.  P.  S.  BOND,  CORPS  OF 
ENGINEERS. 


IMPROVKMBNTB. 


1.  Erie  Harbor,  Pennsylvania. 

2.  Dunkirk  Harlx)r,  New  York. 

3.  Buffalo  Harbor,  New  York. 

4.  Lake  Erie  entrance  to    Black  Rock 

Harbor  and  Erie  Badn,  New  York. 


5.  Buffalo  entrance  to  Erie  Basin  and 

Black  Rock  Harl>or,  New  York. 

6.  Tonawanila  Harlx>r  and  Niagara  River, 

New  York. 


EXAMINATIONS  AND  8URVBY8. 


7.  Black  Rock  Harbor,  New  York.  8.  Erie    Basin,    BufEalo    Harbor,    New 

York. 


HARBOR   UN] 

9.  Buffalo  Harbor,  New  York,  at  Stony  Point 


United  States  Engineer  Office, 

Bvfah,  iT.  J:,  July  IS,  lOOJ^. 

General:  I  have  the  honor  to  forward  herewith  reports  of  openi- 
tions  on  the  river  and  harbor  works  under  my  charge  for  the  year 
ending  June  80,  1904. 

Very  respectfully,  your  obedient  servant, 

P.  S.  Bond, 
First  LietU.,  Corps  of  Engineers. 
Brig.  Gen.  A.  Mackenzie, 

Chief  of  Engineers^  U,  S.  A. 


QQ  I. 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

REPORT  OF  OPERATIONS. 

All  work,  except  minor  repair  work,  was  done  under  contract  with 
the  Buffalo  Dreaging  Company,  Buflfalo,  N.  Y.,  dated  August  21^ 
1902. 

3243 
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Concrete  supern^finicUvre^  south  pier. — This  work  implied  the  removal 
of  the  decayed  timber  superstructure  and  stone  filling  from  the  whole 
pier,  1,215  feet  long,  to  the  elevation  of  2  and  3  feet  below  mean  water 
level  in  diflFerent  portions  of  the  work,  as  defined  in  the  specifications; 
the  leveling  and  repair  of  the  cribs  to  a  true  grade  at  these  elevations; 
the  placement  of  concrete  blocks  of  the  dimensions  specified,  backed 
with  stone  filling  and  the  molding  in  place  of  a  concrete  deck,  cover- 
i«g  the  blocks  and  stone  filling.  The  crown  of  the  finished  super- 
structure to  be  4  feet  above  mean  lake  level. 

The  following  was  the  condition  of  the  work  at  the  beginning  of  the 
fiscal  year: 

The  superstructure  and  crib  walls  above  grade  had  been  removed 
for  a  distance  of  421.7  feet  from  the  east  end;  210  feet,  seven  crib 
lengths,  from  the  east  end  had  been  leveled  and  repaired  for  the  recep- 
tion of  concrete  blocks;  thirty-one  side  wall  blocks  had  been  placed  m 
position  and  two  cross- wall  blocks  molded  in  place;  the  flagstones 
mentioned  in  paragraphs  84  and  85  of  the  specifications  had  been 
removed  to  the  south  breakwater  and  deposited  in  the  deck  of  that 
structure  for  a  distance  of  571  feet  from  the  north  end. 

Operations  involving  the  removal  of  old  sux)erstructure,  leveling 
and  repairing  cribs,  making  and  setting  concrete  blocks,  placing  stone 
filling  between  blocks,  and  molding  in  place  the  concrete  deck,  were 
continued  in  proper  correlation  during  the  fiscal  year,  imtil  the  work 
was  finally  completed  on  November  4,  1903.  The  reconstruction  has 
placed  the  south  pier  in  a  permanent  form,  neat  and  substantial  in 
appearance. 

The  repair  of  the  underlying  cribs  over  the  easterly  424  linear  feet 
of  the  pier  presented  no  unusual  features  and  was  accomplished  under 
the  ordinary  methods. 

The  cribs  in  the  remaining  791  linear  feet  of  the  work,  however, 
were  sunk  in  irregular  alignment  and  surface  and  were  built  of  round 
timber  flattened  on  two  sides  and  fastened  with  tree-nails.  This  sub- 
structure had  endured  since  the  early  dates  of  the  improvement  at  this 
harl)or  and  the  cribs  were  w^ell  founded.  It  was  therefore  decided  to 
build  back  the  specified  new  timber  grillage  foundation  on  the  old  tim- 
ber wherever  found,  examining  the  work  critically  to  develop  any 
weakness  retjuiring  special  repair. 

The  old  cribs  over  th's  portion  of  the  work  were  removed  to  depths 
varying  l)etween  2.75  feet  and  6  feet  below  mean  lake  level;  and  the 
work  repaired  and  built  back  with  hemlock  timl>er  to  the  uniform  ele- 
vation of  2  feet  below  mean  lake  level  as  a  foundation  for  the  concrete 
blocks. 

All  crib  timbers  were  lacking  at  four  locations  in  the  harbor  face. 
The  aggregate  length  of  the  openings  being,  approximately,  80  feet. 
The  openings  were  closed  with  15  oak  piles,  20  feet  long,  driven  in  the 
channel  face  al>out  5  feet  centers  and  capped  with  the  face  timber  of 
the  grillage  support  for  the  concrete  blocks.  All  crib  timbers  were 
lacking  for  92  linear  feet  at  the  west  end  of  the  structure.  The  sub- 
structure here  consisting  of  a  mound  of  rubble  stone,  of  indeterminate 
depth,  held  in  ix)sition  at  the  sides  l)y  piles  driven  al>out  4  feet  centers. 

The  adjacent  lake  and  channel  beds  were  above  the  elevation  fixed 
for  the  bottom  of  the  concrete  blocks,  and  the  stability  of  the  rubble 
was,  in  all  respects,  ample  for  the  requirements  of  the  foundation. 
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The  lines  of  the  new  superstructure  here  were  established  and  the 
sections  of  the  foundation  grillage  assembled^  sunk,  and  bedded  in 
prcpai'ed  and  leveled  trenches  iu  tno  rubble  stone  of  the  structure. 

The  construction  and  methods  employed  in  tlic  repair  of  the  undor- 
Iving  cribs  were  recorded  on  a  drawing  of  the  work,  compiled  from 
Hav  to  day,  as  the  work  progressed. 

The  I'einoval  of  the  old  superstructure  was  l)egun  on  April  20  and 
the  repair  of  cribs  on  Mav  6,  1903.  Both  were  completed  on  practi- 
cally tlie  same  date — OctoWr  14,  1SH)8. 

All  operations  incident  to  the  preparation  of  the  foundation  cribs 
were  carried  on  in  water  from  2  to  G  feet  deep,  necessitating  special 
examination  of  the  underlying  criks  to  determine  their  condition. 

A  water  telescope  (5  feet  long  was  designed  to  facilitate  this  exami- 
nation. It  was  in  the  form  of  a  conical  shell,  of  galvanized  iron.  No. 
li\  gauge,  t)  inches  diameter  at  the  bottcmi  and  2  inches  at  the  top.  A 
plate  glass  one-fourth  of  an  inch  thick  was  fitted  in  the  bottom  and 
secur4»d  by  galvanized  iron  lugs  against  which  the  glass  was  ^^  Iwdded'' 
in  steamfitters'  cement.  This  appliance  enabled  the  force  to  control 
and  critically  examine  all  details  of  the  work  from  the  water  surface. 

At  the  In^ginning  of  the  fiw-al  year  the  molding  of  concrete  l)l(Mks 
was  well  amanctHi.  OiJerations,  in  this  particular,  were  continued 
from  time  to  time,  in  connection  with  the  other  items  of  the  work,  to 
completion  on  October  8, 1908.  The  placement  of  the  concrete  blocks 
had  lK»en  lK»gun  during  June,  11H>3,  During  the  fiscal  year  this  work 
was  advanced,  at  intervals,  to  a  completion  October  19, 1903,  on  which 
(laU^  the  closure  blocks  were  set. 

The  progress  of  this  iK)rtion  of  the  work  developed  no  unusual 
c<mdit ions  and  no  s|)ecial  construction  was  employed  worthy  of  men- 
tion, except  that  the  l»ack  of  the  blocks  were  in  all  inises  founded  on 
supix>rting  timl)ers  of  the  grillage. 

Tlie  deck  concrete  was  laid  in  24  sections  in  lengths  varying  from 
40  to  iii)  feet  and  in  widths  varying  from  IH  to  114  i^<*t,  confonning  to 
tlie  sfMui  over  the  coiu'rete  bhn'ks.  This  item  of  the  work  was  begun 
on  July  23  and  <*oiiipleted  on  CVtolier  31,  1903. 

Tln»  placement  of  manhole  <*overs  was  carried  on  at  intervals  Iwtween 
()ctol>er  9  and  Novenil>er  2,  1903. 

TIk»  work  was  cleaned  up  and  accepted  on  Novemlwr  4,  1903.  The 
plan  and  methods  of  constru(*tion  for  the  south  pier  concrete  super- 
structun*  were  in  all  respwts  similar  to  thosi*  employed  on  the  con- 
crete superstructure  for  the  north  pier  in  1H99-15H)0.  This  work  is 
descrilKHl  and  illustrated  by  photographs  in  the  Annual  Report  of  the 
Chief  of  Kngineers  for  iSHio,  pa^e  4102  et  sei|. 

The  concrete  entering  into  this  work  was  composed  of  Ijehigh  Port- 
land i*ement,  l)each  sand  from  loi'al  l>eaches,  gravel  f roin  >iagam 
River,  New  York,  and  crushed  flinty  limestone,  tlie  full  product  oi  the 
crusher  iHMiig  incor|)onited.  All  concrete  was  made  in  proiK)rti(»ns  of 
I  i>art  cement,  2  parts  sand,  2  parts  gravel,  and  4  parts  broken  stone. 
All  concn»te  was  mixed  in  a  4-i<M)t  cuIm*  mixer.  Tlie  volume  of  water 
added  in  mixture  was  under  derinite  regulation  and  was  varied  Ix^tween 
the  extremes  of  3  and  S  pi»r  cent  of  the  volume  of  the  Imtch,  demanding 
on  the  degret*  of  saturation  of  the  comix>nents  due  to  the  weatner  con- 
ditions. The  <*oncn'te  was  mixed  wet  to  the  intent  of  supplj'ing  a 
thoroughly  plastic  mass. 
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The  care  of  public  property,  the  surveillance  of  the  peninsula,  and 
the  water-level  observations  with  the  automatic  water  gauge  were 
continued  during  the  year. 

Surveillance  of  Presqu^  IhU  Peninstda, — Wat(*.hman  elames  Hunter 
was  on  duty  throughout  the  year  to  see  that  no  depredations  were 
committed  and  to  put  out  fires  which  occasionally  occur.  In  addition 
to  these  duties  ho  acted  as  engineer  of  the  steam  launch  during  the 
season  of  navigation,  and  had  charge  of  the  water  gauge. 

A  history  or  attempts  during  past  years  to  secure  for  private  or 
corporate  interests  tlie  right  to  use  or  title  to  the  peninsula  is  given  in 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1898,  pages  2743 
et  seq.;  for  1901,  pages  3298  et  seq.,  and  for  1903,  2117  et  seq. 

Daring  the  past  fiscal  year  the  water  commissioners  of  the  city  of 
Erie,  Pa.,  occupied  the  portion  of  the  peninsula  at  '^Big  Bend"  with 
survey  parties,  and,  in  connection  with  their  surveys  for  waterworks 
purposes,  built  two  board  buildings  and  a  small  wharf  on  the  bay  shore, 
and  cut  out  underbrush,  and  planted  monuments.  While  specific 
authority  for  such  occupancy  was  doubtful,  it  was  not  interfered  with, 
as  none  of  the  occuimncy  was  in  material  conflict  with  the  rights  and 
interests  upon  the  peninsula. 

The  following  act  was  passed  by  the  Fifty-eighth  Congress,  second 
session: 

AN  ACT  Granting  curtain  rights  and  privileges  to  the  commiwioneni  of  waterworks  in  the  city  fA 

Erie,  Pennsylvania. 

Be  it  enacted  hy  the  Senate  and  Hoiise  of  Representalives  of  the  Untied  States  of  America 
in  Congress  asaemhledy  That  the  commissioners  of  waterworks  in  the  city  of  Erie, 
State  of  Pennsylvania,  are  hereby  granted  the  riglit  to  use  and  occupy  so  much  of 
the  land  belonging  to  the  United  States,  known  as  Presque  Isle  Peninsula,  not  exceed- 
ing one  hundr^  and  seventy-tive  aci'es,  as  may  be  necessary  for  the  i>urr>oee  of  lay- 
ing, extending,  protecting,  and  maintaining  an  intake  pipe,  and  for  laying  oat, 
installing,  building,  maintaining,  and  operating  the  necessary  reservoirs,  settling 
basins,  and  filtration  l)eds  for  the  waterworks  of  the  said  city  of  Erie,  and  in  con- 
nection therewith  to  construct  and  maintain  buildings,  houses,  an<l  sheds,  to  reclaim 
marsh  lands,  to  plant  trees  and  shrul^s,  to  build  and  maintain  walks,  roads,  docks, 
and  any  other  works,  improvements,  or  structures  that  may  be  requireii  for  the  pur- 
pose oi  supplyinsr  the  city  of  Erie  with  water,  and  for  no  other  purpose:  Provided, 
That  the  use  and  occupation  of  the  said  lands  shall  in  no  manner  affect  the  right, 
title,  and  interest  of  the  Uniteil  States  in  and  to  such  lan<l,  nor  the  Government  right 
of  passage  a<!ross  the  land  sooccupie<l;  and  the  said  commissioners  of  waterworks 
shall  do  nothing  that  may  injuriously  affect  the  harbor  of  Erie  or  the  peninsula  of 
Presque  Isle  as  a  protection  for  this  harlx>r:  Promded  further ^  That  the  United  States 
shall  not  be  liable  for  any  damage  whatever  that  may  at  any  time  occur  to  the  water- 
works improvement:  And  provided  further ^  That  the  exercise  of  the  right  hereby 
granted,  and  the  exeimtion  of  any  work  hereby  authorized,  shall  be  in  accordance 
with  such  plans  and  8ix»cifications*as  may  Ije  approved  by  the  Sei'retary  of  War,  and 
subject  to  such  further  stipulations  and  conditions  as  he  may  prescril)e. 

Sec.  2.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressl  v  reserved. 

Approve<l,  April  27,  1904. 

Under  the  provisions  of  this  ju't  and  of  the  act  of  Februar}'  23, 1893, 
chapter  153,  ample  rights  and  j)rivilefifes  are  secured  to  the  water  com- 
missioners of  the  city  of  Erie  to  extend  and  ixjrfect  the  water  supply 
of  their  cit}-. 

CONDITION  OF  THE   WORKS. 

The  north  pier  is  in  good  condition,  except  750  linear  feet  of  timber 
crib  pier,  wnich  was  built  prior  to  1883.  This  ix>rtion  is  badly 
decayed,  and  the  reconstruction  of  the  superstructure  with  concrete  is 
urgent 
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The  reconstruction  and  repair  of  the  south  pier  and  south  break- 
water in  1903  has  placed  these  structures  in  good  condition. 

The  entrance  channel  and  harbor  basin  are  in  good  condition.  The 
channel  is  practically  of  the  required  depth  of  20  feet  at  mean  lake 
level  for  the  requirea  width  of  300  feet. 

The  preservation  of  the  peninsula  is  of  vital  importance  to  Eric 
Harlior,  and  it  is  for  the  purpose  of  preserving  the  harlwr  that  the 
protection  of  the  weak  parts  of  the  peninsula  has  been  deemed  neces- 
sarv.  The  weakest  portion  is  the  long  narrow  neck  at  the  western 
end,  and  works  of  protection  have  been  constructed  to  prevent  a 
breach  through  this  narrow  neck.  The  danger  exists  during  severe 
storms  from  the  westward. 

The  protection  works  for  the  neck  consist  of  the  remains  of  a  shore 
protection  constructod  in  lH8il.  which  afford  little  or  no  protection, 
and  the  tree  gn)wth  propagatoa  and  maintained  on  the  necK.  During 
181>6-lHt>8  a1>out  i\^iMH)  young  locust  and  willow  trees  were  planted  on 
the  neck  of  the  {XMiinsula.  Most  of  these  have  grown  finely  and  now 
furnish  a  i>ermanont  and  living  protection  to  this  neck. 

The  l>each  erosion  along  thelKxiy  of  the  peninsula  has  been  corrected 
to  some  extent  by  jetties  built  out  from  the  shore.  At  the  present 
time  there  is  one  dilapidated  jetty  at  the  easterly  end  no  longer  of 
ser\'ice,  and  three  jetties  about  the  middle  of  the  peninsula  shore. 

PROPOSED  OPERATIONS  AND   REMARKS. 

The  river  and  harbor  act  of  March  3,  1899,  officially  adopts  a  now 
and  exti»nded  project  for  the  improvement  of  Erie  Harbor.  This  is  in 
accordance  with  the  report  from  this  office,  with  map,  in  House  Execu- 
tive Document  No.  70,  Fifty-fifth  Congress,  first  session,  and  without 
map  in  the  Report  of  the  Chief  of  Engineers  for  1897,  page  3238. 
'^his  new  project  is  summarized  as  follows: 

( 1 )  To  repair  an<l  keep  in  repair  existing  straetorefi. 

(2)  To  exU»nd  the  north  pier  500  feet 

(3)  To  extend  the  mmth  pier  1,000  feet 

(4)  To  (ired^)  the  entrance  channel  to  a  depth  of  20  feet 

(5)  To  <inHl);e  a  iK>rtion  of  the  eaKtem  end  of  the  bay,  needed  for  accen  to  dockft, 
to  a  depth  of  20  fec»t. 

(8)  To  huild  four  protraction  jottio8  along  the  oatside  of  Preaqae  Isle  Peninsula. 
(7)  To  maintain  oxinting  structures  on,  and  vtae  for  Preeque  Isle  Peninsula. 

The  estimated  cost  of  the  project  is  $377,000,  which,  however,  does 
not  include  items  1  and  7,  except  as  specially  estimated  for  at  the  time 
the  project  was  adopted. 

It  is  estimated  that  $127,000  can  be  profitably''  expended  during  the 
next  fiscal  vear  in  carrying  on  work  under  the  project,  viz,  to  extend 
the  south  pier  1,000  feet,  to  build  one  protection  jetty  on  the  outside 
of  Pn\H<]ue  Isle  Peninsula,  and  to  complete  the  dredging  of  the  harbor 
liasin  under  the  project. 

There  will  l)o  ro(|uired  in  addition  the  sum  of  $50,000  for  new  super- 
structure on  the  750  feet  of  iMidly  decayed  pier  and  $10,000  for  gen- 
eral maintenance,  total,  $00,0(K);  making  the  total  amount  that  should 
!«  appropriated  $187,000. 

The  business  of  Erie  Harljor  is  increasing,  and  this  is  believed  to  Iw 
largely  due  to  the  lettered  conditions  of  the  harbor  and  entrance.  The 
further  work  covered  by  the  existing  project  at  Erie  should  be  earned 
on  with  as  little  delay  as  practicable. 

BNo  IWM 204 
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Money  stdtenient. 

Jtdy  1,  1903,  balance  unexpended $89,616.84 

June  30,  1904,  amount  expended  during  fiBcal  year: 

For  workH  of  improvement $9, 415. 13 

For  maintenance  of  improvement 51, 979. 25 

61,394.38 

July  1,  1904,  balance  unexi)ended 28, 222. 46 


Amount  (estimated)  required  for  completion  of  existing  project 127, 000. 00 

Amount  that  cau  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  in  addition  to  the  balance  unexpended  Julv  1,  1904: 

For  works  of  improvement '. $127, 000. 00 

For  maintenance  of  improvement 60, 000. 00 

187, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


STATEMENT  OK  APPROPRIATION8  AND  ALLOTMENTS. 


1823 $150.00 

May  26,1824 20,000.00 

May  25,1826 7,000.00 

March  2,  1827 2,000.00 

May  19,  1828 6,223.18 

March  3,  1829 7,390.25 

March  2,  1831 1,700.00 

July3,  1832 4,500.00 

March  2,  1833 6,000.00 

June  28, 1834 23,045.00 

March  3, 1835 5,000.00 

July  2, 1836 15,122.80 

March  3,  1837 15,000.00 

July  7,  1838 30,000.00 

June  11,1844 40,000.00 

August30, 1852 30,000.00 

1864  (allotment) 15, 000. 00 

June23, 1866 36,961.00 

March  2,  1867 25,000.00 

1868  (allotment) 40,000.00 

1869  (allotment) 22, 275. 00 

Juno  11, 1870 20,000.00 


March  3,  1871 

1871  (allotment) 

June  10, 1872 

June  23, 1874 

March  3,  1875 

August  14, 1876 

Junel6,  1878 

March  3,  1879 

June  14, 1880 

March  3,  1881 

August  2, 1882 

July  5,  1884 

August5, 1886 

Augustll,1888 

Septemlx?r  19,  1890 

1891  (received  from  sales) 

July  13,  1892 

August  18, 1894 

March  3,  1899 

June  13, 1902 


$29,000.00 
10, 000. 00 
15,000.00 
20,000.00 
80,000.00 
40,000.00 
25, 000. 00 
25,000.00 
25, 000. 00 
20.000.00 
20,000.00 
50,000.00 
37, 500. 00 
83,000.00 
40, 000. 00 
4, 716. 89 
40,000.00 
10, 000. 00 
125, 000. 00 
125, 000. 00 


Total 1,196,584.12 


COM.MERCIAL  STATIHTICB  OF  ERIE   HARBOR,    PENNSYLVANIA. 

ArrixxiU  and  defmrtures  ofpesgelsfor  the  year  ending  December  SI,  190S. 


Arrlyals  from— 

Departures  to— 

VeaselH. 

Home  port8. 

Foreign  p>ort8. 

Home  portR. 

Foreign  port«. 

No. 

TonH. 

No. 

Tons. 

34,249 
7.40r) 

No. 

Toii». 

No.       Tnn». 

Steam 

1,040 
104 

1,610,246 
S3, 258 

48 
1« 

1,081 
77 

1.654.685 
83,321 

87 

18 

23  .'MI 

Sail  and  banrefl 

6,923 

Total 

1,144 

1,693,604 

66 

41.654 

l.l.W 

1,738,006 

55 

30,464 

Total  arrivals  and  departures — Number,  2,423;  tonnage,  3,503,628. 

Decrease  of  tonnagt*,  1903  under  1902,  370,100  tons. 

Amount  of  n^venue  colk»cte<l,  vear  1903,  lake  commerce,  $10,805.26. 

Value  of  iiiii>ort8— lake,  $98,424;  rail,  $191,754. 

Value  of  oxportp— lake,  $83,420;  rail,  none. 

Enrolled  tonnage,  jK>rt  of  Erie,  Pa.,  37,177  net  tons. 

Greatest  draft  of  vessels,  19  feet. 
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JUceipti  aikd  Bhipments  by  lake, 

RECEIPTS. 

[Tons  of  2,000  pounds.] 


MerchAndine 

Barley 

r>om 

OmUi 

Ry© 

Wheat 

Flazaeed 

Hour 

Lumber 

Laths 

Poles  and  stave  bolm 
Tlea 


1898. 


1R99. 


1900. 


95,661 

9,223 

288,400 

ft,  916 

67,881 

94,862 

2.224 

1M.614 

7,544 


123,262 

2.119 

147,831 

2,57ft 

10,417 

1ft,  237 

23,475 

192,824 

13.589 

63 

520 


40.876 


235,910 


39,ft21 

9.622 

104,7ft7 

14,306 


Iron  ore 1.221,488 

Copper 26,ft7l 

Lead. 948 

UmcKtone 

Planter  and  t^onient 

Fljih ; 

Pulp  wood I 


1901. 


42,020 
225 
810 


no.  146 

9.785 

118,778 

15.740 

226 


1,467,204       1.670.465 

29.241  '  16,267 

8,86ft  '  508 

26,812 

700   


14.684 


40,431 


ToUl 1,965,390      2,073,868      2.172,193 


l,ftl8.099 

18,104 

1,170 


1902. 


78.842 
2,277 

841 


44,162 


180,982 

28.06ft 

77 


8.300 
22,618 


1,984,988 

ft,  46ft 
2,239 


82.400 


1908. 


89.141 

6.863 

95,849 


10.283 
83,ft88 


166,631 

17,903 

115 

12 

732 

1,257,798 

12.975 

2,973 

2,700 


8.H0O 

in.swx 


1.806,048  I    2.304.808  i      1,71K.:»1 


SHIPMENTS. 


Anthracite  coal 612,282 

787,719 

726,101 

406,741 

416 

53,906 

519,974 

580,788 

88 

59,475 

154.482  !         291.642 

Bituminous  coal ■       857. 870 

537.600 

118 

187.171 

660. 20S  '          533.586 

Pig  and  manufactured  iron ...             626 
Merchandise ]       126,218 

1.079  ,                642 
105.447  :          118.788 

Total !    1,096,996 

1.412,608 

1, 186, 168 

1,110,225          921,160            941.658 

1 

QQa. 

IMPROVKMKXT  OF  HARBOR  AT  DINKIRK,  NKW  YORK. 

KKPOKT  OF  OPKRATIONS. 

No  work  was  done  uyton  any  of  the  harbor  structures  nor  was  an}- 
dredging  done  in  the  channels  during  the  fiscal  3"ear. 

CONDITION  OF  TUB  WORKS. 

The  west  pior  is  in  good  condition,  except  two  old  timber  sections, 
one  110  feet  long  and  one  2(ji\  feet  long,  which  are  in  need  of  new  con- 
crete superstructure.  When  this  new  superstructure  is  supplied  the 
whole  pier  will  l>e  eoiupleted  in  a  permanent  concrete  form. 

The  nreakwater  is  intm*.t,  but  the  old  part^  1,341  feet  long,  is  much 
decayed,  and  further  patching  up  of  the  old  timlier  su|>er8tructure  is 
not  effective  or  advisaule.  It  should  be  replai^ed  by  concrete  in  the 
near  futun*. 

PROrOSRI)  OPERATIONS  AND  REMARKS. 

The  work  outlined  in  the  adopted  project  for  Dunkirk  Harbor  has 
been  completed  and  the  harl)or  is  ready  for  use.  Kxperience  has 
demonstrated  that  tin*  addition  of  an  easterly  breakwater  is  necessary 
to  properly  protect  tlH»  harlwr,  and  a  report  with  estimates  of  the  cost 
of  the  rcifuisite  strurtun'  was  submitted  and  published  in  House  Docu- 
ment Ho.  74,  Fifty-sixth  Congress,  first  aession. 
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All  of  the  timber  portion  of  the  main  breakwater  built  prior  to  1880, 
1,341  linear  feet,  is  old  and  much  decayed  and  liable  to  bo  seriously 
damaged  by  seas,  necessitating  extensive  repairs.  The  remaining 
timber  portions  of  the  west  pier,  viz,  two  sections,  one  110  feet  long 
and  one  266  feet  long  at  the  outer  end,  are  also  old  and  much  decayed 
and  liable  to  similar  damage. 

The  thorough  repair  of  these  structures  can  only  be  effected  bv 
rebuilding  the  superstructures  in  concrete,  and  this  plan  has  been  fol- 
lowed out  so  far  as  funds  would  permit  during  the  past  six  years. 

The  repair  work  on  the  west  pier  substructure,  closing  the  breaches 
therein,  was  done  with  a  view  to  preparing  the  substructure  to  receive 
a  new  concrete  superstructure.  This  concrete  work  could  not  be  done 
until  the  new  repair  cribs  had  fully  settled  upon  their  foundations. 
Such  final  settlement  has  now  occurred,  but  the  available  funds  are 
not  sufficient  for  replacing  the  376  linear  feet  of  old  timber  work  with 
a  concrete  superstructure,  which  is  estimated  to  cost  $25,000,  includ- 
ing contingencies  and  engineering  expenses. 

Moreover,  the  pier  work  could  be  most  advantageously  done  in  con- 
nection with  at  least  as  much  again  of  concrete  work  on  the  break- 
water, or  under  a  contract  of  not  less  than  $50,000.  It  is  therefore 
estimated  that  the  next  river  and  harbor  bill  should  appropriate 
$35,000,  to  be  used  in  connection  vfith  the  funds  available  for  complet- 
ing the  concrete  superstructure  on  the  west  pier,  which  is  estimated 
to  cost  $25,000;  for  rebuilding  with  concrete  500  linear  feet  of  decayed 
superstiiicture  on  the  breakwater,  which  is  estimated  to  cost  $25,000, 
including  contingencies,  and  for  general  maintenance  of  structures  and 
channels,  which  is  estimated  at  $7,000,  including  contingencies. 

Money  statetnent. 

July  1,  1903,  balance  unexpended $22,032.03 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement '. 2. 65 

July  1,  1904,  balance  unexpended 22, 029. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1 , 1 904 36, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


STATEMENT  OK   APPROPRIATIONS   AND   ALLOTMENTS. 


March  27,  1827 $3, 000. 00 

Mav  19,  1828 6,000.00 

March  3,  1829 9, 812.  75 

April23,  1830 1.342.75 

March  2,  1831 7, 102.  50 


March  3,  1873 $48,132.95 

June23,  1874 35,000.00 

March  3,  1875 :i5,000.00 

August  14,  1876 18, 000. 00 

1879 2,500.0() 


July  3,  1832 10, 200. 00     June  14,  1H80 10, 000. 0(» 

June28,  m34 4,000.00  I  July  5,  1884 10,000.00 

March  3,  1835 10, 988.  43     August  5,  188(5 20, 000. 00 

Julv  2,  1836 11, 000.  00     August  11,  1888 15, 000. 00 

March  3,  1837 15, 000. 00  |  September  19,  1890 20, 000. 00 

July  7,  laSS 10,000.00  i  Julv  13,  1892 20,000.00 

June  11,  1844 5, 000. 00  ,  Augunt  18,  1S94 20, 000. 00 

August  30,  1852 30, 000.  00     June  3, 1896 10, 000.  00 

March  2,  1 867 100, 000.  (H)     Juno  22,  1  S*M)  ( rii»avnient ) . .          250. 00 

1869 2, 000.  00     June  4, 1897 *. 398,  258.  00 

July  11,  1870 25,  (KX).  (K)     June  13, 1^)02 25,  IKK).  00 

March  3,  1871 25, 000. 00     -  

June  10,  1872 25,000.00!  Total 987,587.38 
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COMMKWIAI.  HTATIKTIfH  OF   PUNKIRK    IIAKKOK,    NKW    YORK. 

vlrriivi/zt  and  dt'iHirlunn  of  vtnntU  for  thr  ijinr  endintj  Demnh'r  SI,  1V0:L 


.'flseU. 

ArriviilH  fn>m- 

— 

Hon 
No. 

96 

Dvpartiircfi  to— 

\\ 

Home 
107 

ToiiM.       N«>.       Tons. 

1 

le  portju       Fori'lKn  \Mnis. 
Tons,     i  No.       Tons. 

HtcAm 

20. 8M         17 

f>,:<\l 

26,875  1      17 

5.  hx: 

rtiiJl  And  tMivc  . 

* 

\ 

\ 

ToUl 

107 

1 

2f.,HM         17 

6. 687 

96 

26.875        17 

1 

5.M7 

Total  arrivalH  and  departures:  237;  tonnage,  (H,8()3. 

Increase  of  tonnage,  19a3  over  1?>02,  31,308  tonn. 

Amount  of  revenue  collei*t<Hl  for  the  vear  1903:  Lake,  $113;  rail,  $2,133.62. 

Value  of  imports:  Uke,  $2,366;  rail,'$12,174. 

Value  of  exports* :  None. 

Re<*eipt>»  by-lako:  Luinlx^r,  1,257  tonn. 

Shipments  by  lakt^:  Finli,  94  tons. 

I^aanengers  entere<l  and  dei)arte<l,  alxnit  13,000. 

KnniUeil  tonnage,  |>ort  of  Ounkirk,  N.  Y.,  673  grow  tons. 

Greatest  draft  of  vessels,  16  feet. 


QQ3. 

IMPROVKMENT  OF  BUFFALO  HARBOR,  NEW  YORK. 

REPORT  OF  OPERATIONS. 

Tlio  followincf  is  a  detailed  report  of  the  o|)erations  on  the  different 
works  during  the  tis^'jil  year: 

EXTENSION    OF   BREAKWATER  TO   STONY   POINT. 

liuWe  Mouhi/,  or  Sfon*  lirt^ikwaier, — At  the  l>eginningof  the  fiscal 
year,  Julv  1,  liKKH,  work  was  in  progress  under  thocontnu*ts  in  force. 
Tliis  work  was  the  restoration  of  the  suiK*rstrueture  of  the  settled  por- 
tion of  the  stone  hi-eakwater.  (See  Iteport  of  the  Chief  of  Engineers 
for  llHKi  p.  2127. )    The  total  expenditure  at  this  date  was  $981,275.94. 

The  prevailing  wind  during  July  was  from  the  west  and  al)out 
equally  divided  Ix^tween  light  and  brisk.  During  the  month  820 
bloi*ks  of  the  recoven»d  nipping  stone  from  the  sunken  breakwater 
wen»  reset  and  782  blocks,  or  4,(»55.6  tons,  of  new  capping  stone  and 
6,936.8  tons  of  rubblestone  were  placed  in  the  work. 

Good  weather  generally  prevailed  during  the  month  of  August, 
there  l>eing  a  few  (hivs  more  of  westerlj'  tlian  easterly  winds;  the 
former  ranged  fn>m  light  to  brisk,  while  the  latter  were  light.  Dur- 
uig  the  month  257  bloi'ks  of  recovered  capping  stone  were  reset  and 
iH)8  blocks,  or  5,915.1  tons  of  new  capping  stone  and  4,613.i>  tons  of 
rubblestone  were  placed  in  the  work. 

The  weather  during  September  was  quite  favorable,  westerly  winds 
predominating.  Three  hundrcKl  and  sixty-five  blocks  of  recovered 
capping  stcme  wen»  reset  and  478  bhwks,  or  2,563.8  tons  of  new  cap- 

?ing  stone  and  2,611.6  tons  of  rubblestone  were  placed  in  the  wort, 
he  last  capping  stone  was  set  in  place  in  the  stone-breakwater  section 
on  September  24,  11H)3,  finally  completing  the  reconstruction. 

The  riH'onst ruction  of  the  supt^rstructuiv  was  ai'complished  on  the 


3254   REPORT  OF  THE  CHIEF  OF  ENOINEER8,  IT.  8.  ARMY. 

exact  lines  of  the  original  structure,  but  the  slipped  material  under 
water  along  the  harbor  l^ase  of  the  structure  was  not  disturbed. 

As  stated  in  the  last  annual  report,  work  on  the  reconstruction  was 
begun  on  April  23,  1903,  recovering  the  sunken  capping*  stones  by 
means  of  a  aiver.  This  work  was  practically  completed  on  June  30; 
some  few  stones  were  rec^overed  during  July  and  August.  Most  of  the 
recovered  stone  was  stored  on  the  uncompleted  part  of  the  break- 
water and  used  as  needed.  Altogether,  1,790  blocks,  representinff 
over  11,000  tons,  were  recovered  and  reset  in  the  work.  The  niethods 
employed  in  the  work  of  reconstruction  were  similar  to  those  on  the 
original  work,  all  capping  stone  being  set  by  floating  derricks. 

In  addition  to  the  work  of  reconstruction  much  of  the  harbor  side 
of  the  section  rebuilt  was  reenforced  by  the  dumping  of  rubblestone 
on  top  of  the  slopes  and  along  the  base  below  water  level. 

A  typical  section  of  the  breakwater  as  rebuilt  and  reenforced  is 
shown  on  the  accompanying  drawing,  which  is  a  cross  section  at  sta- 
tion 64+20. 

The  cost  of  the  reconstruction  of  the  settled  portion  of  the  stone 
breakwater,  1,300  feet  long,  was  as  follows: 

27,634.3  tons  of  rubblestone  from  Canada,  at  80  cents $22, 107. 44 

15,338.2  tons  of  capping  stone  from  Canada,  at  $1.25 19, 1 72. 75 

Force  account  work,  including  15  per  cent 15, 583. 03 

Cost , 56,863.22 

Other  portions  of  the  stone  breakwater  were  also  strengthened  bv 
dumping  rock  on  the  harbor-side  slope  under  water.  This  rock  was 
obtamed  from  channel  excavations  on  the  improvement  of  the  Lake 
Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin,  New  York,  and 
was  placed  without  cost  to  the  Government. 

The  final  construction  of  portions  of  breakwater  thus  reenforced 
is  shown  on  two  accompanying  drawings,  which  are  typical  cross 
sections  of  structure. 

The  following  is  a  statement  of  tha  detailed  cost  of  the  stone  break- 
water as  finally  completed: 

Original  contract  of  January'  27-28,  1897: 

245,242  cubic  yards  gravel,  at  1.3  centn $31, 881. 46 

202.969.3  tons  rubblestone  from  United  states,  at  HO  centi^ 162, 375. 44 

317,606. 9  tons  rubblestone  from  Caua<ia,  at  m  nmii* 254, 0H5. 05 

Supplemental  contract,  April  2(5,  1898: 

129,921.9  tons  nibblestone  from  Canada,  at  75  cent8 97, 441. 43 

Supplemental  contract,  Sept<*mlx»r  4,  1902: 

422.1  tons  rubblestone  from  Unit^Hl  States,  at  77 J  cent** 327. 13 

16,315.5  tons  rubblestone  from  Canada,  at  77J  cents 12, 644. 51 

563.5  tons  rubblestone  from  Canada,  at  72i  cents 408. 54 

Supplemental  contract,  December  31,  1902: 

27,634.3  tons  rubblestone  from  Canada,  at  80  cent** 22, 107. 44 

Original  contract,  January  27-28,  1897: 

142,429. 1  tons  capping  stone  from  Canada,  at  $1.25 178, 036.  :>' 

Supplemental  contract,  April  26,  1898: 

142.449.4  tons  capping  stone  from  Canada,  at  $1.20 170, 939. 28 

Supplemental  contract,  December  31,  1902: 

■t  ^StL2  tons  cappinff  stone  from  Canada,  at  $1.25 19, 172. 75 

««1  contract,  December  31,  1902: 

<^aild  replacing  11,000  tons  capping  ntone,  force  a(!count  . .     15,58ii.  03 

965, 002. 91 
of  cents,  account  of  monthly  payments ,08 

965,002.99 
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Stony  Point  section^  timber-crib  breakwater. — ^This  section  of  the 
breakwater  was  fully  completed  in  1901,  and  no  work  was  done  upK>n 
it  during  the  past  fiscal  year. 

The  cost  of  this  section  of  the  breakwater,  exclusive  of  engineering 
and  oflSce  expenses,  was  as  follows: 

206,861  cubic  yards  trench  excavation,  at  18  cents $37, 234. 98 

193,383  cubic  yards  trench  filling,  at  13  cents >.     25, 139.  79 

$62, 374.  77 

Foundation  stone: 

12,605.2  tons  from  United  States,  at  80  cents 10, 084. 16 

6,363.1  tons  from  Canada,  at  75  cents 4,772.33 

Rubble  wall  stone: 

202.5  tons,  atSOcenta 162.00 

Total,  19,170.8  tons 15,018.49 

Timber  crib  work: 

300  linear  feet,  at$14.41 4,323.00 

120.5  linear  feet,  at  $19.65 2,367.83 

360.8  linear  feet,  at  $41.27 14,890.22 

541.1  linear  feet,  at  $67.48 36,513.43 

1,504.5  linear  feet,  at  $92.37 138,970.67 

197, 065. 15 
Deduct  40,454.2  tons  filling  stone  from  Canada,  at  5  cents 2, 022.  71 

195,042.44 

14  mooring  cleats,  at  $6 84.00 

10  moorine  posts,  at  $36 360.00 

Extra  work  at  north  end,  emplacement  for  light-house 725. 96 

273  605. 66 
Repairing  damage  in  1901 3*,  819. 46 

Total 277,425.12 

Cost  of  the  extension  of  the  Bxi^alo  breakwater  to  Stony  Point, — The 
following  summary  of  cost  is  derived  from  the  foregoing  ta})les  of  cost: 

Stone  breakwater $965, 002. 99 

South  Harbor  section,  timber-crib-concrete  breakwater 681 ,  445. 37 

Stony  Point  section,  timber-crib  breakwater 277, 425. 12 

Total 1,923,873.48 

The  cost  per  linear  foot  of  the  diflferent  structures  is  as  follows: 

Per  Un.  ft. 

Stone  breakwater,  7,250  feet  long $133. 10 

South  Harbor  breakwater  (timber-crib-concrete)  2,739  feet  long 248.  79 

Stony  Point  breakwater,  2,802.9  feet  long 98.97 

Wind?nill  Point,  Ontario,  Quarry. — All  the  stone  deposited  in  the 
breakwater  construction  by  contract  during  the  fisciil  year  was  obtained 
from  the  Canadian  quarry  of  the  contractors  Hughes  Bros.  &  Bangs, 
located  at  Windmill  Point,  Ontario.  The  output  of  this  (juarry  from 
the  inception  of  the  work  in  1897  to  the  final  completion  in  1903,  was 
as  given  in  the  following  table,  in  tons  of  2,000  pounds: 
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BetBonot^ 

Rubble  Btor 
iwcd  in 

Stone  break- 
water. 

le,  tons  of  2,000  poiind«, 
the  coiiMt  ruction  of— 

Total. 

Capping 
iitoncuiied 
in  tttoiie 
break- 
water. 

ToUl. 

Stony  Pttint 
section. 

South  lUr- 
lK)r  sei'tion. 

1897                       

27.501.6 
66,680.9 
26,361.1 
79,686.0 
146.813.5 
118.876.8 
27.634.3 

27,501.5 
97,269.7 
111.657.4 
122.916.0 
167,795.1 
137,279.2 
68,499.6 

3S3.4 
16.078.7 
42. 425. 1 
51. 988. 7 
77.531.7 
93,470.9 
15,338.2 

'21, 8H4. 9 

IMM                              

30,688.8 
16,228.5 

1 13, 348. 4 

1899 

I9UU 

68,977.8 
43,261.0 
21.981.6 
18.903.4 
30.866.8 

i:»:i.9K2.5 
177.9:M.7 

1901 

24:»,32i;.8 

1VW2 

230. 750. 1 

IMa 

n,  837. 8 

ToUl 

492.012.10 

46.817.8 

183.989.1 

T22,M8.5 

300,216.7 

l.02:i.065.2 

In  addition,  a  largo  amount  of  ntono  was  also  obtained  in  the  United 
States,  as  shown  in  the  following  table: 


tieajiouof — 


1897 
1808 
1899 
1900 
1901 
1902 
1908 


Rubble  Ntonc.  tonn  of  2,000  poundn. 
uned  in  the  construction  of— 

Stone  break-  Stony  Point    South  Har- ! 
water.  miction.      Itor  section 


ToUl. 


76,417.0            2,108.6    

38.802.2          52,963.9    

78.525.5 
91.766.1 
S3.9U0.3 
84,610.0 
27.776.8 
19, 504. 0 

3,981.8  1 29,968.5 

37,291.7    47.318.3 

27,444.7  1 881.6 

19.504.0    

i 1 

ToUl 208,891.4          56.072.4          77,618.4 

1                                               1 

336.0K2.2 

Remarks. 


No  capping  stone. 


KNTRANCE  CHANNEL  TO   BUFFAIX)   RIVER  AND  CITY   Sllir  CANAL. 

This  entrance  channel  In^tween  the  United  States  north  and  south 

triers  was  niaintaincHl  by  the  United  States  up  to  1872,  when  the  city  of 
Buffalo  iUvsunitKi  the  maintenance  and  i*ontinued  it  until  HHHK 

The  riviT  and  harlnir  lU'ts  of  June  T),  IIHK),  and  of  June  18,  11H)2, 
made  siM^cial  pnnisions  ***for  deep<»ning  the  entrance  to  HutTalo  Har- 
bor ana  the  <*ity  ship  canal/'  These*  acts  are  understood  to  again  place 
the  maintenance  of  the  entrance  channel  witli  the  United  States. 

The  entrance  channel  was  dredginl  where  necessary  to  make  the 
channel  22  feet  dei»p  at  mean  lake  level,  July-November,  19<M),  except 
over  a  roi»k  shoal  on  the  north  side  of  the  channel  just  west  of  Kvans 
slip,  which  was  removed  to  the  n»quired  depth  Oi*tol)er-I)t»ceml)er, 
1902.  The  limits  of  the  channel  were  defined  at  the  inner  end  to  l>e  on  a 
line  across  the  end  of  the  idty  ship  canal  from  the  corner  of  Watson 
elevator  dcH*k  to  the  south  line  of  the  Ignited  States  property  on  the 
south  pier  and  across  the  Buffalo  River  from  the  corner  of  the  Watson 
elevator  dcwk  to  the  west  side  of  Evans  slip.  The  channel  was  dredged 
to  within  20  fiM»t  of  the  piers  and  beyond  the  end  of  the  south  pier  400 
feet,  making  a  channel  180  to  2<K)  feet  wide  lK»tween  the  piers  and  3<X) 
feet  wide  lH»yond  the  end  of  the  north  pier. 

N<i  oi>erations  wen*  carriwl  on  in  the  entrance  channel  durinjr  the 
|>ast  lise'al  year,  and  at  its  close  the  channel  was  in  ^ood  condition. 


KRPAIKS  ON    PIERS  ANI>   BKI'IAKWATERS. 

Xo  rejMiirs  wen*  made  on  (he  north  and  south  piers  or  on  the  old 
breakwater  during  the  tiscal  year. 
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CARE   OF   PUBLIC   PROPERTY   AND    ENFORCEMENT  OF    HARBOR    REGUL.A- 
TIONS   AND  OF   LAWS   FOR  THE   PROTECTION   OF   NAVICfATION. 

The  inspection  steamer  Gen.  Jolui  M,  Wihon  was  on  duty  through- 
out the  year  on  the  inspection  of  operations  on  harbor  works,  on  the 
care  of  floating  plant,  and  on  the  enforcement  of  laws  for  the  protec- 
tion of  navigation,  notably  the  dumping  of  dredgings. 

A  watchman  was  on  duty  throughout  the  year  at  the  United  States 
engineer  storehouse  on  the  south  pier,  for  the  care  of  pulJic  propert}', 
and  he  also  acted  as  ferryman  for  employees  and  supplies  to  and  from 
the  storehouse,  and  had  charge  of  the  automatic  water  gauge. 

As  noted  under  ''Occupation  of  the  UniU»d  States  north  pier  by  the 
Delaware,  Lackawanna  and  Western  liailroad  Company,"  a  small 
house  for  the  temporary"  storage  of  supplies  was  placed  upon  the 
United  States  north  pier  just  west  of  the  landing  stairs,  in  September, 
1903.  This  storehouse  is  marked  '*  U.  S.  Receiving  House,"  and  Ls 
supplied  with  a  derrick  for  handling  supplies.  The  receiving  bouse 
was  also  in  charge  of  the  watchman  before  mentioned. 

The  proper  enforcement  of  the  harbor  regulations  issued  by  the 
Secretary  of  War  required  the  employment  of  two  inspectors  to 
enforce  the  rules  relating  to  navigation  through  the  entrance  channel 
at  restricted  speed  and  to  prevent  vessels  blocking  the  channel  by 
lying  two  or  more  abreast  at  the  coal  trestle  and  elevators  on  the 
nortb  pier.  The  inspectors  were  on  duty  during  the  navigation  sea- 
son only,  and  their  enforcement  of  the  rules  resulted  in  a  marked 
improvement  to  navigation  through  the  narrow  channel  between  the 
piers,  often  congested  by  the  numerous  large  and  small  vessels  pass- 
ing in  and  out. 

The  water  supply  for  the  several  storehouses  of  the  United  States 
Engineer  Department  and  the  Light-House  Department,  and  for  the 
dwellings  of  light-keepers  and  the  United  States  life-saving  station, 
all  located  along  the  united  States  south  pier,  has  been  for  many 
years  obtained  by  a  single,  2-inch  water  pipe,  suppl3ing  citv  water, 
laid  across  the  entrance  channel.  This  pipe  bec*ame  entirely  inadc- 
(]uate  for  the  needed  supply  of  water  and,  under  proper  authority, 
arrangements  were  made  to  lay  two  8-inch  pipes  across  the  channel,  to 
replace  the  old  2-inch  pip^*.  Under  the  arrangements  effected,  the 
pipe  and  fittings  were  furnished  by  the  Ignited  States  Light-House 
and  United  States  Life-Saving  departments,  and  the  laying  thereof 
was  done  by  the  United  States  Engineer  Department.  The  pipes  were 
succeasfull}^  laid  across  the  entrance  channel  so  that  the  depth  over 
them  was  not  less  than  20  feet  at  mean  lake  level  at  the  pier  faces  and 
from  23  to  25  feet  in  the  channel  wav.  The  work  was  f ullj'  completed 
in  May,  1904. 

OCCUPATION   OF  THE  UNITED   STATES  NORTH    PIER   BY   THE   DELAWARE, 
LACKAWANNA   AND  WESTERN    RAILROAD   COMPANY. 

This  pier  is  the  only  one  of  the  Government  harbor  works  perma- 
nently occupied  by  corporations  or  private  parties. 

The  occuiMincy  was  begun  in  1S78.  A  history  of  this  occupancy  and 
copies  of  oiiicial  documents  relating  thereto  are  given  in  the  Report 
of  the  Chief  of  Engineers  for  1889,  pages  2873-23S3,  and  in  the  report 
for  1898,  page  2775  et  seq. 

During  all  of  these  years  the  Delaware,  Lackawanna  and  AVestern 
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Raili*oad  Company  has  iiad  praoticall}'  tb&  oxclusivo  use  of  tho  pier, 
the  only  use  oiijoyod  by  the  united  States  toeing  that  of  a  landing  stairs 
at  tlie  inner  end  of  the  pier,  from  whicli  access  to  the  United  States 
property  and  storehouses  on  the  south  pier  is  obtained  by  ferriage 
across  the  entrance  channel. 

Many  stores  and  supplies  are  constantly  being  received  at  these  land- 
ing stairs  for  transfer  across  the  channel  to  the  United  States  Engi- 
neer, United  States  Light-House,  and  United  States  Life-Savingstiition 
storehouses  and  depots,  and  these  stores  and  supplies  were  often  ex  j)osed 
to  damage  by  rain  and  to  loss  by  theft,  while  lying  at  the  landing 
stairs  awaiting  transfer  by  ferry. 

The  need  of  a  temporary  storage  place  on  the  north  pier  was  appar- 
ent and  urgent,  and  steps  were  taken  to  secure  it,  as  shown  by  the  fol- 
lowing correspondence: 

BrFFALo,  N.  Y.,  SepUmher  85,  1903. 

My  Dear  Colonki.  Bingham:  Onr  men  have  told  ine  al)Out  some  ineamin'menb* 
beinfi;  niado  with  reforen(*e  to  Home  n)UHtniction  of  the  (tovernment  near  the  mouth 
of  the  river.  I  wouhl  like  to  nay  to  you  that  if  the  eom|>any  c^n  facilitate  in  any 
way  any  plan  that  you  liave  it  will  now  and  at  all  timen  U'  very  glad  t4»  do  8o.  Witfi 
my  regards,  believe  me. 

Sincerely  youry,  John  G.  Milbikn. 

Buffalo,  N.  \,,  Septnnltrr  26y  J9f):L 

My  Dkar  Mr,  Milburn:  Yonr  note  of  PepttMnlxT  25  waH  dulv  roceive<l.  In 
reply,  I  have  to  thank  you  for  your  kind  offer  to  ra<*ilitate  any  plan  1  may  have,  and 
I  only  wihh  that  I  had  a  plan.  The  measurements  to  which  you  n*fer  are  proltahly 
Home' which  are  l)eing  taken  in  order  that  I  may  l>e  thoroughly  informe<l  an  to  the 
UnindarieM  of  streets,  alleys,  the  Ciovernment  pier,  the  propt^rty  of  the  l^ackawanna 
roa<l,  etc. 

The  situation  of  the  United  States,  as  reganls  receiving  and  handling  of  nupplies  at 
the  mouth  of  the  river,  is  an  al)sunl  one,  and  ho  extn*mely  inconvenient  &*<  to  Xw. 
praHioally  intolerable.  I  do  not  at  present  Hi*e  what  can  U'  done,  however,  and 
c*ertainly'c^n  n<»t  fonnulate  any  plan  until  I  have  U-en  ahle  to  inform  myself 
thorougnly  of  the  fa(*ts  in  the  case. 

Simrerely  youre,  Thro.  A.  Binoiiam, 

MajtiTt  Corps  of  Knffinerrs. 

Mr.  John  G.  Milbur.v, 

:?*V  JChe  ftrrrt,  Jiujfalo,  X,  )'. 

In  St*pteniber,  1903,  a  storehoiLse,  12  feet  by  20  feet  in  size,  was 
placed  utM)n  the  north  pier  east  of  the  landing  stairs,  and  marked 
***U.  S.  Kc'^*eiving  House/'  This  receiving  house  has  since  been  main- 
tained upon  the  pier. 

CONDITION  OF  THE  WORKS. 

At  the  close  of  the  fiscal  year  the  condition  of  the  works  was  as 
follows: 

Entrance  channel  and  plen*. — ^Thesc  works,  forming  the  entrance  to 
the  inner  harlwr,  which  comprises  Buffalo  Creek  and  the  city  ship 
canal,  were  in  fair  condition. 

The  north  pier  remains  in  possession  of  the  Delaware,  Lackawanna 
and  Western  Railroad  Company,  and  is  kept  in  repair  by  that 
corporation. 

The  south  pier  was  rebuilt  with  concrete  from  its  inner  end  to  the 
Buffalo  lieht,  1,425  feet,  in  1900-liH}l,  and  placed  in  a  permanent  con- 
dition. The  remainder  of  this  pier,  350  ft»et  long  at  the  outer  end,  is 
a  timl)er-crib,  stone-filled  pier,  built  over  thirty  years  ago,  and  the 
saperstructure  is  now  so  Uidly  decayed  that  its  entire  reconstruction 
is  urgently  neoessary. 
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The  reconstruction  should  be  in  (!oncrete  to  conform  with  the 
remainder  of  the  pier  and  place  it  in  a  permanent  condition.  Such 
reconstruction  of  the  superstructure  is  estimated  to  cost  $70  per 
linear  foot,  including  contingencies  and  engineering,  or  $24,500  for 
the  350  linear  feet. 

As  the  old  timber  work  is  so  badly  decayed  that  the  wall  timbers 
are  liable  to  fall  out,  the  proposed  reconstruction  should  not  be 
delayed. 

The  entrance  channel  between  the  piers  has  been  improved  and 
maintained  by  the  United  States  from  its  inner  end  at  the  junction  of 
Buffalo  CrccK  and  the  city  ship  canal  to  deep  water  in  the  lake  since 
1899,  the  river  and  harbor  act  of  March  3, 1899,  and  of  June  13,  1902, 
having  made  special  provision  for  such  improvement  and  maintenance, 
which  is  on  the  basis  of  securing  22  feet  depth  at  mean  lake  level. 
The  portion  requiring  dredging  to  maintain  this  depth  is  that  lying 
between  the  piers  for  the  width  admissible,  viz,  200  feet,  widening  to 
400  feet  beyond  the  outer  end  of  the  north  pier.  The  channel  is  of 
the  required  depth  throughout,  but  shoaling  occurs  frequently  off  the 
end  of  the  south  pier. 

BredkibaUr  i^ydeni  and  outer  harhor. — This  system  comprises  four 
sections  of  breakwater  sepanited  by  three  entrance  channels. 

The  north  breakwater,  2,200  feet  lon^,  is  a  permanent  concrete 
structure  and  is  in  good  condition.  This  section  was  built  under  a 
special  project,  but  is  essentially  a  link  in  the  breakwater  system. 

The  old  breakwater,  7,<)08  feet  long,  of  which  4,894  feet  is  in  per- 
manent concrete  form  and  2,714  feet  is  timber  cribwork,  in  good  con- 
dition, except  the  older  portions  of  the  timber  work,  which  require 
repairs  estimated  to  cost  $5,000. 

The  south  harbor  breakwater  is  9,989  feet  long.  This  is  a  part  of 
the  breakwater  extension  to  Stony  Point  and  is  fullv  completed  as 
specified  under  the  contracts  for  that  work.  The  northerly  7,250  feet 
is  of  rubblestone  type,  a  permanent  form,  and  at  the  close  of  the  fiscal 
year  was  fully  completed  as  specified  in  the  contmcts,  but  requires 
reenforcement  along  the  inner  toe  with  riprap  stone  to  insure  absolute 
stability  under  all  conditions  of  storms. 

Of  the  remaining  2,739  feet  of  this  section  of  breakwater,  1,.^00  feet 
is  of  timber-crib-concrete  type,  a  permanent  form  when  fully  com- 
pleted, but  not  yet  so  considered,  as  it  requires  heavy  reenforcement 
on  the  lake  side  by  riprap  to  form  a  sea  slope  to  withstand  the  enor- 
mous wave  force  to  wnich  it  is  exi)osed,  and  939  feet  is  of  the  original 
timber-crib  type,  in  good  condition,  l)ut  also  requiring  similar  reen- 
forcement. 

At  the  close  of  the  fiscal  year  this  |x)rtion  was  in  good  condition  and 
the  reenforcement  on  the  lake  side  with  h(»avy  stone  ripnip  had  l)een 
advanced  so  that  the  entire  lake  front  was  protected  by  ripmp  up  to 
the  water  line  and  above  in  places. 

The  Stony  Point  breakwater  is  2,803  feet  long,  connecting  with  the 
shore,  is  of  timber-crib  ty{K\  and  is  in  good  condition. 

The  outer  harbor  basin  is  in  good  condition,  with  a  depth  of  water 
generally  20  to  28  feet  deep  at  mean  lake  level  outside  of  the  harbor 
line,  except  at  the  south  end  at  the  iMitrance  to  the  Lackawanna  Steel 
Company  and  the  Buffalo  and  Suscjuehanna  Iron  Company's  canals, 
where  there  is  an  area  15  to  2o  feet  d(»ep  at  mean  lake  level,  and  except 
along  the  harbor  line  generally  where  the  depth  is  16  to  18  feet. 
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The  final  reenforcement  of  the  breakwater  extension  to  Stony  Point 
is  ini{X)rtant  and  very  urgent.  It  must  be  recognized  that  in  a  work 
of  the  magnitude  of  thin  extension,  with  new  and  untried  feature  -.  and 
with  the  unfavorable  conditions  of  a  soft-clay  bottom  and  a  tremen- 
dous wave  force  to  contend  against,  exact  reijuirements  could  not  l>c 
accuratelv  foretold.  It  is  now,  however,  plainly  apparent  that  the 
entire  lake  front  of  the  timlM»r-crib-concrete  portion  of  the  South 
Harbor  section  of  the  breakwater  svstem  nmst  l)e  provided  with  a  sea 
slope  laid  to  the  lines  and  capj)e(f  with  large  capping  stones  in  all 
respects  similar  to  the  sea  slope  of  the  stone  breakwater  adjoining  it. 
The  reenforcement  of  the  ten*  of  the  harlK)r  wall  of  the  stone  brejik- 
water  is  also  now  found  to  Ik»  imix)rtant  to  insure  the  absolute  stability 
of  that  structure. 

This  work  of  reenforcement  should  not  lie  delayed,  and  a  further 
appropriation  will  be  required  therefor  and  should  l)e  made  as  soon  as 
practicable. 

The  cost  of  this  work  is  estimated  at  S^2(>0,000,  including  c(mtingen- 
cies,  and  involves  the  placing  of  150,(MHi  tons  of  rubble  and  capping 
stone.     The  entire  worlc  should  Ihi  donedurinir  the  season  of  11M)5. 

The  only  appropriations  hereafter  recjuired  for  HutTalo  Ilarlwr  under 
the  existing  project  will  be  for  maintenance.  It  is  difficult,  and  in 
fact  imix)ssir)le,  to  tell  how  much  money  will  Iw  required  for  this 
nurjM)se.  None  of  the  timber-crib  breakwater  is  in  immediate  need  of 
iiaving  its  wooden  superstructure  replaced  with  concrete,  but  it  is 
always  lial>le  to  injurv  by  storms,  etc.,  and  true  economy  requires 
that  rewiirs  quickly  follow  injuries. 

As  the  Cfovernment  has  over  4  miles  of  breakwater  at  this  port, 
l>csides  the  entrance  piers,  there  is  evident  likelihood  that  consider- 
able sums  may  l>c  required  for  their  maintenance  until  all  have  Iwen 
placed  in  a  i)ermanent  stone  or  concrete  form.  The  Government  has 
assumed  charge  of  the  entrance  channel  to  the  extent  of  keeping  it 
dre<lged  out  to  the  re<iuisite  depth  for  the  largo  vessels  trading  here. 
The  moving  sands  and  currents  tend  to  shoal  this  channel,  which  nmst 
l>c  dredgeciout  iwriodically. 

I)re<lging  will  also  l)e  re<pured  in  parts  of  the  outer-harbor  basin  as 
the  demanns  of  commence  increase.  At  the  present  time  such  dredg- 
ing is  needed  to  deepen  the  entrance  to  the  canals  of  the  Lackawanna 
Steel  Company  anil  the  Buffalo  and  Sus<|uehanna  Inm  Company  at 
Stony  Point  to  23  feet  at  mean  lake  level,  and  dredging  will  be  i*e- 
quired  at  other  points  along  the  harlK)r  line  as  the  commerce  of  the 
outer  harbor  develops.  Such  dnnlging  is  not  now  specifically  pro- 
vided for  and  defined  in  the  project  for  improvement  of  liunalo 
Harl)or. 

For  maint4mance  funds  are  required  for  rebuilding  the  super- 
structure on  350  feet  of  the  south  pier  and  also  for  maintaining  the 
entrance  channel  and  repairing  structures  as  noted  under  ''Condition 
of  works.'' 

Work  tjtird  and  nUp, — For  many  years  pa^^t  the  need  of  a  storage 
ground,  work  yard,  and  slip  for  loading  and  unloading  timlier  and 
other  materials  us<»d  in  liarlN>r  construction  has  been  apparent.  The 
Uovernment  lias  no  pla(!c  for  stonig*^  and  dockage  of  tnis  diameter 
and  the  rental  of  projK^rty  for  the  purix)se  is  not  feasible  or  desirable 
in  a  crowded  port  like  Buffalo. 
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Plans  and  estimates  for  such  a  work  yard  and  slip  have  been  made 
from  time  to  time.     The  estimated  cost  of  the  work  would  be  $73,600. 

The  reasons  and  necessities  for  this  improvement  are  fully  set  forth 
in  the  Annual  Report  of  the  Chief  of  En^neers  for  1903,  page  2135 
et  seg. 

It  IS  recommended  that  the  project  for  the  improvement  of  Buffalo 
Harbor  be  extended  so  as  to  provide  for  the  proposed  work  yard  and 
slip  at  the  estimated  cost  of  $73,600,  and  that  this  sum  be  added  to  the 
estimate  of  funds  required,  summed  up  as  follows: 

Maintenance, 

For  reenforcement  of  the  breakwater  extension  to  Stony  Point $200, 000 

Concrete  Huperetructure  on  south  pier .' 24, 600 

Repairs  of  structures 10, 000 

Dredging  entrance  channel 10, 000 

Total 244,500 

Money  statement. 

July  1,  190%  balance  unexpended $112,397.12 

Received  from  sales 750. 00 


113, 147. 12 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement * 85, 383. 88 

July  1,  1904,  balance  unexpended 27,763.24 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 244,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


6TATEMENT  OF  ALLOTMENTS  AND  APPROPRIATIONS. 


May  26, 1 826 $15, 000. 00 

May  19, 1 828 34, 206. 00 

April23,1830 15,488.00 

March  2, 1831 12, 900. 00 

July  3, 1832 10, 300. 00 

March2,  1833 31,700.00 

June28,1834 20,000.00 

July  7, 1 838 68, 500. 00 

June  1 1 ,  1844 40, 000. 00 

August  30, 1852 14, 000. 00 

March  3, 1853 349. 05 

March2,1855 452.32 

June  28, 1864 15, 000. 00 

July  2, 1 864 37, 500. 00 

June  23, 1866 131, 000. 00 

March2,1867 100,000.00 

April  10,1869 89,100.00 

July  10, 1870 80, 000. 00 

March3,1871 100,000.00 

June  10, 1872 75, 000. 00 

March  3, 1 873 75, 000. 00 

February  23, 1874 20,000.00 

June  23, 1874 75,000.00 


March  3, 1875 $100,000.00 

August4, 1877 85,000.00 

June  1 8, 1 878 80, 000. 00 

March  3, 1 879 100, 000. 00 

June  14, 1880 90,000.00 

March  3, 1881 90, 000. 00 

August2, 1882 125,000.00 

July  5, 1884 100,000.00 

August  5, 1886 112, 600. 00 

August  11, 1888 225,000.00 

September  19, 1890 300, 000. 00 

J  u  1  v  1 3, 1 892 300, 000. 00 

August  18, 1894 70, 000. 00 

June  4, 1897 481,  250.  (X) 

July  1,1898 489,746.00 

March  3, 1899 485, 498. 00 

March  3, 1899 75, 000. 00 

March  3, 1901 400,000.00 

June  13,  HX)2 :«),  000. 00 

June  28, 1902 200, 000. 00 

April  9, 1904  (sales) 750. 00 

Total 5,000,239.37 
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COMMBBCIAL  MrATUTIOB  OF   BUFFALO   IIARBOK,  NKW   YOKK. 

[Oompiled  from  record*  furnished  by  collector  of  customM  and  from  annuAl  report  of  the  Chamber  of 

Commerce  of  Buffalo,  N.  Y.] 

ArrivtiU  ami  departure*  ofvesteUfor  the  year  ending  December  SI,  1903. 


Arrirala  from— 

VeflNlii. 

Home  portn.         Foreijcn  portM. 

No.          Tonj».      !  No.  ■    Tons. 

Steam 

Sail  and  banri'M 

...      3,086       f>,'257.91G       ni       133. 94.^ 
•JOH           l.'iS.aiM)  ,    6»3  !     177. 2M 

ToUl 

...      3.J*M       ri.411,21f.  ,    W6  ;    311, -239 

i            1 

IX'parturcR  to- 
Home  |>ortH.  ForeiRH  portn. 
Tons.  No.        Torn*. 


No. 


8,176 
225 


3,101 


5.317.093 
166.533 


VA 

6K3 


201,097 
179,541 


5,483,626   1.087    8H0,63H 


Total  arrivalH  aii<1  (le|tHrtun>H: 

Nuiiil)or 

Toiina^iCe 

IXfivaH'  of  tniina^s  llKKi  iiiidiT  1W)2  . .. 
Amount  of  n'Vfinn'  rolUH't*^!,  vt*ar  190.*{: 

Lake  coiniiuTtt* 

Rail  i'oiunu»rct» 


8,727 

ll,5«6,71t» 

69, 5«>1 


$86,%  1.57 
(WO,  561. 42 


Total $727,622.99 

Value  of  iiniH)rtH:" 

lU-  lukt» (J89, 885. 00 

By  rail 4,512,625.00 

5,202,510.00 

Value  of  <'XjH>rtH:<' 

By  lake 395,799.00 


By  rail 20,898,411.00 


21,294,210.00 


EnroIIiHl  tonnaKts  |>ort  of  Buffalo,  ltKX3,  169,043  |^n«  tons.     CireateHt  draft  of  veu- 
le,  19  feet. 

Receijtis  htj  lake  for  the  year  1903, 


[Tom  of  2.000  |ioun<lii.l 


Barley 

Bponin  com 

Cannetl  pkmIh 

Com 1, 

Com  iiK-al 

Copper  

Flour I, 

FlaxwHil 

FwmI 

Finh 

(iluetiM* 

Inm  orv 1, 

Inm,  pijp* 

U-ad 

Uni 

Liinilier 

Uth 

Malt 

Men-haii<li.*H'  ...    

NailH 

Oatu 


256, 


214, 

2, 

W>, 

124. 

328, 

213, 

1. 
21. 

848, 
26, 

ir>. 

I, 

314, 
*•» 

79. 
495. 


;»9 

568 
131 
219 
836 
993 
303 
826 
541 
005 

mz 

973 
057 
772 
077 
825 

mi 

578 
998 
417 
617 


(>atm€«l 1,780 

Oil 75 

Oili-ake 61,007 

I>ap(*n( 204 

P«we 3,795 

Pork 375 

Kaw 4,346 

Rubl  ler 4, 1 46 

Rve W,075 

8t>ap 45 

Stan'h 1, 822 

SefMlH 8, 4,'«i 

Si)elt«T  3, 315 

ShiiiKleM 26, 360 

PoHtj* 800 

Tal  low 3, 984 

Tiw 4,983 

Wheat 1, 213, 659 

WiH.I 10,  8:f. 

Ti»tal 7,479,<nM 


<'liiflu(leH  |M»rt  uf  TonawHtida,  eiul>ra(*e<l  in  Buffalo  (-reek  dii*tn<-t. 
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Shipments  by  lake  for  the  year  190S, 

[Tons  of  2,000  pounds.] 

Coal 3,281,644 

Cement  and  piaster 666, 385 

Salt 70,628 

Sugar 419,724 

Total 4,318,281 

The  following  statistics  of  the  canal  commerce  of  Buffalo  for  the  year  1903  are 
compiled  from  the  report  of  the  division  superintendent  of  the  Erie  Canal: 

Canal  clearances .• 3, 487 

Freight  coming  to  Buffalo tons. .  577, 444 

Freigli t  leaving  Buffalo do . . .  746, 772 

Steamers  and  canal  boats  navigating  from  Buffalo  on  the  canal  (about) 700 

Average  freight  rate,  Buffalo  to  New  York,  for  wheat  per  bushel  . .  .cents. .  4 

Assuming  that  the  number  of  arrivals  of  canal  boats  equaled  the  number  of  clear- 
ances, the  grand  total  of  the  commerce  of  Buffalo  carried  on  by  lake,  river,  and  canal 
for  the  season  of  1903  is  as  follows: 

Shipments 
of  freight 


Lake  and  river 8,727      7,479,991        4,818,281 

Canal 6,974  677,444  746,772 


Total 


Arrivals 

and 

departures. 

Receiptfl  of 
freight. 

8,727 
6,974 

7,479,991 
677,444 

15,701 

8,057,435 

5,065,063 


Total  receipts  and  shipments,  13,122,498. 

Note. — A  large  amount  of  miscellaneous  freight  is  received  and  shipped  on  passen- 
ger line  steamers,  of  which  no  record  is  available. 
About  750,000  passengers  arrive  and  depart  by  water  annually. 


QQ4. 


IMPROVEMENT  OF  LAKE  ERIE  ENTRANCE  TO  BLACK  ROCK  HARBOR 

AND  ERIE  BASIN,  NEW  YORK. 

REPORT  OF  OPERATIONS. 

A  contract  for  the  entire  channel  and  basin  excavation  of  the  project 
was  entered  into  with  the  Buffalo  Dredging  Company,  Buffalo,  N.  Y., 
Apiil  29,  1903. 

Dredging  operations  to  remove  the  sand  overlying  the  rock  above 
grade  were  begun  on  April  30,  1903.  On  May  1  the  dredge  in  oper- 
ation was  withdrawn  as  unsuitable  and  operations  were  not  resumed 
until  June  20, 1903,  when  a  large  dredge  was  placed  on  the  removal  of 
sand  from  the  channel  portion  of  the  work,  from  tlie  main  entrance 
channel  to  Buffalo  Harbor  to  the  Erie  Basin,  up  to  July  1,  1903. 

The  cost  of  the  work  perfoniied  was  $9,249.24,  being  for  14,014 
cubic  3-ards  of  channel  excavation,  at  6ij  cents  per  cubic  3'ard,  the  con- 
tract price. 

At  the  beginning  of  the  fiscal  year  (July  1,  1903)  the  large  dredge, 
£.  D.  Co,  N^fK  7,  was  actively  engaged  in  removing  the  material  over- 
lying the  rock  in  the  channel  portion  of  the  work.  Later  on  this 
dredge  was  supplemented  by  several  smaller  dredges,  which,  however, 
on  account  of  their  small  size,  excavated  compamtively  a  small  amount 
of  material. 

The  contract  re<|uirements  of  the  channel  excavation  imply  the  exca- 
vation of  approximately  239,000  cubic  yards  of  sand  and  clay,  and  bv 
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September  17,  1903,  when  the  excavation  of  nand,  etc.,  overly  in  j]f  rcK'k 
was  suspended,  220,000  cubic  yards,  or  92  per  cent,  of  this  material  had 
been  removed. 

Ilock  drilling:  and  blasting  operations  were  commenced  July  14,  li)n8, 
at  a  point  1,2(K>  feet  northerly  from  the  south  end  of  the  north  Imnik- 
wat4»r,  and  180  feet  eastward  from  the  northerly  line  of  the  pn)iK)s(»d 
channel. 

Drilling  and  blasting  operations  continued  until  Noveml>er  7,  VMV^, 
work  )>eing  suspended  on  this  date  on  account  of  a  strike,  the  drill- 
lK>at  employees  wanting  pay  for  lost  days,  which  demand  was  not 
granted  by  the  contractors. 

The  art*ji  drilled  over  to  the  close  of  work  in  1903  comprised  2H5jmm) 
sc|uare  feet,  of  which  180,760  sauare  feet  are  located  b(»tween  stations 
12  and  19,  l)eing  the  western  half  of  the  north  end  of  the  channel,  and 
the  remaining  98,850  sauare  feet  are  located  just  off  the  Philadelnhia 
and  R(»ading  coal  trestle,  in  the  branch  channel  leading  to  the  fcrie 
Iia*<in. 

The  gn^atest  number  of  drill  boats  engaged  in  the  work  at  one  time 
was  live;  generally  four  were  engaged. 

The  following  table  shows  the  operations  of  the  drill  l>oats  for  the 
working  |H»rioa  l)etween  Julv  14  and  November  7,  1908,  inclusive. 
The  drill  lK)ats  were  operate(l  day  and  night,  in  two  shifts  of  eleven 
hours  each. 


IMmrn-       ji        Total  numtirr  of  dftjn  I 

HioriN.        =  worked.  i 

-a  ■  -  ' 

^     i    'A  ^   <  i^  6  $. .  &  ! 


diil1«<<!. 


Nnm-  Nuiii 

Avi.r.      *><•»■<»'  hvTtti 

liJo        htih-j*  Im.ar 

*'*f/**      drill  drill 

""^'^-  .   ofJ4  of  J I 

hourw.  Iioiint. 


4.&I  '."J  <M 


f>rt.  /Vrf. 

No.l 7H  iS  »  16     2r.     24  '22  fi  9i  «,  12H  W.Wl 

No.2 ItW  .10  4  ....    1*4     n  24  fi  7K  A,8BH  'J6,7\H  .  4..V>  19  m; 

No.  3 »•.  26  2    17  6  23  722  8,»C>  !  4.27  16  M 

No. 4 yw  2r»  2  ....      1     24  7  6  8H  1,074  h,'m  \  4.91  14  *VJ 

Brio NO  24  2  ....      4     23  14  ....  41  1.H04  7,(SO0  •  4.21  22  W 


J. 


ToUl 13     16     M     9ft  ,  H4  ,  24       274         1.%M6         60.2M  ,      4.11  19  >i\ 


I 


The  average  depth  of  rock  above  the  required  grade  of  28  feet  1h»1ow 
mean  hike  level  was  2.44  fiM»t;  but  in  order  to  insure  the  nMpiired 
depth  after  blasting  and  dredging,  the  holes  were  put  down  to  25  f(>et 
below  mean  lake  level;  which  accounts  for  the  greater  average  depth 
of  holes,  as  stated  in  the  table. 

The  work  of  dredging  drilled  and  blasted  rock  was  commenced  on 
Septeml)er21, 11K)8,  and  suspended  for  the  season  November  24,  1908. 
During  this  period,  the  one  dredge  employed,  B.  /).  Co.  SitK  7,  worked 
fortv-hve  days,  and  37,570  cubic  vards,  scow  measure,  or  18,785  euhic 
vards,  estimated  plwe  measure,  of  drilled  and  blasted  rock  was  dredgi^d. 
Nlueh  of  this  material  was  dep<isited  on  the  harl)or  slopes  of  the  stone 
breakwater  section  of  the  Buffalo  breakwater,  materially  reenforcing 
and  stn>ngthening  tliat  structure.  This  was  done  without  cost  to  the 
Government. 

The  rock  area  dredgetl  lies  Iwtween  stations  12  and  19,  in  the  north- 
erly half  of  the  <rhannel.     The  area  excavated  was  approximately  7<n) 

X3f(i  1904 206 
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feet  long  and  210  feet  wide.  The  measurements  of  the  dredged  mate- 
rial would  indicate  the  removal  of  a  depth  of  3.4  feet  of  rock,  meas- 
ured in  place. 

The  winter  of  1903-4  was  very  severe,  and  the  area  covered  by  the 
proposed  channel  and  basin  was  deeply  frozen  over.  Advantage  was 
taken  of  this  condition  to  thoroughly  test,  by  soundings  through  the 
ice,  the  condition  of  the  dredged  channel,  as  provided  in  paragraph 
76  of  the  specifications  of  the  contract. 

The  outer  half,  adjacent  to  the  north  breakwater,  being  a  section 
1,000  feet  long  and  400  feet  wide,  was  sounded  every  50  feet,  237  sound- 
ings being  taken  in  all.  In  addition  18  borings  to  rock  were  taken. 
The  major  portion  of  this  section  of  the  channel  was  found  to  be  dredged 
to  the  req^uired  depth,  viz,  23  feet  below  mean  lake  level. 

On  the  inner  half  of  the  channel,  from  station  10  to  the  United  States 
harbor  line,  the  soundings  were  taken  every  25  feet  eac^h  way,  942  in 
all  being  taken.  There  were  also  193  borings  made  to  rock.  On  this 
half,  an  area  about  700  feet  long  and  210  feet  wide  was  found  to  be 
dredged  to  the  required  depth,  except  on  a  few  small  spots. 

Outside  of  the  two  areas  noted  the  channel  still  requires  dredging 
of  from  1  to  3  feet  of  earth,  as  well  as  much  of  the  rock  drilled  and 
blasted  during  the  season  of  1903,  and  of  rock  3'et  to  be  drilled  and 
blasted. 

The  boundaries  of  the  basin  section  were  also  determined  on  the  ice, 
and  81  soundings  and  81  borings  to  rock  were  made  along  the  westerly 
boundary  in  the  vicinity  of  tne  Bird  Island  pier.  This  survey  and 
soundings  were  made  February  11  to  27,  1904. 

Operations  for  the  season  of  1904  were  not  begun  until  May  9, 
when  one  dredge  resumed  excavation  in  the  channel  from  Buffalo 
main  entrance  channel  to  Erie  Basin  at  the  Erie  Basin  end.  Excava- 
tion was  continued  with  this  one  dredge  during  the  remainder  of  the 
fiscal  year. 

Owing  to  the  strike  of  rock  drillers,  the  drilling  and  blasting  of 
rock  was  not  resumed  until  the  settlement  of  the  strike  (June  8, 1904) 
when  two  drill  boats  operating  seven  drills  resumed  operations  in  the 
channel  at  the  Erie  Basin  end.  Two  drill  boats  operatmg  6  drills  were 
added  to  the  force  June  24,  and  the  drilling  and  blasting  of  rock  was 
continued  with  the  four  drill  boats  during  the  remainder  of  the  fiscal 
year. 

At  the  close  of  the  fiscal  3'ear  the  channel  from  Buffalo  main  entrance 
channel  to  Erie  Basin  had  been  dredged  to  the  required  depth  of  23 
feet  at  mean  lake  level  for  a  length  of  1,000  feet  from  the  north  bi*eak- 
water;  1,000  feet  thence  to  the  State  breakwater  had  been  dredged  19 
to  23  feet  deep;  the  area  at  the  entrance  to  Erie  Basin  had  been  half 
completed  to  the  reauired  depth.  Excavation  of  the  basin  was  begun 
June  29,  when  one  aredge  began  dredging  sand  overl3'ing  rock. 

About  one-third  of  the  excavation  has  l)een  done.  The  total  exca- 
vation credited  and  paid  for  amounts  to  238,883  cubic  yards,  place 
measure. 

PROPOSED  OPERATIONS,  AND  REMARKS. 

The  work  of  channel  and  basin  excavation  will  be  continued  under 
the  contract. 

There  will  be  required  to  be  appropriated  for  the  ensuing  fiscal  year 
the  balance  of  the  amount  estimated  and  required  for  the  completion 
of  the  existing  project,  viz,  $289,043. 
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Money  statement, 

July  1,  1903,  balance  unexpended $399,294.50 

Amount  appropriated  by  sundry  civil  act  approve<l  April  28,  1904 125, 000.  (K) 

524, 25M.  50 
June  30, 1904,  amount  expended  during  fisc^al  year,  for  works  of  improve- 
ment       147,687.40 

July  1,  1904,  l)alance  unexpende<l 376,(507.  10 


July  1,  1904,  amount  (X)vere<l  by  uncompleted  contracts 663, 102. 92 

Amount  ( estimated )  re<|uire<l  for  completion  of  existinf?  project 289, 643.  (K) 

Amount  that  can  l)e  pn>fitably  expi*nuetl  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  Iwilance  unex- 

nende<l  July  1,  1904 289,(W3.00 

SuDmitte<i  in  compliani*e  with  re<iuirementfl  of  sundry  civil  act  of  June  4, 
1897. 


HTATKMKNT  OK    AI'PROI'RIATIONS. 


June  13,  11K)2 1200. 00() 

Man  h  3,  19(W 20(»,  (HH) 

April  28,  1904 125,0<H) 

Total 525,  (XK) 


CONTRACTS   IN    FORCE. 

( \mtrart  Jtrr  rjrrttratiou  in  J/ikf  Erie  nttmnre  to  liltick  Rock  Jfnrftor  and  Erie  linsin, 

\eir  York,  dated  Febrxuiry  Jfi,  1904. 

Name  of  CHmtractor:  Buffalo  I)re<lging  Comiianv. 

Kate's:  Kxcavation  of  (*hann(*l,  \h*t  <*ubic  yanl,  pfac<»  mi»aKun»ment,  (W  <vnt4»;  excava- 
tion of  liai^in,  iHT  cubic  yartl,  place  measurement,  $1.84;  placing  roc*k  with  derrick, 
I>er  ton,  $1.25. 

I hite  t»f  approval:  Man'h  3,  UHX3. 

I>atc  of  coinnH'mvment:  .Vnril  2V»,  1903. 

I>ate  of  t»xpiration:  IKhvuiIht  31,  1906. 


C^tMMKRCIAL  KTATIKTI04   FOR   I.AKK   KRIS  ENTRANCE  TO   BLACK    ROCK    HARBOR   AND  ERIK 

BASIN,  NEW    YORK. 

For  the  (*ou)m<*mal  ntatinticH  reflating  to  this  w<irk  n'ferenci*  is  made  to  the  statintics 
of  l^uffalo  l1arl)or.  Then*  an'  no  nutans  of  separating  the  statistics  relating  to  the 
ix>rtion  of  the  harlwr  covere<i  by  this  improvement  fn»m  the  general  statistics  of  the 
narbor. 


QQ5. 

IMPROVKMENT  OF  BUFFAU)  KNTRANCK  TO   KRIK  BASIN  AND  BLACK 

ROCK  HARBOR,  NKW  YORK. 

A  full  do.^HTiption  of  tho  l<H^ttlity  and  a  discuH.**ion  of  the  pnnect  for 
tho  work  is  printed,  witli  map,  in  Iloase  Dociunont  No.  72,  Firty-tiftb 
t'onjrross,  tinst  nossion,  and  in  Ko|x>rt  of  the  Chief  of  Enjrineers  for 
18J»7,  jwjrt^  l\'24i)  et  sen.;  and  a  hi.story  of  the  work  and  its  coniph'tion 
in  the  Report  of  the  C  hief  of  Kngineern  for  liH)l,  i>ago  3824  et  scq. 
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REPORT  OF  OPERATIONS. 

There  were  no  operations  during  tlie  past  fiscal  year,  and  the  entire 
breakwater  is  in  good  condition. 

REMARKS. 

Tlie  project  being  completed,  no  further  estimate  is  made. 
It  is  desired  to  Keep  the  funds  now  on  hand  for  maintenance  and 
contingencies. 

Money  statem^r.it, 

July  1,  1903,  balance  unexpended $3, 264. 44 

July  1,  1904,  balance  unexpended 3, 264.44 


APPROPRIATIONS. 


March  3,  1899 $50,000.00 

June  6,  1900 191,701.25 

Total 241,701.25 


COMMERCIAL  HTATI8TICB. 


For  the  commercial  statistics  relating  to  this  work  reference  is  made  to  the  statistics 
of  Buffalo  Harbor.  There  are  no  means  of  separating  the  statistics  relating  to  the 
portion  of  the  harbor  covered  by  this  improvement  from  the  general  statistics  of  the 
narbor. 


QQ6. 


IMPROVEMENT  OF  TON  AAV  AN  DA  HARBOR  AND  NIAGARA  RIVER, 

NEW  YORK. 

REPORT  OF  OPERATIONS. 

Two  hundred  and  fifty -seven  thousand  seven  hundred  dollars  was 
appropriated  })y  the  river  and  harbor  act  of  June  13,  1902. 

Bids  for  the  nire  of  dredging  plant  were  invited  July  28,  1902,  and 
a  contract  was  entered  into  witn  the  lowest  bidders,  the  Lake  Erie 
Dredging  Coniimn}',  September  6,  1902,  who  commenced  operations 
September  12,  1902,  and  have  since  then  continued  operations  witii 
two  to  four  dredges,  except  during  the  winter  months. 

At  the  beginning  of  the  fiscal  j'ear  two  dredges  were  at  work  on  the 
excavation  of  the  channel  through  the  lower  shoal  in  the  main  channel 
of  Niagara  River  abreast  of  Tonawanda  Island. 

Operations  were  continued  with  two  dredges  until  September  17, 
1903,  when  the  channel  across  this  shoal,  1,200  feet  long,  was  com- 
pleted to  the  required  width  of  400  feet  and  depth  of  18  feet  at  mean 
river  level. 

The  following  table  shows  all  of  the  work  done  in  excavating  the 
channel  across  the  lower  shoal: 

Cost  of  hired  plant 1251,  :i77 

Hardpan,  gravel  and  sand  removwl,  scow  nu*a.siire riibic  yanis. .     68,  (>33 

Cost  per  cubic  yard $0. 43 

Average  depth  of  material  removed fet*t. .  2. 6 
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During  the  season  of  1903  the  dredging  of  the  channel  along  the 
front  of  the  village  (now  city)  of  Tonawanda,  Erie  County,  and  of  the 
channel  between  the  Tonawanda  front  and  Tonawanda  Island,  a)K>ve 
the  island  bridge,  had  been  about  one-fourth  (completed,  but  further 
opc*rations  were  suspended  until  the  completion  of  more  urgent  work 
on  the  lower  shoal  in  the  main  river  channel. 

Dredging  was  resumed  in  the  channel  above  the  island  bridge 
July  17,  1903,  and  carried  on  with  from  one  to  three  dredges  until 
work  was  suspended  for  the  winter  on  January  2, 1904;  again  resumed 
with  one  dredge  on  April  23,  1904,  and  complet^  May  3,  liK)4.  This 
section  of  Tonawanda  HarYx)r,  known  as  ^Hhe  island  channel  al)ove 
the  bridge',-'  extends  from  a  point  opposite  the  Tonawanda  Water 
Works  chimney  to  the  island  bridge.  It  was  completed  400  feet  wide 
and  18  feet  deep  at  mean  river  level,  as  shown  in  the  following  table: 

CoHt  of  himl  plant $52,549 

HanliNiti,  Hanii  and  (gravel  removed,  8c*ow  nieamire cubic  yards. .  Ill,  H(M 

Copt  iH»r  cubic  yani $0.  469 

Avcra#^»  depth  <»f  material  removed fet^t..  2.7 

Dredging  of  the  section  known  as  ^^the  island  cliannel  Inflow  the 
island  bridge,"  extending  from  the  bridge  to  the  foot  of  Tonawanda 
Island,  was  In^gun  September  17,  11K)3,  with  one  dredge.  A  second 
dredge  In^gan  operations  Octolwr  26,  1903,  and  the  two  dredges  con- 
tinucil  operations  until  suspension  for  the  winter  on  January  2,  11K)4. 

Oix?rations  were  resumea  with  one  dredge  April  2<»,  1904,  a  second 
dredge  l>egan  April  25,  1904,  a  third  dredge  April  30,  1904,  and  a 
fourth  dredge  May  2,  1904. 

OperatioiLs  were  continu<¥l  with  four  dredges  to  June  10,  when  one 
dreiige  was  transferred  to  the  dock  front  of  the  Tonawanda  Iron  and 
SteelC-ompany.  The  three  remaining  dredges  continued  operations, 
and  at  the  close  of  the  fiscal  year  this  island  channel  below  tue  bridge 
was  so  nearly  completed  as  to  lie  fully  available.  The  channel  will 
l>e  fully  cleaned  up  l)efore  August  1,  1904. 

The  work  done  on  the  ^^ island  channel"  below  the  bridge  during 
the  tis4*al  year  is  shown  in  the  following  table:    . 

Cost  of  hire<l  plant $51,047.50 

<  iravel,  clay,  hanl|>an  and  ))owlder8  removed,  scow  measure,  .cubic  yards. .  137, 43.'{ 

CoHt  |H»r  cubic  yard |0. 372 

Averifcedepthof  material  removeti feet..  3 

One  dredge  was  operated  from  June  10  to  June  17,  removing  soft 
clay  and  Imwlders  along  the  frontage  of  the  Tonawanda  Iron  andSteel 
Company's  doi»k.  A  large  log,  13  large  bowlders  and  many  small  ones 
were  removed,  and  the  channel  dredged  to  the  rec|uired  depth  of  18 
feet. 

On  the  (H>mpletion  of  this  work  (June  17)  the  dredge  was  transferred 
to  the  westerly  ^)erm  of  the  channel  around  the  foot  of  Tonawanda 
Island,  which  nHiuinnl  straightening  and  widening  to  admit  of  vessels 
towing  around  the  foot  of  the  island. 

At  tlie  close  of  the  fiscal  year  the  above  work  was  well  under  way. 

The  work  done  is  shown  in  the  following  table: 

CoHt  of  hiwMl  plant $2,7()9 

Clav,  banlnan,  and  bowlders  remove<l,  scow  measure ("ubic  yanls. .  7,  IMt) 

CoHt  |)or  cu  hie  yani '. $0. 1(4 1 

Average  depth  of  material  removed feet..  3 
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PROPOSED   OPERATIONS  AND  REMARKS. 

The  originally  estimated  cost  of  tlie  project  in  1891  was  $1,152,987.93. 
It  may  be  explaineJ  that  the  project  was  extended  in  1896  to  the  north 
line  of  the  village  of  North  Tonawanda,  in  order  to  enable  work  to  be 
done  on  the  shoals  at  the  foot  of  Tonawanda  Island  and  abreast  of  thi^ 
island,  and  to  extend  the  channel  400  feet  wide  and  18  feet  deep  through 
the  shoal  river  along  the  north  front  of  North  Tonawanda. 

The  project  was  further  extended  in  1902  to  include  the  dredging  of 
the  frontage  on  Niagara  River  of  the  village  of  Tonawanda,  Erie 
County,  and  the  dredging  of  Tonawanda  Creek,  which  forms  a  part  of 
Tonawanda  Harbor,  from  Niagara  River  to  the  State  dam.  To  allow 
for  this  work  the  estimate  was  increased  $27,000,  making  the  revised 
estimate  of  cost  $1,179,987.93. 

Taking  the  sum  of  appropriations  ($682,700)  from  the  revised  esti- 
mate leaves  $497,287.93. 

A  large  part  of  the  work  embraced  by  the  original  project  has  been 
done  at  a  cost  much  below  the  original  estimate.  The  knowledge 
gained  in  the  conduct  of  the  work  indicates  that  this  sum  of  $497,287.93 
will  do  all  the  remaining  necessary  work  embraced  in  the  original 
project  and  in  the  extensions  of  the  project. 

There  is,  however,  no  present  demand  for  extending  the  channel 
400  feet  wide  and  18  feet  deep  through  the  shoal  river  along  the  front 
of  North  Tonawanda  from  the  foot  of  Tonawanda  Island  to  the  north 
line  of  North  Tonawanda,  and  as  the  funds  available  will  complete  the 
necessary  work  above  the  foot  of  Tonawanda  Island,  it  is  not  deemed 
necessary  to  ask  for  an  appropriation  for  the  coming  fiscal  year. 

Money  stateinent, 

July  1 ,  1903,  balance  unexpended $210, 144. 72 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   •. 99, 821 .  67 

July  1,  1904,  balance  unexpended 110, 323. 05 

July  1,  1904,  amount  covered  by  uncx)mpleted  contracts Indefinite. 


APPROPRIATIONS. 


Act  of— 

Au^nistll,  1888 $100,000 

September  19,  1890 75, 000 

July  13,  1892 75,000 

August  18,  1894 50,000 

June3,  1896 50,000 


Act  of— 

March  3,  1899 $75,000 

June  13,  1902 257,700 


Total 682,700 


CX)NTRA(TS   IN    FORCE. 


Contract  for  hire  of  dredging  plant  in  Niagara  Hirer  and  Tonawanda  Ilarlntry  Sew  Y(/rk^ 

dated  SeptetnlMT  (i,  190^. 

Name  of  contractor:  The  Lake  Erie  DriMlginj?  Company,  Buffalo,  N.  Y. 
Rates:  Dreiljres,  per  day  of  eight  hours,  $112;  drill  Umtp,  pi»r  day  of  eight  hours, 
$112;  ailditional  tugs,  \^t  day  of  eight  hourn,  $24. 
Date  of  approval:  ()ctol)er  30,  1902. 
Dateof  commeni^ment:  Septemlx^r  12,  1902. 
Date  of  expiration:  Deceml)er31,  1904. 
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OOMMKBCIAL  frTATIOTICf). 

[Purniiibed  by  the  collector  of  cuiitomii,  Buffalo  Creek  and  Niairara  dlMrlctii.] 

ArriraU  ami  departurtM  o/veueUfor  the  year  ending  Decemlter  Sly  1903. 


DiMtrict  and  vctvelii. 


Buffalo  (*n'ek: 

Htcain 66 

Sail  and  baTg«« 48 

Nia^cara: 

Steam I  3H0 

8ail  ami  bargea  ^ 839 


Arrivals  from— 


Home  portR.      Foreign  portii. 


No.  '     Tonn.    i   No. 


ToUl 


90,215 
25,206 

260.224 
197,602 


11 
12 

31 
41 


Tons. 


2,.'>06 
4.864 

10.347 
15,UH0 


823       522,247         95         32.797 


Dcpartun'j*  to 


Home  portM.      Foreign  port>». 


No. 


60 
53 

391 
313 


T<MW. 

No. 

29.817 
27.487 

^2 
6 

2T2,417 
19K.0K1 

26 

28 

T0U!«. 


9:i0 
1.M8 

9,406 
H.  Mh 


847       &n.802  i 


20.:{61 


Total  arrivalH  and  <le|)artun^: 

NumlK*r 

Tc)nna>?(» 

IncrcaiH*  of  tonnage,  1903  over  1902 toii^.. 

Aiiioiint  i)i  revenue  i*olk»cte<l,  year  1903,  Niafmra  district  only 

Value  of  im|>orti<  by  lake,  year  1903,  Nia^^ara  dintrict  only 

Value  of  ex|>ortH  by  lake,  year  1903,  Niagara  diHtrict  only 

Knn>lle<l  ffn^Hs  tonnage,  Niagara  <li8trii*t,  1903 

Greatest  draft  of  veeBels feet. . 


1,835 

l,ia3,207 

120,239 

$63, 002.  06 

$516,047.00 

None. 

20, 423 

15 


Lumber 
ShingU^ 
I^tli  ... 


Receipts  by  Utke  and  rirerfitr  the  jfrar  lltOS. 
[Tonii  of  2,000  ptnind^.J 


797, 532 
996 
987 
4, 542 
6,516 
289,  706 
5,:i50 
2,000 
269 


Railniad  ties 

P08t8 

Inm  ore 

Pig  in>n 

Teltvrapb  |)ole8 

MitHvllantHmri 

Total 

Shipuientg  by  lake  and  river 

Sbipnient.''  by  Krie  ("anal tons. 

LumlNT  HbipinentH  by  Krie  ( Vnal feet  B.  M . 

Xumfpfr  of  rt'MrU  }mmng  the  Tutemational  Bridge,  Niagara  A*i»rr,  190S. 
[FurniHbcd  by  R.  J.  McMurray,  captain  of  tbe  tug  Intrmationai.] 

Steamers 4, 559 

Other  veHW'lH 1,271 

Total .• 5,830 

SesMm  of  navigation,  April  1  to  Deeemlier  22,  1903 days. .  266 

NumU»r  of  times  the  bn<igt»  draw  was  op(*ne<i  <luring  seajion '. . . .  2, 740 

Average  numlwr  of  times  bridge  draw  was  opened  jht  day 10. 3 


1 ,  107, 898 

None. 

373, 492 

157.377,115 


Q  Q  7. 


PKKUMINAKV  KXAMINATION  AND  srRVKV  OF  BLACK  ROCK  HARBOR, 
NKW  YORK.  AROCNI)  THK  RAPIDS  AND  snoAI>^  AT  THE  HEAD  OF 
NIA<iARA  RIVER. 

[I^ntod  in  Hoiue  I>oo.  No.  428.  Fifty-eigbtb  Cc»ngn*»i.  MH'ond  miwion.] 

War  Dkpautment, 

OfT^'ICK   of  THK  C-HIKK  OK    KnGINKERS, 

Wajt/tntf/ton^  January  12^  190 J^, 

Sir:  I  have  the  honor  to  submit  herewith  n*ports,  dated  ()ctolx»r  1, 
19()2,  by  Maj.  Tho8.  W.  Syinons,  Corps  of  Kn^neers,  and  SepteiiilM^r 
21>,  11M>3,  by  Maj.  Theo.  A.  Bin^hanu  C'^orns  of  Engineers,  on  prelimi- 
nary examination  and  survey,  respectively,  of  Black  Rock  flarl)or, 
New  York,  with  a  view  to  obtaining  a  suitable  channel  for  deep-draft 
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vessels  around  the  rapids  and  shoals  at  the  head  of  Nia^ra  River. 
These  reports  are  made  in  compliance  with  a  requirement  m  the  river 
and  harbor  act  approved  June  13, 1902,  and  Major  Symons  report8  the 
locality  to  be  worthy  of  improvement  by  the  General  Government  in 
thejuanner  outlined  in  his  report  on  preliminary  examination,  his 
views  being  concuri*ed  in  by  the  division  engineer,  Col.  S.  M.  Mans- 
field, Corps  of  Engineers  (now  brigadier-general,  United  States  Army, 
retired). 

Major  Bingham  presents  a  detailed  plan  for  improvement  which 
contemplates  the  excavation  of  a  channel  23  feet  deep  varying  in  width 
from  250  feet  to  500  feet,  and  provided  at  the  lower  end  of  the  harbor 
near  the  foot  of  Squaw  Island  with  a  lock  opening  into  Niagara  River 
below  the  shoals  and  rapids.  The  work  proposed  involves  the  removal 
of  the  existing  wall  of  the  Erie  Canal  and  the  merging  of  the  waters 
of  the  canal  with  those  of  Black  Rock  Harbor  along  tne  greater  part 
of  the  proposed  channel.  The  estimated  cost  of  the  plan  presented  is 
$3,473,239,  which  includes  the  acauisition  of  certain  otate  and  private 
property.  To  enable  vessels  of  all  classes  engaged  in  commerce  to  pass 
from  Lake  Erie  into  the  natural  harbor  of  Niagara  River  below  the 
shoals  and  rapids,  there  would  be  required  in  addition  to  the  work 

?»rovided  for  in  the  above  estimate,  the  excavation  to  a  depth  of  28 
eet  and  a  width  of  400  feet  of  the  eastern  channel  of  the  river  below 
the  lock  for  a  distance  of  about  2i  miles,  the  cost  of  which  would  be 
approximately  $500,000. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harlwrs,  under  the  provisions  of  sections  3  and  14  of  the 
above-mentioned  act,  and  attention  is  invited  to  its  reports  thereon  in 
indorsements  of  December  4,  1902,  and  December  22,  1903.  In  the 
opinion  of  the  Board  at  least  $4,500,000  would  be  required  to  complete 
the  proposed  improvement,  and  in  view  of  the  facts  presented  in  its 
report  of  December  22,  1903,  the  Board  concludes  that  it  is  not  advis- 
able for  the  United  States  to  commence  the  improvement  of  Black 
Rock  Harbor  at  the  present  time  with  a  view  to  obtaining  a  suitable 
channel  for  deep-draft  vessels  around  the  rapids  and  shoals  at  the 
head  of  the  Niagara  River. 
I  concur  in  the  opinion  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Uriff.  Geii,^  Chief  of  Engineers^  U.  S,  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


preliminary    examination   of   hlack   rock   harbor,    new  york, 
around  the  rapids  and  siioai^i  at  the  head  of  niagara  river. 

United  States  Engineer  Office, 

Bufalo,  X.   v.,  October  1,  1902. 

General:  I  have  the  honor  to  submit  the   following  report  of  a 
preliminary  examination  of — 

Black  Rock  Harbor,  with  a  view  to  obtaining  a  miitablo  channel  for  deep-clraft 
vesaelfl  around  the  rapids  and  tfhoab  at  the  head  of  ttie  Niagara  Kiver. 
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It  is  my  opinion  that  the  work  as  outlined  above  is  not  only  worthy 
of  being  unaertakcn  by  the  United  States,  but  ought  to  }ye  under- 
taken, and  it  is  advisable  to  do  so  with  the  least  practicable  delay. 

DESCRIPnON. 

• 

Lake  Erie  converging  at  its  eastern  end  into  comparatively  narrow 

outlines  has  its  outlet  in  the  Niagara  River,  a  general  description  of 

which  is  unnecessary.     For  a  distance  of  4  miles  from  \t»  head  the 

river  flows  through  a  single  channel,   then   it  is  divided  into  two 

channels  by  Strawberry  and  Grand  islands.     Below  Grand  Island  the 

river  flows  through  a  single  channel  again  until  the  great  rapids  and 

falls  are  reached. 

The  city  of  Buffalo  has  its  front  on  Lake  Erie  and  on  the  upper 
part  of  the  single  channel  of  the  Niagara  as  it  leaves  the  lake.  The 
map"  of  Buffalo  Harbor  and  the  Niagara  River  to  the  Falls  which  I 
send  herewith,  in  separate  roll,  shows  clearly  the  situation. 

The  single  channel  of  the  Niagara,  from  Lake  Erie  to  Strawberry 
Island,  is  narrow,  swift,  and  shallow,  with  rocky  l)ed,  and  exceedingly 
difficult  to  navigate,  while  most  of  the  river  surrounding  Grand  Island 
is  deep  and  wide,  with  gentle  currents,  and  capable  of  accommodating 
the  largest  ships  of  the  lakes. .  The  narrow  gorge  and  shallows  at  the 
head  of  the  river  can  onW  be  navigated  by  small  vessels  of  13  to  14  fet»t 
draft,  and  then  only  at  considerable  peril  in  going  down,  and  with  a 
large  expenditure  of  power  in  coming  up. 

The  current  of  the  river  at  its  head  iM^gins  at  about  the  location  of 
the  Horseshoe  reef  light.  For  about  li  miles  the  current  velocity  is 
from  2  to  3  miles  per  hour,  this  part  of  the  river  being  wide,  sliallow, 
and  rocky.  Thence  follows  the  engorged  section  beginning  about  one- 
eight  h  or  a  mile  above  the  Buffalo  waterworks  crib  and  extending  to 
the  foot  of  S<j[uaw  Island,  3i  miles  from  the  Horseshoe  reef  light. 
This  engorged  section  is  1,000  feet  to  2,<XK)  feet  wide,  the  narrowest 
part  iHMng  al)out  three-fourths  of  a  mile  in  length,  from  one-eighth  of  a 
mile  al)ove  to  tive-eighths  of  a  mile  below  the  waterworks  crib.  The 
velocity  of  the  current  through  this  portion  of  contracted  <»hannel  is 
estimat4Hl  at  4  to  5  miles  per  nour  at  low  to  mean  stages  of  the  river 
and  5  to  7  miles  per  bour  at  high  stages  of  river.  From  the  point 
about  five-eighths  of  a  mile  below  the  waterworks  crib  to  the  foot  of 
Squaw  Island  the  channel  is  deep,  somewhat  wider,  and  the  current 
some  less  rapid  than  in  the  1-mile  stretch  above  it' 

Numerous  ol)S4»rvations  of  the  current  velocity  have  been  made  at  or 
just  1k>Iow  the  International  Bridge  in  connection  with  river  dis<*harge 
work.  These  ol)S€*rvations  determine  the  velocity  in  the  thalweg  to  Ikj  0 
feet  \H'V  se<»ond  or  4  miles  per  hour  at  low  to  mean  stages  of  the  river 
and  7  to  7  J  feet  per  second  or  4}  to  5^^  miles  per  hour  at  high  stages 
of  wati»r. 

The  object  of  the  proposed  improvement  is  jto  enable  the  deep-draft 
ships  of  the  lakes  to  reach  the  quiet,  deep  waters  l)eIow  the  shotils  and 
rapids  at  the  head  of  the  river,  and  thus  give  to  general  commerce  and 
all  the  territory  Iving  U'tween  Lake  Erie  and  Niagara  Falls  the  great 
benefit  that  woulcl  arise  therefrom. 


A  Not  priuU'd. 


O 


274      BEPORT   OF   THE   CHIEF   OF   ENGINEEBS,  U.  8.   ABMT. 

PRESENT  PROJECT. 

In  1888  a  project  was  adopted  for  improving  the  Niagara  Kiver 
from  Lake  Pji'ie  to  Tonawanda.  Stated  briefly,  this  was  to  remove 
rocks  and  shoals  in  the  river  so  as  to  make  a  channel  deep  enough  for 
vessels  of  16  feet  dnift  at  mean  river  stage.  This  has  been  largely 
accomplished,  but  of  late  years  the  river  and  lake  levels  have  been  so' 
low  that  the  actual  dmft  in  the  completed  channel  has  been  limited 
to  about  14  feet. 

This  project  is  by  no  means  a  satisfactory  one,  and  for  several  rea- 
sons: It  does  not  furnish  a  remedy  for  the  swiftness  of  water  through 
the  gorge,  which  runs  from  4  to  7  miles  per  hour;  it  accommodates 
only  boats  of  the  smaller  class,  the  old-fashioned  freight-carrying 
boats  of  the  lakes  which  are  becoming  fewer  and  fewer  every  year, 
and  it  can  not  !)e  extended  and  enlarged  to  overcome  the  swiftness  and 
shallowness  of  the  channel  without  excavating  wide  and  deep  chan- 
nels through  the  natural  rock  dam  at  the  head  of  the  river,  which 
would  lower  the  waters,  of  Lake  Erie,  to  the  general  detriment  of  all 
the  cities  and  the  commerce  on  the  lake.  In  order  to  accomplish 
the  object  aimed  at,  of  bringing  this  portion  of  this  great  navi- 
gable river  into  the  Great  Lakes  .system  without  detriment  to  the  com- 
merce of  the  lakes,  an  entirely  new  project  must  be  adopted. 

BLACK    ROCK   HARBOR. 

In  the  early  days  of  commercial  development  at  this  point  the  town 
of  Black  Rock,  situated  on  the  Niagara  River  at  its  head,  had  an  in- 
dependent existence  and  was  a  rival  to  Buffalo,  of  which  it  is  now  a 
part.  As  a  protection  to  vessels  and  to  overcome  the  rapids  and 
shoals  of  the  upper  gorge.  Black  Rock  Harbor  was  built.  Tnis  is  in 
reality  a  canal  with  a  wide  bell-shaped  upper  end,  built  along  the  east 
bank  of  the  river  and  located  partially  between  the  main  snore  and 
Squaw  Island,  and  with  a  lock  at  its  lower  end  3(>i  feet  wide  by  200 
feet  long  between  quoins,  and  with  a  depth  on  its  miter  sills  of  9i  feet 
at  mean  river  level.  This  harbor  and  canal  was  of  .sufficient  capacity 
to  accommodate  the  ordinary  vessels  of  the  olden  days  of  the  past 
centuiT  but  is  of  little  use  now,  and  has  been  allowed  to  shoal  up  so 
that  it  has  not  at  present  its  original  capacit\\  It  is  the  radical  im- 
provement of  this  harbor  or  ciinal  to  lit  it  to  modern  conditions  that 
IS  sought.  A  brief  history  of  Black  Rock  Harbor  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  3326. 

THE    ERIE   CANAL. 

The  Erie  Canal  heads  in  Lake  Erie  at  the  mouth  of  Buffalo  Creek 
and  extending  northward  is  located  just  inside  of  and  adjacent  to 
Black  Rock  Harbor  for  the  entire  length  of  the  latter.  The  Erie 
Canal,  in  this  portion  of  its  course,  originally  formed  a  part  of  Blac^k 
Rock  Harbor,  from  which  it  is  now  sepanited  by  a  narrow  embankment 
or  wall.  At  the  lower  end  of  the  harl)or  this  wall  or  em})ankment  has 
disappeared,  if  it  ever  existed,  so  that  the  waters  of  the  two  freely 
mingle. 

PR01»0SEI)   TLAN   OF  IMPROVEMENT. 

The  proposed  plan  of  improvement  is  to  widen  Black  Rock  HarlK)r 
to  its  original  width  by  removing  the  wall  that  separates  it  from  the 
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Erie  Canal,  which  once  formed  a  part  of  it,  tbuM  making  it  from  250 
to  500  feet  wide,  instead  of  about  125  feet  wide  as  at  present;  the 
re^sultant  waterway  then  to  \h\  deepened  sufficiently  to  accomnuKiate 
the  largest  vessels  of  the  lakes,  with  a  lock  at  its  downstriMini  end 
sufficient  to  overtime  the  fall  of  the  river.  The  lift  of  the  ItK'k  would 
Ik*  al)out  5  feet,  and  it  would  l)e  situated  near  the  lower  end  of  S<juaw 
Island,  in  a  position  convenient  of  access  hy  vessels  navigating  either 
channel  of  the  river  Inflow  the  shoals  and  rapids.  This  canal  and  hn^k 
will  enable  all  vessels,  of  whatever  draft  or  width  engaged  in  lake  roni- 
merce,  to  j)ass  fron)  I^ake  Erie  into  the  splendid  natural  harl>or  of  the 
>iiagara  River  below  the  shoals  and  rapids  at  its  head. 

JUSTIFICATION    OF  THE   IMPROVEMENT. 

This  is  believed  to  be  a  justifiable  improvement  for  several  reasons: 
I^cause  of  its  central  geographical  situation^  its  water  transiK>rta- 
tion  by  the  (ireat  I^akes,  the  Erie  Canal,  and  the  Welland  Canal,  its 
many  trunk  lines  of  railroad,  its  vicinity  to  the  coal  fields  of  Pennsvl- 
vania,  and  especially  to  the  great  water  jx^wer  of  Niain^ra  Falls,  this 
general  loaifity  lK»tween  I^ke  Erie  and  Niagam  tails  is  rapidly 
becoming  a  very  extensive  and  imix)rtant  manufacturing  center,  and 
its  future  in  this  regard  is  almost  Iwundless  if  proj^r  advantage  is 
taken  of  natural  conditions  and  necessary  and  reasonable  improve- 
ments in  these  natuml  conditions  are  made. 

The  highest  indastrial  development  of  the  countrv  demands  that  all 
along  this  Niagam  frontier  there  shall  be  assembled  convenientiv  and 
without  hindrance  transjwrtation  by  lake,  river,  canal,  and  rail,  and 
the  i)ower  generated  at  Niagara  Falls.  The  benefits  to  result  from  the 
proposed  improvements  are  so  great,  so  ne<»ded,  so  undoubted,  and  so 
immediate,  and  of  such  general  usefulness  that  I  have  no  hesitation  in 
recommending  that  they  l>e  undertaken  by  the  Government. 

REOUIJITION   OF   IJIKE   LEVELS. 

The  proposed  improvement  must  l>c  an  o^sential  feature  in  any  plan 
for  the  radic^al  regulation  of  the  level  of  I^ke  Erie.  This  is  a  subject 
which  is  under  serious  consideration  at  the  present  time  and  bv  law  is 
to  \)e  refern'd  to  an  international  Commission.  All  the  feasible  plans 
for  the  lake- level  regulation  which  have  been  suggested  l(H)k  to  the 
building  of  a  dam  across  the  foot  of  the  lake.  If  tnis  should  Im)  built 
the  cons<M'vation  of  the  navigation  of  the  Niagara  River  would  require 
the  construction  of  the  canal  herein  recommended  or  one  of  similar 
character.  If  the  improvements  herein  proposed  Ik?  carried  out  it 
would  oiK»n  and  clear  the  wav  for  anv  desired  action  in  referena».  to 
lake-level  regulation. 

SHIP  CANAI^ 

The  proposed  improvement  would  Ih»  an  essential  part  of  any  plan 
for  a  ship  canal  for  lake  vessels  to  reach  the  sea.  Surveys  and  t»sti- 
mates  for  such  a  ship  canal  have  l)een  made  by  a  Government  Bojird, 
and  these  include  the  i*anal  from  Lake  Erie  to  the  quiet  waters  around 
Grand  Island. 
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THE  ERIE  CANAL  ENLAEOElfENT. 

There  is  a  very  large  party  in  tlie  State  of  New  York  which  is 
working  hard  to  get  the  State  to  enter  upon  the  radical  enlargement 
of  the  Erie  Canal,  making  it  of  a  capacity  for  barges  of  1,000  tons  bur- 
den, with  lock  capacity  for  two  such  barges  at  once.  A  few  years  ago 
the  State  expended  $9,000,000  for  improving  the  present  small  canal, 
and  two  years  ago  it  made  an  appropriation  of  $200,000  for  the  ncces- 
sarv  survevs  and  estimates  for  this  larger  barge  canal.  These  surveys 
ana  plans  have  been  completed,  and  the  estimated  cost  of  the  improve- 
ment of  the  Erie  Canal  is  about  $70,*000,000.  Both  political  parties 
in  their  recent  State  conventions  have  in  their  aaopted  platform 
approved  the  enlargement  of  the  canal  as  proposed,  rendering  it 
almost  a  certainty  that  it  will  be  entered  upon  in  the  near  future. 

The  canal  herein  proposed  to  be  built  by  the  Government  would  fit 
in  to  this  plan  for  the  enlarged  Erie  Canal,  and  it  would  thus  be  a 
benefit,  not  only  to  lake  navigation,  but  to  the  navigation  of  the  pro- 

i)osed  enlarged  Erie  Canal,  tne  commerce  on  which  would  be  very 
arge  and  important. 

CXDMMEKCIAL  STATISTICS. 

There  are  a  large  number  of  existing  commercial  and  manufactur- 
ing industries  at  Niagara  Falls,  North  Tonawanda,  Tonawanda,  and 
Black  Rock  that  would  be  directly  or  indirectl}'  benefited  by  the  con- 
struction of  the  canal  around  the  shoals  and  rapids  at  the  head  of  the 
Niagara  River. 

NIAGARA   FALLS. 

One  of  the  greatest  industrial  movements  and  growths  of  recent 
times  has  been  brought  about  by  the  development  of  the  power  of 
Niagara  Falls.  This  is  the  greatest  present  and  prospective  electrical 
power  development  in  the  world.     It  is  summarized  as  follows: 

The  Niagara  Falls  Power  Company  now  generates  50,(XX)  electrical 
horsepower,  of  which  35,000  is  in  use  at  Niagara  Falls  and  15,000  in 
Buifalo  and  elsewhere.  This  company  has  constructed  a  second  wheel 
pit  and  power  house,  and  is  installing  appamtus  for  generating  55,000 
electrical  horsepower  additional,  a  considerable  portion  of  which  is 
under  contmct  m  advance  to  supply  the  increased  needs  of  manufac- 
turers already  located  at  the  Falls. 

The  Niagara  Falls  H^'draulic  Power  and  Manufacturing  Company 
has  developed  and  is  supplying  for  commercial  purposes  35,000  elec- 
trical horsepower. 

On  the  Canadian  side  the  Canadian  Niagara  Power  Company  is 
engaged  in  the  construction  of  a  tunnel  and  other  hydi'aulic  arrange- 
ments for  the  development  of  100,00<J  electrical  horsepower,  and  has 
arnuiged  for  the  fii*st  installation  of  30,000  electrical  horsci)ower,  to  be 
completed  by  July  1,  1904.  Arrangements  have  been  made  for  con- 
nectmg  the  power  house  of  this  company  with  the  power  house  of  the 
Niagara  Falls  Power  Company,  witn  a  view  to  usmg  a  large  part  of 
the  power  generated  in  Canada  on  the  American  side  of  the  river. 

The  Ontario  Power  Company  is  located  on  the  Canadian  side  of  the 
river,  it  has  charters  and  plans  for  two  different  schemes  for  power 
development,  each  for  150,000  electrical  horsepower — 300,000  elec- 
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tri<*al  horHepower  in  all.  OtPd  of  these  is  under  conHtruction.  The 
connmny  ih  building  a  fore  bay  for  the  control  of  water  sufficient  to 
fejfenemte  15(),(K)0  eleilricai  horsepower,  and  ha.s  let  a  eontniet  to  the 
Westinghouse  Company  for  the  installation  of  machinery  to  generate 
30,00^)  electrical  horsepower,  which  is  to  l)e  ready  by  January  1,  1J»04. 
The  Ontario  Power  Company  is  composed  of  citizens  of  tHe  United 
States  and  it  is  expected  that  the  power  will  be  principally  u'sed  in  this 
country. 

The  amount  of  money  invested  in  these  electrical  power  develop- 
ments which  are  under  way  will  be  at  least  $25,000,(XK). 

A  list  of  the  principal  manufacturing  concerns  located  at  Niagara 
Falls  and  their  products,  is  given  below.  They  are  mostly  operated 
by  electric»al  power  from  the  Falls,  or  by  direct  hydraulic  power 
tfierefrom: 

AcetyU*n<'  Manufacturing  Company:  Preparations  of  calcium  carbide. 
Acker  pHK-esw  Company:  CauHtic  soda  and  bleaching  i)Owder. 
AlU»y  Smelting  Companv:  Ferro-chrome  and  other  alloyg. 

The  Am|)ere  Elect ro-Chemical  Company:  Manufatlurem  of  various  chemiitil 
prtKiuctH. 

Ark-Brand  l^int  Comiiany:  Mixe<l  |)aintH. 

Atmospheric  Pnnlucts  C/omi>any:  Manufacturers  of  nitric  acid  and  <»f  nitrates  and 
nitrites. 

C.  M.  liorter:  Planing  mill. 

Buffalo  and  Niagara  Falls  Klecrtric  Ught  and  Power  Company:  Klectri<' lighting 
an<l  elertric  jMJwer  for  motors. 

Hy-I*nNlucts  Papc*r  Comi)any:  Manufacturers  of  fine  gf^ie  papers,  making  large 
shipmentH  of  niw  material  from  the  Northwest. 

The  CarlM)nm<lum  Comnany:  The  only  manufacturers  in  the  United  Stat^'x  of 
<:arlM)ninduiii,  xmua  2,000  e1ectri(*al  horse|M)wer  <*ontinuously  in  its  pnxluction,  and 
now  aUmt  to  double  its  capacity. 

(*art<'r-Cmme  (^ompany  (I^imited):  The  largest  manufacturers  in  theTniteil  Stiites 
of  bhuik  Hales  tickets,  stiilw,  manifoM  onler  blanks,  etc. 

Castner  Kh>4-tn»lytic  .Vlkali  Company:  One  of  the  large»(t  manufacturers  in  the 
worhl  of  <-auHtic  stnla  and  bU*aching  |K>wder. 

Ciitamct  Hair-Cloth  Company:  Manufa4'turt»r«  of  hain'loUi. 

Catanu't  ftv  Comimny:  .Artificial  ice. 

Catanirt  Citv  Milling*Com|)anv:  Flour;  capacity,  1,000  barrels  daily. 

Central  Ma4liine  Comi>anv:  Aiai'hinists. 

Central  iSnn'n  Plate  Works:  8<Teens. 

Cliff  PaiH*r  C4>m|)any:  Newspaper  and  wood  pulp;  daily  capacity,  30  tons  of  |ia]H*r 
and  .'to  tons  of  pulp. 

Thi>  (\»inf)osite  Boani  Company:  Manufai*turers  on  a  Urge  scale  of  composite  lx)anl 
inm\  j'uliihite. 

J.  11.  ON»k  <^  Co.:  Lumber  yanl  and  planing  mill. 

I)onin  Broj*.  c^  Martin  Company:  Suspenders. 

Dobbie  Foundry  and  Machme  Companv:  Manufairturers  of  heavy  foiling,  tanks, 
boilers,  and  stnictural  work;  general  macliiine  shop  and  foundrv. 

Klivtrical  I^>ad  Re<luction  Company:  Engaged  in  reducing  lead  ore  in  elei*trical 
fuma(*es. 

KleiHn>  (ias  Company:  Packers  of  calcium  trarbide  and  manuiacturers  of  acetylene 
gas  lamiis. 

The  herro-Titanium  Company:  Ferro-titanium  alloy. 

Francis  II(H>k  and  Kye  and  Fastener  (>)nu)anv:  ^^^  manufacturers  of  hooks  and 
eyes,  snap  fasteners,  novelties,  and  machinery  for  making  the  same. 

Frontier  Brick  Works:  Clay  brick. 

Charlotte  IIa4>lx*rle:  LuniUT  vards  and  planing  mills. 

Hinds  Pai)er  Box  Comi»any:  Manufai*turers  of  |>aper  lx)xeB. 

International  I^i|M'r  (\>m|)any:  ManufaHurers  of  wood  pulp,  sulphites,  and  news- 
|iai)er:  daily  ^-aimcity  of  newsfMiTter,  120  tons. 

intenmtional  Ac'Hemm  <frapnite  Company:  Manufacturers  of  chemically  pun* 
grapliit4>:  use  cHmtinuously  1,000  electrical  horsepower;  produ<'e<l  in  1901,  1,(XK) 
tims  of  pnxliict. 

Mai'Pherson  Switch  and  Frot;  (\mi|iany:  I^rge  manufat^turem  of  railway  switches 
and  general  railway  sui»plies. 

Thomas  E.  M<*<tarigle:  Machinist  and  general  foundry. 
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McLoughlin  Malt  House:  Maltsters.  • 

Metal  Stamping  Company. 

Myers  &  Co. :  Cattle  spice  mills. 

National  Electrolytic  Company:  Manufactarers  of  chlorate  of  potash. 

The  Natural  Food  Company:  Manu^turers  of  shreddred  whole  wheat  biscoit, 

shipping  in  about bushels  of  wheat  per  month  and  shipping  out carloads 

per  month. 

Niagara  Jillectro  Chemical  Company:  A  very  large  producer  of  sodium;  about  to 
treble  their  capacity. 

Niagara  Falls  Acetylene  Gas  Machine  Company:  Acetylene  gas  machines. 

Niagara  Falls  Brewing  Company:  Brewers. 

Niagara  Falls  Distilling  and  Chemical  Company:  Distillers  of  vegetable  oils. 

Niagara  Falls  Gas  and  Electric  Light  Company:  Illuminating  gas. 

Niagara  Falls  Hair-Cloth  Works:  Manufacturers  of  haircloth. 

Niagara  Falls  Hydraulic  Power  and  Manufacturing  Company:  Generates  about 
35,000  electrical  horsepower  for  manufacturing  purposes,  and  now  engaged  in  largely 
increasing  capacity. 

Niagara  Falls  Milling  Company:  Two  large  flour  mills;  daily  capacity,  2,000  barrels 
each. 

The  Niagara  Falls  Power  Company:  Generates  50,000  electrical  horsepower  for 
distribution  and  use  in  Niagara  Falls  and  vicinity;  plant  now  being  extended  for 
generation  of  55,000  additional  electrical  horsepower. 

The  Niagara  Falls  Water  Works  Company:  Supplying  filtered  water  to  city. 

Niagara  Silverware  Company:  Output  about  50,000  spoons  daily;  silver-plated 
ware. 

Niagara  Surface  Coating  C(3mpany:  Manufacturers  of  glazed  plated  paper  and  box 
board. 

Norton  Emery  Wheel  Company:  Manufacturers,  at  Niagara  Falls  plant,  of  abrasives 
by  electrical  process. 

Oldbury  Electro  Chemical  Company:  Very  large  manufacturers  of  phosphorus  and 
its  compounds. 

Oneiaa Community  (Limited):  Manufacturers  of  silver-plated  ware;  output,  about 
60,000  spoons  daily. 

Pettebone-Cataract  Paper  Company :  Newspaper  and  ground  woo<i  pulp;  capacity, 
25  tons  of  paper  and  16  tons  of  pulp  daily. 

Philpot  &  Leuppie  :  Wire  stitching  machinery  for  bookbinders. 

The  Pittsburg  Reduction  Company :  The  only  producers  in  the  United  States  of 
the  metal  ahunmum,  using  continuously  twenty-four  hours  in  the  day  from  8,000  to 
10,000  electrical  horsepower. 

Roberts  Chemical  Company :  Manufacturers  of  hydrochloric  acid  and  caustic  potash. 

"Wm.  A.  Rogers  (Limited):  Silver-plated  articles. 

Spencer- Wicker  Luml)er  Company :  Lumber  yard  and  planing  mill. 

Carl  Steinbrenner:  Luml)er  yards  and  planing  mill. 

Union  Carbide  Company :  The  largest  producers  in  the  world  of  carbide  of  calcium; 
uses  continuously  about  12,000  electrical  horsepower. 

The  United  Barium  Company:  The  lai^^t  producers  in  the  United  States  of 
barium  hydrite  and  other  compounds  of  banum. 

NORTH  TONAWANDA  AND  TONAWANDA. 

These  two  towns,  on  each  side  of  the  Erie  Canal,  where  it  first  con- 
nects with  the  Niagara  River,  are  in  different  counties  and  can  not 
well  be  merged  into  one  municipality.  The  two  make  an  important 
center  of  population,  commerce,  and  industr3%  which  would  be  greatly 
benefited  by  the  work  proposed. 

The  followinjif  are  the  commercial  statistics  of  the  wator-lwrne  com- 
merce of  the  Tonawandas  for  1901,  as  furnished  bv  the  board  of  trade 
of  North  Tonawanda. 

Numl)er  of  coastwise  vessels  entering  this  port 891 

Numl)er  of  fon'ign ...-..•. 87 

Total  nunjl>er  entering 978 

NumlKT  of  coa-^twise  ves«»ls  clearing  from  this  ]X)rt 920 

Number  of  foreign 81 

Total  numlxT  clearing  fmrn  this  port 1, 001 

Tonnage  of  <'oai»twise  vessels  entering  this  port 503, 542 

Tonnage  of  foreign  vessi^ls  entering  tnis  port 31, 768 

Making  a  total  tonnaire  of  boats  entering  this  port 535, 311 
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Tonnage  of  coastwise  veeBels  clearing  from  this  port 510, 994 

Tonnage  of  foreign  venmOfl  clearing IM.\  (XJO 

Total  tonnage  of  vt»88el8  clearing 541 ,  (V>4 

Total  tonnagt*  of  vt»«»el8  arriving  and  Univiiijr 1 ,  07(i,  365 

The  inorrhiuidiso  rccoivod  is  us  follows: 

Luinlxjr feet. .  451, 55m.  420 

SliinglcM pit'*'*'?*. .  l(i,  821,  75(> 

I^th do 3, 394,  (m 

PostK <l<i 222, 405 

TeK*I)h<»ne  jhiIch do 1, 21<) 

Itailroail  tiw <lo 275. 2S5 

Iron  ore ton^". .  255, 088 

Pig  ircm do 522 

Liinet<tone do <>98 

All  of  this  Imsiiiess  passes  up  and  down  the  Niajifiini  River,  through 
the  rapids  and  slioals  at  its  head,  in  spite  of  these  handicaps,  and  all 
would  he  imuKMiM^ly  InMiefited  by  the  projwsed  improvement. 

In  sendinjj  th(»s4»  statistics  the  secretary  <)f  the  lK>anl  states  as  follows: 

StHtintii-H  that  we  fuminh  vou  now  iniiHt  n<H*cHsarilv  1h»  ini*oint)lete  fn)ni  the  fact 
that  other  indiistricr*  an*  U'ing  addtsl  to  our  nu:nl)er.  One  in  {^articular,  the  Ton- 
awanda  BoanI  and  Pu^ht  C'oiniiany,  (*a|>itaIi7.4Hl  at  $<UX>,000,  han  juHt  In^gun  build- 
ing on  the  river  fnmt,  and  will  \k*  vitally  inten*Hte<l  in  the  improvement  of  nhipiung 
i*onditi<>nM  on  the  Niapini  River.  Thew  Htati^tii*}* are  Komcwhat  inadtHpiate  al»<>  from 
the  fact  that  tin'  Uwit.M  of  <UH'{M^t  draft  <1<>  not  enter  Niagara  River,  and  thene  partw 
art»  <'Ut  off  from  the  tnitlic  that  wouUl  come  thin  way  if  conditions  were  mon*  favorable. 

Then*  are  millionn  of  dtdlarn  invented  in  the  different  lineH  of  manufacturing  hen^ 
that  an»  wholly  or  largely  <le]KM)dent  \\\nm  being  able  to  reivive  friMght  by  water 
fmm  the  upiH*r  lake  n»gi<»nH.  Th«»*«e  an»  urn>wing  yt^arly  in  imi)ortance,  ami  others 
an»  iK'ing  a<ldiHl,  which  maki's  the  netnl  onK?tter  conditions  in  Niagara  River  increa^ 
ingly  uiyent. 

The  foUowin^^  list  of  firms  at  North  Tonawanda,  Niaf^^r^  Countv, 
inten^stiKi  in  the  proposed  canal  around  the  shoals  and  rapids  at  tfu» 
head  of  the  Xiaj^ira  River,  with  their  commercial  rating,  is  also  fur- 
nished by  the  iNNird  of  trade  of  North  Tonawanda: 

Tonawamla  Iron  and  SUh'I  ('om|»anv $1, 000,  (XK) 

W.  If.  Siiwyer  LumlnT  (\>miwny  .'. 400, (HK) 

KobiuKon  lirotherw  Lundier  Comjianv 300,  (XX) 

Rol»erti»«»n  i^  IKk.Ikt *. 50, 000 

Smith.  Ka.siH«t  ^  Co 1, 000,  (KX) 

Wliite,  Rider  Jk  Vntt^i  LumU»r  Comiwnv 150, 000 

Silver,  Th(»ni  ,k  ('«».,  hunU^r * 400,  (XX) 

The  Inlantl  I{«.x  (^Mnjian v 150, 0(X) 

Fenton  iS:  SjiaMing  I$ox  OomiMUv 100, 000 

Mcl>'an  Brothers,  InndnT 150, 0(X) 

I)o<lvre  ^k  Rliw*  !iox  (V»mi»anv 100,000 

C.  K.  iV:  W.  K.  Kelnev,  lundHT 20, 000 

R.  T.  Jonen  LuuiIkt  ('ompanv 400,000 

Wti-ton  iV  S.n.  hmdK'r ' 1, 000, 000 

Oil  1^  McKwn,  hnnUT :J5,  (X)0 

IxH»  i<:  I^ntz,  lumlxT 10,0(X) 

Iii»fai ver  ^  Cn 50,  (KX) 

White,  Unit  wick  i^  Co.,  lundnT 150,  (KK) 

J.  i5:  T.  Chariton 500,  (XX) 

W.  ( J.  hiluHT,  hnnl)er 20,  (XX) 

ThomiMM).  Hubman  «!k  Fi»*her,  lumli«»r 100.  (XX) 

Buffalo  li^.lt  C«Mni»any 4(X), (XK) 

Niagara  li^idiator  Com|iany 75,  (XK) 

Buffai<»  Steam  INimp  Comfmnv 100.  (KK) 

The  American  I Hntriet  Sti'am *< 'omjian v 4(X), (XX) 

Ilerw-hell-Spillman  ( '<»mpanv 10.  (XX) 

C.  Ci.  ButtH  iV  (  t. '. 20,  (KK) 

Total  finanriid  capital  int^*nt<tcHi 6, 090, 000 
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The  firmti  in  Tonawanda,  Erie  County,  which  would  be  so  benefite< 


Till!  Eastern  Lumber  Company $1, 000, 00 

Fasset  &  Bellinger 10, 00 

F.I.  Alliger 50,00 

11.  M.  LonU's  Sona  I-umljer  Company 250, 00 

Tonawanila  Board  and  Paper  C[)m[>any 600,  Olt 

The  Gillie  P^ngineand  Machine  Company 35,  (X> 

The  American  Boiler  Works 20,00 

Total  capital  intereetert 1 ,  966, 00 

Grand  total  in  both  Tonawandaa 8,055,00 

BLACK   HOCK. 

Black  Rock  is  part  of  Buffalo,  iind  it  is  impracticable  to  entirely  aoc 
satisfactorily  si^pnrate  its  commercial  stati»tic9  from  those  of  Buffalo 

The  following  tirms,  with  their  commercial  rating  and  the  amount  o: 
thcirbusinesson  the  lake  and  river,  indicate,  approximately,  the  imme 
diate  benefits  to  come  to  Black  Rock  from  the  improvement  proposed 


Holland.  Graves,  Uuabcrt  A  Co... 


Dnhti.  PI>dii'r&Bc>'r 


BuOnloSmuldiigWurl 


FMB.Jt. 
40.000,00 
SO.  000. 00 


The  registered  tonnage  of  the  boabj  engaged  in  Black  Rock's  lake 
commerce  in  nlKHit  500,000  tons  for  arrivals  and  departiiros.  The  boat* 
\'arj'  in  capacity  up  to  about  3,000  tons.  Two  boats  engaged  are  th« 
Flayy  una  'Warner,  eat^h  having  a  registered  tonnage  of  3,062  tons, 
These  Iwrnts  are  in  the  copper-carrving  business,  ana  are  only  able  U 
brine  down  2,lNXt  net  tons,  but  going  up  the  lake  they  load  with  coal 
at  Butfalo,  and  carry  4,000  net  tons.  It  will  therefore  be  seen  thai 
under  existing  conditions  boats  of  a  vcrv  moderate  capacity  like  thest 
are  only  able  to  bring  down  three- foil rtns  of  a  cargo. 

CANAL  COMMGRCR. 

The  roniinerce  of  the  Erie  Canal  would  Ims  directly  benefited  by  thi 
proposed  improvement.  With  the  improvement  made  the  boatt 
would  not  traverse  the  narrow  canal  oetwpcn  Buffalo  and  Tona 
wanda,  but  would  take  to  the  Niagara  River  and  puss  the  rapidt 
and  shoals  at  its  head  through  the  projected  canal  and  lock.  Thi( 
would  he  very  beneticiiil.  Tnere  is  carried  now  yearly  on  the  canal 
into  and  out  of  Buffalo  about  l,000,00i>  tons  of  freight,  although  the 
canal  is  in  an  iintitiiiated  condition  and  there  arc  many  things  wbicl 
work  to  its  disadvantt^.  With  the  now  and  enlarged  canal  proposed 
by  the  State  of  Kew  York,  this  tonnage  it  is  confidently  believed  wil 
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rapidly  increase  and  in  all  probability  soon  reach  10,000,00^)  tonn  per 
annum. 

The  existing  commercial  tonnage  to  Ihj  benefited  b}'  the  proposed 
improvement  may  therefore  l>e  8tated  as  follows: 

Totrnwanda,  lake  and  river '. 1, 000, 000 

Bla<k  Ii<Hk,  lake  and  river 500,000 

Canal 1,000,(K)0 

Total 2,500,0CK> 

It  should  bo  noted,  however,  that  while  the  existing  commerce  to  be 
benefited  l)v  the  proposed  canal  is  of  great  magnitude,  the  prospec- 
tive benefits  woula  be  far  greater,  and  of  absolute  certainty. 

SURVEY. 

Should  this  general  project  be  approved,  and  survevs  and  estimates 
be  oniered,  it  is  bi»lieved  that  the  sum  of  $2,50()  wilf  Ix^  required  for 
this  purj>ose. 

\  ery  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 
Ma}ot\  CorjM  of  EmjintetH, 
Brig.  Gen.  G.  L.  (iILLESPIE, 

i'hirfof  Enytneers^  U.  S.  A. 
(Thn)ugh  the  Division  Kngineer.) 


• 


[Third  indoracment.] 

U.  S.  Engineer  Office,  Eastern  Division, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  rnited  States 
Army,  concurring  in  the  views  of  the  district  engineer  that  the  locality 
is  worthy  of  improvement  l)y  the  Government,  and  recommending  that 
a  survey  Ih»  made  for  the  purpose  of  determining  the  probable  cost  of 
the  proposed  channel. 

S.  M.  Mansfield, 
Colonel^  Corps  of  Engineers^ 

Division  Efigmee^r. 

[FcHirth  indomemcnt] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Noi^nnher  .i,  1902. 

Respei*tfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
HarlK)rs,  constituted  by  S|H»cial  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  series,  for  i*onsideration  an<l  recommendation, 
as  HMjuired  l)y  section  8  of  the  act  of  June  13,  \\KY2. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Coloju'l^  Corps  of  Engineers. 

[Fifth  Indornrmcnt.] 

Ik>ARn  OF  Engineers  for  Rivers  and  Harbors, 

Washington^  J).  C,  December  1^^  19i>2. 

Resjiect  fully  n^tumed  to  the  ( -hief  of  Engineers,  Tnited  States  Ann  v. 
The  Board  of  Engineers  for  Rivers  ana  Harbors  has  considered  the 

KTo  1904 206 
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withta  report  „,  Major  S™o.s  o.  th.  p«,ta.«ry  e»,»i„.tt»  ^ 

Black  Rock  Harbor,  New  York. 

In  the  opinion  of  the  Board  the  commerce  involved  is  so  large  and 
of  so  general  a  chaiucter  as  to  warrant  an  improvement  of  this  locality 
by  the  General  Government,  provided  such  improvement  can  be  mac(e 
at  reasonable  cost. 

It  is  believed  that  the  construction  of  a  lock  and  the  removal  of  the 
embankment  suggested  herein  will  be  in  direct  line  with  work  that 
will  probably  be  done  hereafter  with  a  view  to  regulating  the  level  of 
Lake  Erie.  It  is  not  believed  desirable  to  undertake  excavations  at  the 
head  of  the  Niagara  River  with  a  view  to  providing  for  the  commerce 
of  the  lower  Niagara  River,  including  Tonawanda,  N.  Y.,  as  such 
excavations  would  doubtless  tend  to  lower  the  level  of  Lake  Erie. 

The  Board  recommends  that  there  be  made  an  allotment  of  $2,500. 
as  requested  by  the  district  officer,  with  which  to  make  a  survey  ana 
estimate  of  cost. 

For  the  Board:  H.  F.  Hodges, 

Major ^  Corps  of  Engineers^ 

Senior  Member  Present, 

[Sixth  indoTBcmcnt.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

December  6,  1902. 
Respectfully  submitted  to  the  Secretarj-  of  War. 
This  is  a  report  on  preliminary  examination  of  Black  Rock  Harbor, 
Buffalo,  N.  Y.,  authorized  by  the  river  and  harbor  act  of  June  13, 11¥>2. 
Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Rivers 
and  Harbors  in  the  preceding  indorsement,  I  recommend  that  a  survey 
of  the  locality  as  proposed  be  authorized. 

G.  L.  Gillespie, 
Brig,  Gen,^  Chief  of  Engineers,,  U,  S.  Army. 

[SeyenUi  indonemcnt.] 

War  Department, 

December  11,,  1902. 
Approved,  as  recommended  by  the  Chief  of  Engineers. 

E.  Root, 
Secretary  of  War. 

[Eighth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  Octoher  19,,  1903. 
Respectfully  returned  to  the  Boai-d  of  Engineers  for  Rivers  and 
Harbors,  with  report  of  survey'  and  estimate  as  recommended. 
By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  HoDOES, 
Major ^  Cor2)s  of  Engineers. 

[Ninth  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington.  1),  C,  Decern  her  ^J.  1903. 

Resi>ectfully  returned  to  the  Chief  of    Engineers,   United   States 
Army. 
In  the  accompanying  report  of  the  district  officer  upon  a  survey  of 
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Black  Rock  Harlwr,  New  York,  which  has  been  reviewed  by  the  Board 
of  Enpneers  for  Rivers  and  Harbors,  an  estimate  of  cost  is  submitted 
for  a  proposed  ship  c*anal  and  lock,  navigable  for  the  lar^^^est  lake*  car- 
riers, connectiiijj  Lake  Erie  with  Niagara  River  at  a  point  Im^Iow  the 
shoals  which  exist  near  the  entrance  to  the  latter.  The  estimate  of 
cost  is  §8,478,231>.  The  walls  of  the  lock  proposed  bv  the  district 
officer  consist  largely  of  timlwr  cribs,  rock  tilled.  The  ftoard  realizes 
that  the  greatest  economy  has  ])een  sought  in  the  lock  design,  but  is 
unable  to  concur  in  the  proposed  use  of  timber  crilw  to  the  extent 
shown  in  the  drawings  accompanying  the  report.     In  response  to  u 

?uery  from  the  Ik)ard  the  district  officer  has  furnished  a  memonindum, 
rom  which  it  appears  that  li^H(),<MK)  should  l)e  added  to  the  estimate 
alM)ve  stated  in  order  to  provide  concn^te  lock  walls  throughout. 

The  plan  of  improvement  submitted  does  not  include  the  improve- 
ment of  the  ejist  channel  of  Niagara  River  from  the  f(K>t  of  the  pro- 
posed ship  lock  to  the  head  of  the  natural  deep-water  harlK)r,  2i  miles 
aownstream.  The  district  officer  states  that  approximately  )?5(K),o(M) 
would  l)e  recpiired  for  this  work,  but  that  exac»t  datii  are  not  at  hand. 
Such  work  would  Ih»  necessary  to  lend  to  the  proposed  improvement 
its  full  value,  and  should  in  fact  l)e  considertMl  a  part  thereof,  although 
it  falls  outside  what  is  generally  known  as  Black  Rock  Harbor. 

For  reasons  alM)ve  stated  the  I^mrd  lielieves  that  at  least  §4,r)00,ooo 
would  be  ivquired  to  complete  the  improvement. 

The  b<»nefits  that  would  result  may  i)e  sumnunl  up  as  follows: 

(d)  For  the  commerce  of  Tonawanda  and  vicinity  there  would  l)c 
provided  a  channel  suited  for  the  deei>est  lake  vessels,  in  lieu  of  one 
with  an  available  depth  of  but  14  fe<»t.  The  annual  tonnage  of  vessels 
in  and  out  of  Tonawanda  is  rej)orted  at  about  l,iK>o,(MK).  (ireat  man- 
ufacturing develojmients  are  in  progress  between  Buffalo  and  Niagara 
Falls.  Commerce  between  Niagara  River  and  lake  i>orts  n)ay  be 
expected  largely  to  increasc\ 

(A)  The  projected  l,(>>0-ton  New  York  State  barge  canal  is  designed 
t-o  terminat**  at  Tonawanda,  although  it  is  intencled  to  pn»serAe  tlu^ 
exist inij:  Erie  (^anal  In^tween  Tonawanda  and  Buffalo  as  a  feeder.  The 
IMack  K<H*k  Harl)or  improvement  would  be  available  for  deep-draft 
vess(»ls  as  well  as  for  liarges,  and  transshipments  might  be  effect^nl  at 
Buffalo,  Tonawanda,  or  any  intermediate  point.  « 

(<•)  As  the  proposed  channel  is  close  to  the  shore  throughout,  addi- 
tional wharf  pn)i)ertv  would  l)c  provided  for  Buffalo. 

{(f)  }{  the  proposecl  channel  and  lock  wen»  provided,  works  to  regu- 
late the  lake  level  might  l)e  constructed  at  the  entrance  to  the  Niagara 
River  without  shutting  off  the  latter  from  lake  navigation.  * 

Considering  the  gi*eat  cost  of  the  proposed  improvement,  the  Boanl 
lielieves  that  only  conunercial  lM»nefits  of  the  great<»st  magnitude 
could  justify  its  undertaking.  IV*nefits  to  the  <*ommerce  oJF  Tona- 
wanda and  vi<*inity  and  increased  harlM)r  facilities  at  Buffalo  are  not 
under  existing  conditions  sufficient  reasons  for  so  large  an  exp^»ndi- 
ture.  Th<»re  has  already  Ihmmi  appropriated  for  th(»  imi)rovement  of 
lUiffalo  HarlM>r  approximately  ♦r),5(H),(XM),  and  the  resulting  facilities, 
so  far  as  they  are  usually  provided  by  the  United  Stat4»s,  are  well 
ahead  of  the  net»<ls  of  conunerce.  Were  the  Iwirge  canal  con)pleted 
to-day,  the  ])n)|>os4»d  improveuK'nt  would  Ik*  a  desirable  adjunct  thereto. 
But  it  is  iM'lleved  that  tlie  Black  R<H*k  HarlK>r  work  might  1m3  In^gun 
S4»venil  years  hence,  and  prosecuted  at  an  economical  rate  to  <«»niplc- 
tiou  before  the  barge  canal  will  be  finished.     The  Board  expresses  no 
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opinion  as  to  the  propriety  of  the  United  States  undertaking  any  link 
of  or  jidjunct  to  the  8tate  barge  canal,  though  it  recognizes  me  benefit 
to  the  commerce  between  the  States,  due  to  the  construction  of  this 
canal. 

After  giving  the  most  careful  consideration  to  the  questions 
involved,  the  Board  recommends  that  it  is  not  advisable  to  commence 
at  the  present  time  the  improvement  of  ''Black  Rock  Harbor,  with  a 
view  to  obtaining  a  suitable  channel  for  deep-draft  vessels  around  the 
rapids  and  shoals  at  the  head  of  the  Niagara  River." 
For  the  Board: 

A.  M.  Miller, 
LieiiL  CoL^  Corps  fff  Engineers^ 

Senior  Member  FVesent. 


survey  of  black  rock  harbor,  new  york,  around  the  rapids 
and  shoals  at  the  head  of  niagara  river. 

United  States  Engineer  Office, 

Buffalo,  N.  Y. ,  September  29,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  on  a 
survey  and  estimate  of  cost  of  improving — 

Bla(.'k  Rock  Harbor,  with  a  view  to  obtaining  a  suitable  channel  for  deep-draft  ves- 
sels around  the  rapids  and  shoals  at  the  head  of  the  Niagara  River. 

in  conformity  with  the  instructions  contained  in  Department  letter  of 
December  13,  1902. 

The  object  of  this  survey  is  to  obtain  all  necessary  data  for  making 
plans  and  estimating  the  cost  of  a  ship  canal  or  waterway  suitable  for 
the  large  vessels  navigating  the  Great  Lakes  through  Black  Rock 
Harbor  from  its  head,  where  it  joins  Lake  Erie,  to  its  lower  end,  at 
the  foot  of  Squaw  Island,  where  Black  Rock  Harbor  joins  the  Niagara 
River  below  the  engorged  section  having  swift  currents  and  shoals 
which  render  that  section  of  the  river  unnavigable,  except  for  the 
smaller  lake  vessels  of  a  draft  not  exceeding  15  feet  at  mean  river  level. 

A  report  on  a  preliminary  examination  of  this  proposed  improve- 
ment was  made  }>y  Maj.  T.  W.  Symons,  Corps  of  Engineers,  united 
States  Army,  October  1,  1902,  in  which  is  given  in  extenso  a  descrip- 
tion of  the  locality,  accompanied  by  a  map  of  Buffalo  Harbor  and 
Niagara  RiviT  to  the  Falls,  argimients  as  to  the  worthiness  of  the 
contemplated  improvement,  ana,  in  a  general  way,  the  proposed  plan 
of  improvement. 

These  matters  are  so  fully  treated  in  the  report  on  the  preliminary 
examination  that  further  remarks  thereon  are  not  considered  necessary. 

The  proposed  plan  of  improvement,  lus  stated  in  the  report  on  the 
preliminary  examination,  is  as  follows: 

The  propownl  plan  of  improvement  in  to  widen  Black  Rock  Harbor  to  its  original 
width  by  removing:  the  wall  that  eeparaten  it  from  the  Erie  Canal,  which  once  formed 
a  part  of  it,  thus  making  it  from  250  to  5(X)  feet  wide,  instead  of  almut  125  feet  wide 
as  at  present;  the  rcpultant  waterway  then  to  l)e  de*»pene<l  putficiently  to  accommo- 
date tlie  larjrest  vessels  of  the  L^kes,  with  a  lock  at  it*<  downstream  end  sufficient  to 
overcome  the  fall  of  the  river.  The  lift  of  the  lock  would  be  alx>ut  5  feet,  and  it  would 
be  situate<l  near  the  lower  end  of  »Sqnaw  Island,  in  a  (xysition  convenient  of  access  by 
vessels  navijrating  either  channel  of  the  river  Wow  the  shoals  and  rapids.  This 
canal  and  lock  will  enable  all  vessels,  of  whatever  draft  or  width  en^ajred  in  lake 
commerce,  to  pass  from  Lake  Erie  into  the  splendid  natural  harbor  of  the  Niagara 
River  below  the  shoals  and  rapids  at  its  head. 
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The  survey  and  estimates  of  cost  treated  in  this  report  were  niade  in 
conforniitv  with  the  abovo-q^uoted  proposed  plan,  which  is  the  only 
plan  by  which  the  desired  object  could  !>e  accomplished. 

It  may  l)e  i-elated  here,  however,  that  the  improved  wati^rway  through 
Black  Rock  Harbor,  with  the  proposed  ship  lock  at  its  lower  end  con- 
necting it  with  Niagara  River,  would  not  lully  complete  the  improve- 
ment and  ** enable  all  vessels'  of  whatever  draft  or  width  engagwl  in 
lake  commerce,  to  i)as8  from  Lake  Erie  into  the  splendid  natural  har- 
bor of  the  Niagara  River  below  the  shoals  and  ra])ids  at  its  head.'' 
This  natural  deep  harlwr  begins  al>out  2^  miles  below  the  proposed 
lock  and  extends  thence  for  over  0  miles  to  Tonawanda,  N.  i .  The 
depth  in  the  intervening  stretch  of  2i  miles  ranges  from  18  to  20  feet 
at  mean  river  level,  and  included  in  this  streti»h  is  the  Strawlwrrv 
Island  reef,  a  limestone  rock  ledge^  through  which  the  channel  has 
bt»en  excavated  4<H)  feet  wide  and  18  feet  deep  at  mean  river  level. 
To  make  the  natural  d(»c»i)  harlxir  fully  available  to  the  deep-dnift  ves- 
sels of  the  lakes,  a  draft  of  18  to  20  feet,  there  would  l)e  required  a 
further  deejwning  of  alnnit  1}  miles  out  of  the2i  miles  of  river  from 
1  to  5  feet  for  a  navigable  width  of  channel  4(X)  feet.  This  channel 
must  l>e  considered  in  a  full  discussion  and  plans  for  improvement  to 
fully  gain  the  object  sought  by  the  ship  canal  in  connection  with  the 
latter.  The  channel  is  therefore  briefly  considen»d  in  this  re|)<)rt  here- 
inafter, but  separately  from  the  Black  Rock  Harbor  ship  channel  and 
the  estimates  tnerefor. 

SURVEY. 

In  order  to  secure  the  required  phvsical  data,  all  existing  surve^^ 
records  and  maps  of  the  locality  w<»re  first  collected  and  examined  and 
then  the  additiontil  data  reciuired  was  obtained  by  actual  survey  work. 

The  sources  of  existing  aata  were  the  records  and  maps  of  the  State 
engine(»r  and  surveyor  of  New  York,  the  State  having  originally  con- 
structed and  alwavs  maintained  the  Krie  ('anal  and  Black  Rock  Har- 
lK)r;  the  rcconis  and  ma])s  and  re[K)rts  of  the  United  States  lk)iii*d  of 
Engineers  on  Deep  Waterwavs  between  the  (ireat  Lakes  and  the 
Atlantic  Tide  Wati»rs  (House  f>tK*.  No.  149,  5t>th  Conj^.,  2d  se^ss.),  and 
the  ivcH>rds  and  maps  on  file  in  the  United  States  engineer  office,  Buf- 
falo, N.  Y. 

The  data  thus  obtained  renuirod  amplification  and  checking  of  loca- 
tions and  distances,  and  was  lai*king  in  an  exact  detcnnination  of  roi*k 
surfaci^  along  the  line  of  the  proposed  ship  canal.  A  survey  party 
was  organized  in  February,  ltM)8,  and  the  rtHpiired  locations  aeter- 
miiuKi  by  transit  survey.  At  the  same  time  a  sounding  party  was 
engaged  in  sounding  cross  siM^tions  of  the  Krie  Canal-Black  Ro<*k 
HarlK)r  waterway^  and  in  determining  the  elevation  of  rock  surfaces 
un<lerlying  it  by  means  of  test  rods  <lriven  to  nx'k  with  sledges  or 
sunk  with  a  watiT  jet,  as  conditions  requin^d.  These  parties  were  in 
the  field  until  April,  VMK\,  n»nrh  of  the  nK*k -testing  work  Iiaving  lK»en 
done  thn)iigh  the  ice  under  nion*  favorable  conditions  than  could  have 
l>een  s<»cured  by  o|H»rating  in  o[H»n  water. 

The  d«»tennination  of  the  i*ock  surface  in  the  vicinity  of  the  pro- 

K>s<h1  l<K'k  was  a  matter  of  importance.  Such  determination  i^ould  not 
I  made  with  the  ordinary  methods  employed^  and  many  trials  with  a 
steam  ()ump  to  supply  a  jxiwerful  water  jet  failed  in  forc*ing  a  test  rcxl 
to  rock  in  this  locality,  where  the  bed  rock  lies  about  40  feet  under 
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water  surface  and  is  overlaid  by  about  15  feet  of  gravel  and  sand,  and 
in  places  quicksand;  all  too  hard  to  penetrate  witn  a  water  jet. 

An  agreement  was  therefore  entered  into  with  parties  having  a 
steam  well-drilling  outfit  to  drill  five  test  holes  to  rocK  along  the  shore 
of  Squaw  Island,  adjacent  to  the  location  of  the  proposed  ship  loc^k. 
This  outfit  began  drilling  on  June  10, 1903,  and  completed  the  reuuired 
five  test  holes  to  rock  on  June  27, 1903.  These  test  holes  were  arilled 
through  the  sand  and  gravel  with  some  difficulty,  owing  to  the  fine  sand 
or  quicksand  packing  nard  under  the  drill,  and  all  of  the  holes  required 
casing  throughout,  but  in  each  case  the  bed  rock  was  reliably  deter- 
mined. Two  hundred  linear  feet  of  4i-inch  test  holes  were  drilled  at 
a  cost  of  $2  per  linear  foot. 

In  connection  with  the  general  survey  work,  measurements  and  cross 
sections  of  the  Bird  Island  pier  and  the  wall  separating  the  Erie  Canal 
and  Black  Rock  Harbor  were  made,  details  of  their  construction,  and 
details  relating  to  existing  bridges,  the  waterworks  tunnel  and  trunk 
sewer  underlying  the  waterway,  and  many  other  minor  details  were 
examined  into  and  information  relating  thereto  gathered. 

There  is  submitted  herewith  a  map"  of  the  locality,  compiled  from 
the  several  sources  of  information  before  mentionecl,  as  checked  and 
modified  by  the  survey  made.  The  location  of  the  proposed  ship  canal 
and  lock  is  also  shown  on  the  map.  There  are  also  submitted  herewith 
a  map'*  showing,  on  a  larger  scale,  the  lower  end  of  the  proposed  ship 
canal,  upon  which  certain  details  of  location  of  lock,  tne  location  of 
borings  at  the  proposed  lock,  depths  to  rock,  etc.,  are  indicated,  and 
also  a  drawing"  snowing  cross  sections  of  the  proposed  ship  canal 
prisms,  of  existing  structures,  etc. 

THE   PROPOSED  SHIP  CHANNEL. 

The  desired  channel  for  deep-draft  vessels  implies: 

(a)  The  excavation  of  this  cnannel  of  proper  width  and  depth  and 
alignment  through  Black  Rock  Harbor. 

(?>)  The  construction  of  a  ship  lock  of  proper  dimensions  at  the  lower 
end  of  the  Black  Rock  Harbor  channel  to  overcome  the  fall  of  Niagara 
River  and  to  connect  this  channel  with  Niagara  River  below  the  shoals 
and  rapids  at  the  head  thereof. 

The  improvement  of  the  east  channel  of  Niagara  River  where  required, 
from  the  foot  of  the  ship  lock  to  the  head  of  the  natui*al  deep-water 
harbor,  2^  miles  downstream,  is  not  a  part  of  the  survey  and  estimate 
called  for  under  the  title. 

The  location  and  dimensions  of  the  proposed  channel  are  shown  on 
the  general  map"  herewith.  The  improvement  would  begin  at  the 
southerh'  end  of  the  Bird  Island  pier,  where  the  ship  channel  would  join 
the  basin  now  being  excavated,  500  feet  wide  and  23  feet  deep  at  mean 
lake  level,  under  the  existing  project  for  '*  improving  Lake  Erie 
entrance  to  Black  Rock  Harbor  and  Erie  Basin." 

This  project  provides  for  a  channel  way  from  the  main  entrance  to 
Buffalo  Harbor,  between  the  north  breakwater  and  the  old  break- 
water, to  the  point  of  beginning  of  the  proposed  Black  Rock  Harbor 
channel,  as  shown  on  the  map"  liere with. 

All  of  the  channels  and  basin  under  the  project  for  improving  Lake 

«  Not  printed. 
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Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin  are  now  lu^ng 
excavated  to  23  feet  depth  at  mean  lake  level,  under  a  continuous  con- 
tract to  \)Q  completed  bv  December,  HHHu 

*  This  improvement  will  secure  an  ample  channel,  well  protectiKl  and 
navi^hle  by  the  largest  lake  vessels,  as  an  entrance  to  the  waterway 
herein  considered,  from  Lake  Erie. 

From  the  point  of  beginning,  at  the  end  of  Bird  Island  pier,  the 
ship  channel  would  extend  northerly  through  Blac*k  liock  Ilarlior  on 
the  following  alignment: 

Feet. 

Straight  channel 1,250 

On  2Hle{rree  curve 2, 500 

Straight  channel  to  waterworks  lH»n<l H,  250 

Straight  channel  to  Ferry  Htreet 2, 670 

On  2-degree  cur\-e .' 730 

Straight  channel 2,100 

On  l-<legree  curve 1, 400 

On  2Hlegree  curve  to  100  feet  below  International  Bridge * 2, 100 

Straight  channel  to  lock  at  ntation  171 1 ,  100 

ToUil  length  to  lo<-k 17.100 

Vhamul  pnhin. — The  bottom  width  of  the  channel  way  has  been 
taken  at  200  feet,  as  shown  on  the  standard  cross  sections  of  the  chan- 
nel prism  on  the  drawing"  herewith. 

Tiiis  width  of  cn>ss  section  is  adapted  to  steam  vessels  traveling  at 
the  rate  of  5  to  i\  miles  per  hour,  wnich  speed  is  ample  for  the  eco- 
nomical trans|X)rtation  of  lake  traffic  and  could  1)e  safelv  maintained, 
except,  perhaps,  on  the  curves,  without  danger  to  i)assmg  vessi^ls  or 
damage  to  the  channel  banks. 

It  is  prolmble  that  widening  of  the  channel  in  the  curves  would  l>e 
necessary,  and  allowan(*e  therefor  has  been  considered  to  the  exti^nt 
advisiible  in  the  limited  width  available.  According  to  the  formula 
usually  emi)loyed  for  increased  width  in  curves,  the  width  at  the  aj)ex 
of  the  2-degree  curves  would  l>e  increased  40  feet,  20  feet  on  eac*h  side, 
and  at  the  aiwx  of  the  1-degree  cur\*e,  20  feet,  10  feet  on  each  side. 
This  incri'ase  of  width  would  in  this  instance  involve  only  a  small 
amount  of  excavation  over  that  required  for  the  standard  prism. 

Canal  wall. — For  1  mile  from  the  upper  end,  the  ship  channel  would 
be  excavated  in  the  present  clear  waterway  of  Black  Koc^k  Harl>or. 
Then  the  (*anal  wall  separating  Black  Uock  Harlx>r  and  the  Erie  Canal 
would  l>e  reached,  and,  in  order  to  secure  the  re(|uired  width  of  chan- 
nel, this  wall  must  lie  removed.  It  extends  thence  ])racti(*ally  the 
entire  length  of  the  proposed  channel,  as  shown  on  the  map"  herewith. 
It  is  composed  of  timber  cril>s  resting  on  the  natural  bottom,  at  the 
genenil  depth  of  10  feet  at  mean  lake  level,  and  reaching  up  to  water 
surface,  surmounted  l)y  a  superstructure  of  dry  stone  wall,  in  some 
places  of  earth  and  stone,  2  to  6  feet  high. 

Its  removal  could  ])e  n*adily  effected  in  the  process  of  ordinary 
dn»dging,  after  the  larger  stone  in  the  superstructure  had  lieen 
nnnoved  by  derricks. 

The  removal  of  this  wall  would  in  no  way  affe<»t  or  injure  the  Erie 
Canal,  as  the  water  level  of  the  two  Inxliesof  water.  Black  Rock  Har- 
bor and  the  Erie  Canal,  is  at  all  times  the  same.     This  wall  is,  in  fa(*t, 

"  Not  printed. 
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a  relic  of  construction  in  the  early  days  of  the  Erie  Canal,  Ion£^  since 
rendered  unessential  by  other  constructions  and  improvements. 

The  removal  of  this  wall,  as  well  as  the  occupation  of  Bla(;k  Uock 
Harbor  and  tlie  Erie  Canal  for  the  proposed  larger  waterway,  would 
require  the  sanction  of  the  Stat<5  of  New  1  ork,  probably  by  legislative 
enactment.     This  matter  is  considered  further  on  in  this  report, 

Watenrorh  tunnels. — At  station  70,  the  Buffalo  waterworks  are 
located  ou  the  mainland  side  of  the  waterway,  and  from  these  works 
three  tunnels  l(»ad  under  the  Erie  Canal  and  Black  Rock  Harbor  to 
the  inlet  cril  !n  Niagam  River.  The  loc^ation  is  shown  on  the  map 
herewith. 

These  tunnels  are  known  as  the  4-foot  tunnel,  the  6-foot  tunnel,  and 
the  9-foot  tunnel,  their  respective  diameters  being  4,  6.  and  9  ifeet. 
The  three  tunnels  are  cut  in  limestone  rock  and  are  not  lined.  They 
are  separated  horizontally  by  walls  of  bed  rock  about  22  feet  thick,  but 
lie  in  different  horizontal  planes.  The  uppermost  is  the  4-foot  tunnel, 
the  top  of  which  lies  5  feet  below  the  bottom  of  the  proposed  ship 
channel,  23  feet  deep  at  mean  level.  The  top  of  the  6-foot  tunnel  lies 
16  feet  below  the  bottom  of  the  proposed  snip  canal,  23  feet  deep  at 
mean  level,  and  the  top  of  the  9-foot  tunnel  lies  28  feet  below  the 
bottom  of  the  proposed  channel.  The  4-foot  tunnel  is  not  used,  and 
is  understood  to  be  abandoned. 

The  channel  excavation  at  this  point  would  be  entirely  in  limestone 
rock  and  the  removal  of  rock  to  the  required  depth  would  probably 
injure  the  4-foot  tunnel  roof,  so  that  it  would  leak  and  thus  be  rendered 
useless  for  waterworks  service;  but  as  it  has  already  been  abandoned, 
such  injury  would  be  admissible  and  unimportant.  The  6-foot  and 
9-foot  tunnels  lie  at  a  safe  depth,  and  the  channel  excavation  would  not 
injure  them  if  done  with  proper  care. 

It  is,  therefore,  not  considered  necessary  to  make  any  provision  for 
the  repair  of  injury  to  the  waterworks  tunnels. 

T/te  trunk  sewer, — At  station  90,  at  the  foot  of  Albany  street,  a 
large  trunk  sewer,  one  of  the  most  important  in  the  sewer  system  of 
the  city  of  Buffalo,  is  met  with.  This  trunk  sewer  is  circular,  8  feet 
inside  diameter  and  at  Albany  street  dips  down  under  the  existing  Erie 
Canal-Black  Rock  Harbor  waterway,  and  empties  into  the  Niagara 
River  under  Bird  Island  pier.  The  sewer  crosses  the  waterway  diago- 
nallv  on  a  curve  and,  from  the  beginning  of  the  invert  at  Albanj'  street 
to  the  outlet  under  Bird  Island  pier,  it  is  50<)  feet  long. 

The  sewer  lies  l)elow  rock  level  except  at  the  outlet,  where  the  top 
lies  several  feet  above  rock  level,  and  the  bottom  in  rock;  so  that  the 
bottom  of  the  sewer  is  about  on  the  level  of  the  bottom  of  Niagara 
River  and  about  23  feet  below  the  water  surface  of  the  river  at  its 
mean  level. 

The  excavation  of  the  proposed  ship  channel  to  the  depth  of  23  feet 
at  mean  hike  level  would  destroy  the  trunk  sewer  invert  under  the 
waterway,  as  the  top  of  the  sewer  lies  only  16  feet  l)el(>w  mean  lake 
level  and  the  bottom  only  24  feet  below. 

Reconstruction  of  the  sewer  would  therefore  1m»  necessary-  for  about 
600  linear  feet,  with  the  top  of  the  new  structure  at  least  24  feet  below 
meiin  level.  This  would  carry  the  bottom  of  the  sew(»r  to  the  depth 
of  32  feet,  which  is  6  feet  below  the  Iwttoni  of  Niagara  River  at  this 
point. 

There  would  therefore  l)e  required  a  Iwusin  excavated  in  the  rock 
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bottom  of  the  river  at  the  sewer  outlet  to  the  depth  of  at  least  32  feet, 
80  that  the  newer  could  discharge  into  the  river  waters.  This  basin 
should  lie  at  least  50  feet  square,  and  would  require  the  removal  of  8 
feet  of  l)od  roi'k  over  this  area. 

The  reconstruction  of  the  sewer  at  the  lower  level  would  involve  a 
considerable  cost.  The  work  must  Ije  done  in  the  open,  implving  not 
only  the  construction  of  a  cofferdam  inclosine  the  sewer  inside  of  the 
Binl  Island  pier,  ))ut  also  a  cofferdam  in  Niagara  River  around  the 
sewer  outlet,  for  the  reconstruction  of  the  pier  at  the  outlet.  The 
cost  would  probablv  reach  lHOO,(XK). 

It  is  possible  that  the  problem  might  be  ultimately  solved  in 
another  way  involving  little  or  no  cost.  It  is  expected  that  the  l,(Kji»- 
ton  barge  canal  to  be  built  bv  the  State  of  New  York  will  be  author- 
ized by  the  vote  of  the  people  of  the  State  in  November.  The  plans 
for  that  amal  make  Tonawanda  its  terminus^  but  provide  that  the 

Present  Krie  Canal  from  Buffalo  to  Tonawanda  shall  l)e  maintained, 
his  portion  of  the  canal  would,  however,  l)e  little  used  bv  l,(MH)-ton 
barges,  and  in  any  event  a  mild  current  through  this  canal  would  not 
be  object ional)le.  This  (current  could  1h»  created  by  a  spillway  at 
Tonawanda,  drawing  and  discharging  a  moderate  amount  of  the  canal 
wat4»rs  into  Niagara  River.  Under  these  conditions  the  discharge  of 
the  trunk  s(»wer  ai  AUmny  street,  Buffalo,  could  Ik^  made  into  the  ship 
channel  and  all  reconstruction  of  the  sewer  under  that  waterway 
avoided. 

The  solution  of  the  trunk-sewer  problem  can  not,  however,  be  made 
at  the  present  time.  It  involves  consideration  and  action  on  the  pail 
of  the  <'itv  councils  and  department  of  ^mblic  works,  which  can  only 
l)estH*uivd  under  the  laws  governing  their  delil)erations  after  the  sub- 
mission to  them  of  a  definite  plan  of  reconstruction.  The  provision 
made  herein  is  considered  ample  for  any  re<|uired  reconstruction  of 
the  trunk  sewer. 

Krn/  Stnrf  Bridge. — At  station  98  the  Ferry  Street  Bridge  crosses 
the  present  wattTwa}',  and  conditions  require  the  maintenance  of  a 
hi^hwav  bridge  at  this  (KHnt  over  the  uropased  ship  channel,  this 
bridge  Wing  the  onl}'  nu^ns  of  reai'hing  tne  establishea  ferry  between 
Buffalo  and  Fort  Krie  in  Canada. 

The  |)res<»nt  structure  is  n*allv  two  bridges — a  through  truss  high- 
wav  bridge  over  the  Krie  Canal  from  the  mainland  to  an  abutment 
built  in  the  canal  wall,  and  a  center  pivot  swing  bridge  across  Black 
Rock  IIar^K)r  from  the  abutment  to  the  Bird  Island  pier  and  ferry 
landing.     The  foot  and  wagon  traffic  over  this  bridge  is  large. 

The  exi*avation  of  the  proposed  ship  canal  necessitates  the  removal 
of  the  (*anal  wall  and  abutment,  and  the  navigation  of  the  proposed 
ship  channel  by  large  lake  vessels  implies  the  construction  of  a  bridge 
at  this  |H)int  afforuing  a  clear  waterway  of  at  least  150  feet  widtn. 
This  can  only  l>e  accomplished  l)y  a  lift  bridge,  preferably  the  two- 
leaf  ty|H»,  each  of  alK)ut  iT)  feet  clear  span. 

The  present  bridge  is  owned  and  operated  by  the  New  York  State 
canal  (lepsirtnient,  and  as  the  United  States  would  practic*ally  assume 
the  own4»rship  of  the  pn»sent  State  waterways  in  this  localitv  (the  Krie 
Canal  and  Black  Itock  IIarlK)r)  in  the  construction  of  the  shm  channel, 
the  construction  of  the  new  bridge  would  devolve  upon  the  United 
States. 

The  matter  of  constructing  a  suitable  lift  bridge  at  Ferry  street  was 
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taken  up  with  the  Scherzer  RoUing  Lift  Bridge  Company,  Chica^,  III., 
and  the  cont  of  such  a  structure  arrived  at  by  plans  and  estimates 
courteously  furnished  by  that  company  under  specifications  furnished 
them.  The  cost  of  a  two  le^f  lift  bridge  complete,  with  clear  channel 
wav  of  150  feet,  would  be  $70,000. 

"The  cost  of  a  two-leaf  lift  bridge,  with  a  clear  channel  way  of  200 
feet,  would  be  5^105,000.  The  designs  call  for  a  roadway  20  feet  wide, 
and  a  f ootwalk  t)n  each  side  5  feet  wide. 

Inteimatumal  BricUfe. — At  station  159  the  International  Bridge 
crosses  the  Erie  Canal-Black  Rock  Harbor  waterway.  This  is  a  single- 
track  railroad  bridge  owned  and  operated  by  the  International  Bridge 
Company,  a  coiporation  allied  to  the  Grand  Trunk  Railway.  The 
bridge  is  used  by  the  latter  railway,  and  also  by  the  Michigan  Central 
and  Wabash  railways.  This  bridge  is  composed  of  two  parts,  the  main 
part  being  that  across  Niagai'a  River  from  the  Canadian  shore  to  Squaw 
island,  and  the  other  part,  that  under  considei*ation,  from  Squaw  Island 
to  the  American  mainland. 

In  this  part  of  the  bridge  there  is  a  center  pivot  swing  span,  with  a 
clear  draw  opening  of  70  feet  on  the  west  side  of  the  center  pier  and 
of  90  feet  on  the  east  side.  The  present  depth  of  water  in  the  west 
draw  opening,  which  is  the  side  always  used  by  vessels,  is  about  10  feet; 
the  depth  in  the  east  draw  opening  is  about  8  feet. 

According  to  the  drawings  of  the  bridge,  the  abutments  and  two  piers 
in  the  waterway  are  founded  on  piles  driven  to  about  30  feet  below 
mean-water  level,  or  only  20  to  25  feet  in  the  sand  and  gravel  bottom. 
The  pile  foundation  reaches  to  the  level  of  the  bottom,  and  upon  it  are 
founded  timber  cribs  reaching  to  low-water  level. 

The  timber  cribs  are  surmounted  by  masonry  piers  upon  which  the 
bridge  trusses  rest. 

The  excavation  of  the  proposed  ship  channel  to  the  depth  of  23  feet 
would  require  the  removal  of  the  pivot  pier  and  swing  span,  and  pref- 
erably the  construction  of  a  lift  bridge  with  not  less  than  150  feet 
clear  waterway  in  place  of  the  present  swing  span.  The  conditions  are 
favorable  for  sucn  a  construction,  as  the  west  abutment  and  the  pier 
east  of  the  swing  span  are  well  located  to  form,  with  proper  strength- 
ening, the  necessary  abutment^s  for  a  two-leaf  lift  bridge  with  150  feet 
clear  waterway. 

The  present  draw  openings  70  and  90  feet  wide  would  pass  the  largest 
lake  vessels,  provided  the  channel  could  be  excavated  to  the  required 
depth  of  28  feet  between  the  existing  piers.  It  is  quite  certain,  how- 
ever, that  such  excavation  could  not  be  done  without  weakening  the 
pile  pier  foundations  beyond  the  limit  of  safet>";  and,  moreover,  the 
clear  span  width  of  only  70  and  90  feet  would  engender  difficult  and 
dangerous  navigation  at  a  point  where  vessels  would  approach  the  ship 
lock,  alM)ut  1,200  feet  beyond  the  bridge,  and  where  such  difficult  navi- 
gation must  be  avoided  to  the  greatest  possible  extent. 

Adeciuate  and  proper  treatment  to  meet  the  requirements  of  the 
roposed  ship  channel  would  therefore  require  the  substitution  of  a 
if t  bridge,  as  al>ove  specified,  for  the  present  swinff  span. 

The  irecessary  changes  in  the  International  Bridge  would  devolve 
upon  the  owners  of  the  bridge  and  not  up<m  the  United  States,  as  pro- 
vided by  United  States  statutes,  and  as.  stipulated  in  a  permit  for 
reconstruction  of  this  bridge,  issued  by  the  Acting  Secretary  of  War, 
under  date  of  March  29,  1899. 


I 
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In  this  instrument  occurs  the  following  stipulation: 

3.  That  if  the  Secretary  of  War  ehall  hereafter  deem  it  necessary  or  a<lviHal>le 
that  the  portion  of  the  »ri<lge  over  Black  Ko<*k  Harlx>r  nhali  In*  n»in(Klelt»<l  or 
changed  in  any  manner,  nuch  change  shall  be  made  by  the  owners  of  the  bridge,  or 
their  ansignH,  at  their  own  expense. 

In  conformity  with  the  above,  plans  and  cost  for  the  necessary 
changes  in  the  bridge  are  not  considered  in  this  report. 

Oldxhtp  hK*kan<7ex1**tiHi(pn  of  high-level  ir^ttenray, — The  new  ship 
lock  would  l>e  located  at  station  171,  about  1,15<>  feet  below  the  Inter- 
national Bridge,  so  as  to  secure  a  free  approai^h  to  the  lock  of  a  suit- 
able length  to  insure  good  mooring  berths  for  large  lake  vessels  when 
ne<»essary  to  wait  for  lock  passage.  Within  this  length  is  located  the 
existing  ship  Kx'k,  "IW  feet  lon^,  36  feet  wide,  with  a  depth  of  al>out 
9  feet  on  the  miter  sills.  This  is  a  lock  of  the  ordinary  canal  t3'pe  of 
construction,  with  masonrv  walls  and  wooden  ^tes  operated  by  hand. 

On  the  east  side  of  the  lock  there  is  a  filled-in  area  forming  a  dam, 
and  also  sjwice  for  a  l<H»k  keewr's  dwelling,  tool  shed,  etc.  Ine  exca- 
vation of  the  i)ropos^»d  ship  ("hannel  would  recjuire  the  removal  of  this 
Old  ship  l(M*k  and  most  of  the  tilled-in  area  to  the  eastward  of  the  lock, 
and  also  the  construction  of  an  extension  of  the  dam  alK)Ut  550  f«»et 
northward  to  the  new  lock  to  carry  the  high-level  channel  to  that  point. 

The  extension  of  the  dam  would  Ih5  construct^Ml  in  {MTmanent  form  of 
crib  substructure,  surmounted  with  a  ccmcretc  sujH*rstructure,  having 
a  top  width  of  S  feet,  supplied  with  mooring  facilities  for  ves.sels  wait- 
ing at  the  l<K*k.  The  structun*  would  Ih»  made  water-tight  by  an 
embankment  of  clay  along  its  outer  fwe,  pro|>orly  i)rotected  against 
wash  by  heavy  rains. 

The  old  ship  l(H*k  and  the  filled-in  area  adjoining  it  are  Erie  Ginal 
proj)erty  and  should  revert  to  the  Unitcnl  States  through  the  rights 
and  title  which  nmst  Iw  obtiiined  from  the  State  of  New  lork  for  the 
Erie  Canal- Black  R<M*k  Harbor  waterway.  It  is  assumed  that  such 
riirhts  and  title  would  be  acquired  at  no  cost,  or  at  a  nominal  cost 
all<)wed  for  further  on,  and  the  imrchase  of  the  old  l<K'k  and  adjacent 
proptTty  is  therefore  not  considered  in  the  estimate  of  cost  as  a  sepa- 
rat4»  item. 

lit  pair  of  eitnal'toirpath  trail  and  Bird  Inland  pier. — The  pn)posed 
ship  channel  would  l)e  lM)unded  for  8,5(X)  feet  of  its  length  on  the  east 
side  by  the  existing  stone  wall  of  the  towpath  of  the  Erie  Canal. 
Whert*  not  so  lK)unded,  at  the  upjier  and  lower  ends,  the  boundary  on 
the  east  side  would  l>o  natural  earth  bank,  requiring  no  construction 
for  its  renair  and  maintenance. 

The  wall  of  the  towpath  is  generally  in  fair  condition  and  the  exca- 
vation of  the  ship  channel  is  planned  with  a  view  to  pres(»rve  its  sta- 
bility to  the  extent  |K)ssible  in  the  restricted  width  available  for  the 
new  channel.  It  is  assumed  that  the  channel  close  to  the  towpath 
would  (*ontinue  to  Im'  used  by  canal  l)oats  and  remain  virtually  a  ])art 
of  th«»  Erie  C^inal  system  under  State  administration.  This  would 
imply  the  maintenance  of  the  towpath  and  its  wall  by  the  State  of  New 
York,  as  at  pres<»nt.  During  the  extensive  excavation  of  this  portion 
of  the  Erie  Canai  in  ISJMK  \*'nen  the  depth  was  increa.sed  to  12  feet, 
several  serious  cave-ins  of  the  towpath  walls  occurred  and  many  thou- 
sands'of  dollars  were  expended  in  the  repair  of  these  cave-ins.* 

The  liability  t^)  similar  ai*cidents  must  be  taken  into  consideration 
in  the  plans  and  estimates  of  cost  of  the  proposed  ship  channel. 


There  is  another  contingency  requiring  consideration.  The  edge  of 
the  deep  ship  channel  above  Ferry  street,  for  about  1  mile  of  channel, 
would  be  20  to  40  feet  awav  from  the  towpath  wall  and  10  to  12  feet 
under  water,  which  is  the  depth  of  the  present  canal.  This  edge  of 
rock  would  seriously  damage  vessels  if  they  should  strike  it,  and  it 
must  be  trimmed  and  beveled  off  so  as  to  leave  no  sharp  anglen  or  a 
jagged  edge. 

The  liabilities  which  might  be  incurred  in  wall  cave-ins  and  the 
treatment  of  the  rock  edge  are  indeterminate.  It  is,  however,  con- 
sidered necessary  to  allow  $75,000  in  the  estimate  of  cost  for  those 
items.  As  above  stated,  it  may  be  assumed  that,  after  proper  repair 
done  to  damage  sustained  during  channel  excavation,  the  maintenance 
of  the  canal-towpath  wall  would  remain  with  the  State  of  New  York. 

On  the  west  side  the  proposed  waterway  would  be  bounded  by  the 
Bird  Island  pier  for  a  length  of  10,800  feet  from  its  80utherl3'^  end. 
For  the  remainder  of  it*>  length  to  the  ship  lock  the  boundary  would  be 
the  natural  bank  of  Squaw  Island — all  as  at  present  existing.  The 
Bird  Island  pier  should  revert  to  the  United  States  under  the  rights 
and  title  to  be  secured  from  the  State  of  New  York,  and  it  is  assumed 
that  this  pier  would  become  the  property  of  the  United  States.  This 
would  imply  repair  and  maintenance  of  the  pier  by  the  United  States; 
and  repair  would  be  necessary  to  some  extent. 

The  southerly  3,100  feet  of  the  pier  (the  Lake  Erie  end)  is  a  timber- 
crib  structure  tilled  with  stone  ana  decked  over  with  planking.  It  is 
heavily  riprapped  on  the  lake  side.  The  deck  is  much  decayed  and 
practically  gone. 

The  structure  should  be  placed  in  permanent  form  by  replacing  the 
present  old  timber  superstructure  with  one  of  concrete  or  stone.  This 
would  cost  ^00  per  linear  foot,  or  $18,000  in  all. 

In  extension  northward  from  the  timber-crib  portion  the  pier  is 
composed  of  timber  cribs  surmounted  above  water  level  bj^  a  super- 
structure of  rubblestone  covered  with  large  flagstones.  It  is  in  a 
practically  permanent  fomi,  but  no  information  is  obtainable  as  to 
the  depth  at  which  the  cribs  are  founded  or  whether  they  rest  on  rock 
or  not. 

The  excavation  of  the  ship  channel  would  closelv  approach  the  pier 
structure  at  one  ix)int  opposite  the  waterworks,  and  if  the  cribs  are  not 
founded  upon  rock  at  this  point  undermining  of  the  pier  is  inevitable 
and  rcpiirs  would  be  required. 

At  another  point  (station  42)  the  excavation  would  remove  a  part  of 
the  pier  stiiicture,  and  provision  must  l>e  made  for  a  new  stretch  of 
pier  some  300  feet  long  to  replace  the  part  which  will  necessarily  be 
destroyed.  This  must  be  built  farther  out  in  the  river  and  i>roper 
joints  made  with  the  existing  pier  to  preserve  th(»  structure  as  a  dam 
holding  the  waterwav  to  the  level  of  Lake  Erie.  The  new  construc- 
tion rcMiuired  woukl  l>e  8(K)  linear  feet  of  cribwork,  is  feet  wide  and 
IC  feet  nigh,  sunk  on  the  roc».k  bottom  of  the  river  and  surmounted  by 
a  stone  suiKM-structure  similar  to  that  on  the  present  work.  This  would 
cost  $50  jHM'  linear  foot,  or  ♦15,000. 

The  deep  excavation  would  further  be  liable  to  cause  l<»aks  in  the 
pier,  which,  while  indeterminate,  must  be  fairly  allowed  for,  and 
allowance  must  also  be  made  for  general  re})airs  to  the  stone  super- 
structure and  the  closing  of  an  old  water-ix)wer  tiume  below  Ferry 
street. 
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AH  of  these  iteniH,  definite  and  indefinite^  must  be  covered  by  a  safe 
estimate  of  cost,  which  can  not  l>e  pkcod  at  less  than  $75,000. 

Sgmnn  Inhnul  finhanhiiefit. — The  Bird  Island  pier  reaches  the  head 
of  Sqiiaw  Island  at  al)out  station  108,  and  theni^«  northerly  the  water 
level  of  the  Erie  Canal-Black  Rock  Harbor  waterway  is  preserved 
by  an  em)>ankment  or  levee  along  the  low  shore  of  Squaw  Island  to 
the  present  ship  lock.  This  embankment  is  in  good  condition  and 
would  re<iuire  no  repairs.  The  exU^nsion  of  the  nigh-level  channel, 
under  the  plans  for  the  ship  channel  and  lock,  would  require  the 
extension  or  the  embankment  or  levee  along  the  shore  of  the  island, 
from  the  foot  of  the  old  l(K'k  to  the  wing  wall  at  the  head  of  the  new 
loek,  a  distance  of  TMM)  feet. 

This  emiiankment  should  reach  to  the  elevation  of  at  least  S  feet 
alK)ve  mean  lake  leveK  with  a  top  width  of  12  feet  with  natural  slope's. 
It  could  readily  l)e  luiilt  with  the  gravel  and  day  excavated  from  the 
adjai^'nt  channel  excavation,  and  in  connection  therewith,  at  a  cost  not 
exceeding  $.'i,<M)0. 

i'hintnJ  f.ntn^ifion, — Under  the  foregoing  headings  all  of  the  alter- 
ations, rejjairs,  and  improvements  of  existing  structures  and  works, 
from  I^ake  Krie  to  the  propos^nl  new  ship  lock,  reijuired  to  adapt 
them  to  the  enlarged  ancl  deepened  waterway,  have  l)een  considered. 

Then*  yet  remains  to  consider  the  ex(*avation  of  the  channel  prism 
to  the  projK>s«»d  KK*k.  As  previously  stated,  the  ship  channel  is 
deHiirncHi  to  1h>  200  feet  wide,  for  reasons  given. 

The  depth  of  the  channel  adopted  is  28  feet  at  mean  lake  level,  or 
the  level  of  the  Black  Roi'k  Harbor-Erie  Canal  waterway. 

This  de])th  is  adopted  Inn^ause  it  is  the  depth  established  for  all 
improvements  of  navigation  for  the  deepest  araft  vessels  at  Buffalo 
HarlK>r.  The  fluctuation  of  water  level,  due  to  ordinary  winds  and 
other  ordinary  caus4»s,  at  the  lUiffalo  end  of  Lake  Erie,  ranffes  from  3 
feet  Inflow  mean  level  to  8  feet  alK)ve  that  level.  The  maxnnum  fluc- 
tuation due  to  high  winds  rang<»s  from  5  feet  lielow  mean  level  to  8 
feet  alM)ve  that  level.  These  maxima  are,  however,  of  infrequent 
o<*curren('(»  and  n<*ed  not  Ik*  considerwl  in  this  connection.  The  max- 
imum draft  of  vessels  on  the  Great  I^akes  must  now  l>e  taken  at 
approximately  21  fcM»t  and  the  draft  of  the  class  of  largo  vessels  gen- 
erally, excepting  those,  of  extreme  size  and  draft,  as  18  to  19  feet 

This  is  well  shown  in  the  following  excerpts  from  articles  on  '^I^ake 
Cargo  R^H'ords/''  published  in  The  Alarine  Review,  Cleveland,  Ohio, 
August  ♦>  and  13,  11H>8: 

Tho  H'lV/ifim  EtlirntHtru^  of  tho  PittKburg  Steamship  ComDan^',  on  August  1,  1903, 
Miub«he<l  her  own  nn^oni,  and,  of  f*ouree,  all  other  ivcordit  De«idefs  in  moving  from 
Kni'analia  to  South  ('hi(1^^l  S.SOT  fo^MH  torn*,  or  9,864  net  t4>nH,  of  iron  ore.  With 
thiH  carKo  nhe  drew  20  fivt  9  inohen  aft  and  20  fet*t  5  inrhi*!*  forward. 

Th'  Sinitila,  of  thi»  PittidMiiv  Steamtihip  Company,  i-arriwi  7,S20  grom,  or  8,758  nut 
tonn,  of  on*  on  vwn  <lraft  of  18  fwt  10 J  inches. 

Th(»  JA/w/A/,  while  a  tow  liarge,  ty pities  the  class  of  large  lake  ves- 
sels OH)th  st<iun  and  Iwirge)  ranging  from  420  to  47o  feet  in  length 
over  all,  with  a  Iwani  of  50  foot — the  typical  larg^  modern  vessels  on 
the  (ireat  liiikes. 

The  (Inift  of  !!♦  feet  mav  Ih»  taken  as  the  ruling  draft  of  this  tvui<*al 
de<»p-draft  vessel.  The  c&annel  23  feet  deep  at  mean  level  woul(l  nav«» 
a  depth  at  low  water  of  3  feet  lew,  or  20  feet.  It  is  desirable  and 
advisable  for  safe  navigation  to  have  at  least  1  foot  of  water  under  a 
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vessel's  keel  at  all  times;  so  the  low- water  depth  of  20  feet  would  fully 
meet  the  conditions  required  for  fair  navigation  for  the  typical  large 
deep-draft  lake  vessel  under  all  but  extraordinary  low- water  conditions, 
which  occur  at  infrequent  intervals  of  a  few  hours  each. 

The  channel  would  also  be  navi^ble,  except  under  low-water  con- 
ditions, lower  than  2  feet  below  mean  level  (which  do  not  prevail 
except  during  a  pait  of  the  seasons  of  low  water  in  the  Great  ijakes) 
for  tne  four  large  vessels  of  the  Edenhorii  type,  known  as  the  '*bie 
four/'  These  vessels  are  498  feet  long  over  all,  with  52  feet  beam  and, 
when  fully  loaded,  of  about  21  feet  draft. 

The  quantities  of  materials  to  be  removed  to  secure  the  adopted 
channel  dimensions,  viz,  200  feet  wide  in  straight  channel  as  heretofore 
stated,  was  det(»rmined  from  cross  sections  100  feet  B.mrt  for  the  entire 
length  of  the  proposed  ship  channel  to  the  new  lock.  Typical  cross  sec- 
tions in  earth,  earth  and  rock,  and  all  rock  are  shown  on  the  drawing*  here- 
with. From  the  Lake  Erie  end  to  station  40  the  material  to  be  removed 
is  earth  and  rock,  the  rock  lying  generally  at  a  depth  of  14  to  16  feet, 
overlaid  by  a  bed  of  sand,  mud,  and  gravel,  generally  7  feet  deep.  At 
station  40  the  rock  level  rises  to  about  12  feet  depth,  and  continues 
generally  at  this  depth  to  Ferry  street,  station  98.  The  rock  is  over- 
laid by  a  bed  of  sand,  mud,  and  gravel,  generally  4  feet  deep  in 
Black  Kock  Harbor,  while  the  rock  is  generally  bare  m  the  Erie  Canal. 
At  Ferry  street  the  rock  begins  to  dip  down  rapidly,  and  is  generally 
confined  to  the  easterly  half  of  the  proposed  snip  channel  to  station 
132,  where  the  rock  lies  entireh^  below  grade,  and  is  not  met  with  again 
thence  to  the  proposed  ship  lock  at  station  171. 

All  of  the  materials  overlying  rock  can  be  readily  removed  by  an 
ordinary  dredge.  The  rock  is  limestone  of  moderate  hardness,  which 
will  require  drilling  and  blasting,  and  dredging  of  the  blasted  rook. 

Ifefore  the  general  excavation  can  be  done  it  will  be  necessary  to 
remove  the  old  wall,  heretofore  described,  between  Black  Rock  Harbor 
and  the  Eric  Canal,  from  station  55  to  station  150—9,500  linear  feet. 

The  large  stone  incorj>orated  in  the  superstructure  of  this  wall  should 
be  removed  with  derricks.  The  small  stone  and  earth  in  this  super- 
structure, together  with  the  underlying  cribs,  can  be  removed  by  the 
dredges,  together  with  the  general  excavation  of  earth.  In  the  esti- 
mate of  cost  herewith,  however,  the  removal  of  the  wall  is  estimated 
as  a  separate  item,  at  a  rate  per  linear  foot  of  wall. 

It  is  assumed  that  all  of  the  excavation  would  be  done  *'in  the  wef 
b}'  floating  plant. 

Much  of  the  excavated  rock  can  be  utilized  in  the  new  construction 
in  and  about  the  new  ship  lock,  as  foundation  stone,  tilling  for  dam 
walls,  and  for  crib  work.  The  surplus  and  most  of  the  excavated 
earth  would  have  to  be  dis|)osed  of  on  designated  dump  grounds  in 
Niagara  Kiver,  below  the  ship  lock. 

Below  the  proposed  shij)  lock  the  depth  of  the  present  channel  in 
lower  Black  Rock  Harbor  is  only  1>  feet  at  the  upper  end,  gradually 
incn^asing  until  the  main  river  channel,  18  feet  or  more  deep,  is  reached 
at  the  foot  of  Hertel  avenue.  This  channel  wav  is  about  I, .500  feet 
long,  and  it  must  be  dee|XMHMl  before  the  new  waterway  can  be  used 
by  loaded  vessels. 

This  channel  should  l)e  400  feet  wide  to  conform  with  th"  improved 
Niagjira  River  <*hannel,  and  it  would  ))e  most  advantageous  and  eco- 

"  Not  printed. 
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nomical  to  excavate  it  to  the  full  depth  of  23  feet  at  mean  river  level 
at  once,  instead  of  to  18  feet  only,  to  make  it  conform  with  the  present 
channel  aiToss  Strawberry  Island  reef.     (See  **  remarks.") 

The  required  excavation  would  all  l)e  in  j^ravel  and  soft  dav,  and  in 
the  estimate  of  cost  herewith  there  is  inchided  in  '* channel  exmva- 
tion''  the  removal  of  250,000  cubic  yards,  place  measure,  of  earth,  to 
secure  a  channel  through  lower  Blac*k  Rock  Harlx)r  from  the  foot  of 
the  i)ropostHl  ship  lock  to  Uertel  avenue,  1,500  fc»et  long,  400  feet  wide, 
and  23  feet  deep  at  mean  river  level. 

77if'  ship  //>cX-.— This  Ioi*k  must  Im»,  of  a  size  (^mmensurate  with  the 
ship  (*hannel  and  adapted  to  the  deei)-draft  vessels  for  which  the  water- 
way is  designed.  It  is  not  considered  necessary  to  enter  into  a  detailed 
dis<*ussion  of  the  question  of  size  and  design  of  lock.  These  have 
received  full  considemtion,  and  the  lock  adopted  and  estimated  for  in 
this  report  is  in  conformity  with  g(H>d  mcKlern  designs  and  pnictice  tus 
develojwd  on  mnal  systems  connected  with  the  (ireat  I^akes. 

The  siz<»  (»f  the  lock  would  1h^  tJOO  feet*  long  In^tween  quoins  by  GO 
feet  clear  width.  The  lift  of  the  IcK^k  would  Iw  4  to  <>  fet»t,  deix»nding 
U|K)n  the  relative  fluctuations  of  water  level  in  the  ship  canal  (and 
Lake  Erie)  and  in  the  Niagara  River.  The  lift  would  Ik?  genenillv  5 
fei»t. 

The  length  and  width  of  the  lock  an*  those*  which  ex|H»rience  at 
Siult  Stt».  ^larie  has  shown  to  Ik*  the  most  advisable  for  genc^nil  tnitru- 
on  the  (treat  I^akes;  and  which,  it  is  understood,  would  l>e  adopted  for 
a  projK)s(Ml  new  Kn^k  at  that  {Kunt, 

The  standard  lo<'k  adopted  by  the  United  States  lk>ard  of  EnginetTs 
on  Deep  Waterwavs  for  the  pro|)osed  ship  canal,  from  the  lakes  to  the 
s(»a,  would  be  of  similar  dimensums.  The  classes  of  vess<»ls  using  the 
Niagara  waterway  would  Im)  the  same  as  those  using  the  Sault  locks, 
where  the  following  classitiinition  was  d«»termined  by  actual  exjM»rience: 

Till*  nuiii)H*r  of  nvi>*t4*nHl  vt*f*H'lH  nniii^  X\w  canaln  aixi  l<M*kH  at  8ault  St(».  Muri(% 
Mirhi^ii  an<t  Oiiturio,  in  191)2,  in  tnuU*  t4)  and  from  I^akc  Sui>eri<>r,  wa^: 

VeH«»lM  4<M>  t4»  5(H)  fivt  lonj? H7 

VeHwij*  .KM)  to  4<M)  ftH»t  lonjc 1 7t» 

Vi*»<m'ls  2(H»  to  \Mt)  ft^et  lonjc XM 

Vi»hj-«1h  lot)  to  l*t)0  ftH't  lon>? 24S 

V*'«h*Ih  li*MH  than  100  fcH»t  long H4 

TI)oi5  now  v(.>hh(»1h  pnt  into  i*omniiHHion  in  1902  fortht*  I^ke  8up(*rior  tnulc  were 
XtiT^"  Htt'ain  fn»i>!ht4*rH,  varying;  fn)m  225  to  4'M\  ftH»t  in  lenf^th,  and  dcviymofi  for  ihm>- 
nomiiTal  hihhmI  of  i:{  niilen  iM*r  hour  on  a  draft  of  19  to  21  ft*et. 

It  is  now  reportiHl  that  a  new  type  of  lake  vessel  is  to  1h»  introduc<»d, 
and  one  vessel  built  during  the  winti^r  of  llH>8-4,  which  will  1h»  UW 
fet»t  long  ov(»r  all,  5*)  feet  In^m,  and  20  to  21  feet  draft. 

It  is  not  prolmble  that  this  new  typ»  will  lM»come  gi^nenil  for  manv 
ytarsto  conu»,  if  ever;  but  should  it  Iwcome  general  the  new  lock 
would  ac4*<)!iunodate  this  new  tyix». 

The  largest  tyiH»  of  lake  vessel  at  pres4*nt  is  that  represented  by  *'  the 
big  four'  previously  mentioned^  which  are  498  feet  long  over  all,  with 
62  feet  beam. 

The  lo<*k,  ♦JtM)  feet  long,  would  accommodate  all  existing  lake  vessels, 
with  a  safe  allowance  for  prospei*tive  incretu*e  in  length.  The  width  of 
(M)  fe4»t  fulfills  the  same  conditions,  leaving  out  of  consideration  the  few 
large  side- wheel  j>ass<>nger  steamers,  which  have  a  In^am  of  S5  feet, 
aim  which  would  not  use  the  Niagara  waterway. 

As  shown  by  the  table  of  vessels  using  the  Sault  Canal,  the  larger 
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proportion  arc  less  than  400  feet  lone.  The  proposed  lock  is  provided 
with  intermediate  gates  dividing  the  lock  into  400  and  200  foot  lengths, 
which  would  be  used  for  locking  vessels  to  which  these  lengths  are 
suitable. 

The  depth  of  water  on  the  miter  sills  is  designed  to  be  24  feet  at 
mean  level,  which  is  considered  necessar}^  to  insure  the  sills  against 
damage  by  vessels  striking  them  at  low  water,  when  the  depth  would 
be  about  20  feet. 

Design  and  conHtructton  of  ship  loci', — In  the  study  of  designs  and 
construction  of  the  lock,  the  data  given  for  similar  works  in  the  report 
of  the  United  States  Board  of  Engineers  on  Deep  Waterways  has  oeen 
largely  consulted  and,  in  general,  their  design  of  lock  adopted,  except 
as  to  foundations  and  special  features  adopted  in  the  design  of  the 
Board  to  meet  the  conditions  required  by  nigh  lifts  and  consequent 
large  hydniulic  heads. 

There  is  submitted  herewith  a  drawing^  showing  the  general  design 
of  the  proposed  ship  lock,  drawings  of  details  being  omitted. 

The  lift  of  the  proposed  lock  would  l>e  only  4  to  6  feet;  under  con- 
ditions generally  prevailing,  5  feet.  This  favorable  feature  eliminates 
many  or  the  problems  of  construction  encountered  in  locks  of  large 
lift  and  renders  unnecessarv  consideration  of  the  question  of  time  of 
lockages.  As  before  stated,  the  proposed  loi*k  would  be  600  feet  long 
between  gates  and  00  feet  wide  between  quoins,  with  intermediate 
gates  making  two  lock  chambers,  400  and  2(X)  feet  long,  approximately. 

Guard  gates  would  be  provided  at  the  head  and  foot  of  the  lock  to 
admit  of  pumping  out  the  lock  and  making  repairs  to  the  gates  without 
delay.  The  total  length  of  the  lock  from  head  to  tan  wing  walls 
would  be  740  feet.  As  shown  on  the  drawing^  herewith,  the  bed  rock 
lies  at  a  depth  of  40  feet  below  mean  river  level  at  the  site  of  the  pro- 

Eosed  lock,  the  rock  being  overlaid  by  a  b(»d  of  sand  and  gravel,  quite 
ard  but  containing  quicksand. 

It  Avould  obviously  be  most  advisable  to  found  the  lock  upon  bed 
rock,  but,  with  the  small  head  of  water  to  contend  with,  it  would  not  be 
necessary  to  carry  the  concrete  or  masonry  walls  to  the  rock,  involving 
extensive  excavation  and  the  maintenance  of  a  costly  cofferdam  for 
such  constniction. 

As  designed,  the  lock  walls  would  be  of  concrete,  founded  upon 
timber  cribs  30  feet  wide,  resting  upon  the  ])ed  rock  in  a  trencB  exca- 
vated for  the  purpose  by  dredging.     (Cross  section  on  A-B.) 

This  cribwork  would  b(>  36  leet  high  for  the  side  walls,  so  that  when 
sunk  in  place  the  tops  of  the  cribs  would  be  4  feet  below  the  water 
lev(»l  in  the  lock  when  empty.  Upon  the  cribwork  the  lock  walls  would 
be  built  of  Portland-cement  concrete,  17  feet  high,  20  feet  wide  at  the 
base,  and  8  feet  wide  at  the  top.  The  concn^te  walls  would  be  built  of 
concrete  l)locks  resting  upon  the  cribs  and  reaching  above  water  line, 
and  the  remainder  of  the  walls  would  be  built  of  mass  concrete.  Cul- 
verts and  bnuiches  for  admitting  water  into  the  lock  would  be  provided 
for  by  fitting  steel  pipe  or  vitritied  culvert  pipe  of  special  construction 
in  a  sjx^cially  built  trough  or  bed  on  the  crii)s  and  covering  them  with 
the  concrete  ])locks  molded  to  tit  over  the  pipes.  The  concrete  walls 
would  h(\  heavier  at  the  head  and  tail  gates  and  at  the  intermediate 
gates  to  secure  the  extra  strength  reijuired  at  these  points.  (Cross 
section  on  E-F.) 

"Not  printe<i. 
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The  side  walls  (cribs  and  concrete  blocks)  would  Ix^  constructed  com- 

Elete  without  cofferdams;  or  ^Mn  the  wet"  so  far  as  anv  construction 
elow  water  level  is  concerned. 

The  end  walls  and  gate  openings  would  be  similarl}'  formed  bv  sinK- 
ing  timber  cribs  on  t^  rocK  across  the  lock  space  and  joining  the  side 
walls,  the  cribs,  however,  being  only  13  feet  high  for  the  upper  gates 
and  8  feet  high  for  the  interm^iate  and  lower  gates. 

These  crib  foundations  for  the  end  walls  would  be  built  in  the  form 
of  one  crib  for  each  end.  The  cribs  would  be  120  feet  long  and  SO 
feet  wide,  the  width  required  for  the  concrete  floor  8  feet  thick  in  the 
gate  si>ace,  in  which  would  be  embedded  the  cut-stone  miter  sills  for 
the  lock  gates  and  the  guard  gates. 

U|)on  the  cribs,  when  sunk  in  place,  the  concrete  end  walls  would 
be  built  with  the  ivquired  concrete  and  cut-stone  construction  for  the 
lock  gates,  cjuoins,  miter  sills,  and  sluice  gates  for  letting  in  water,  etc. 

The  construction  of  the  end  walls  and  gate  details  would  reauire  the 
maintenance  of  a  cofferdam  at  each  end  of  the  lock,  so  that  tnis  work 
could  Ixr  done  **in  the  dry."  The  cofferdams  could  be  readily  and 
advantageously  built  of  timber  in  connection  with  and  attached  to  the 
cribwork,  the  area  inclosed  thereby  pumpi'd  out  after  the  cribs  are 
sunk  in  place,  and  the  cofferdam  construction  removed  from  the  crib- 
work  after  the  concrete  and  masonry  work  for  the  loi*k  gates,  etc., 
was  completed. 

This  system  of  crib  structure  surmounted  by  concrete  wall  would 
be  l»aiikcd  all  around  the  outside  except  in  the  gate  spaces  with  back- 
tilling  of  clay  gravel,  which  would  securely  and  permanently  close  all 
crib  joints  and  insure  a  tight  lock  chaml)er  again^st  the  maxinumi  head 
of  30  feet  of  water,  to  \)e  overcome  when  repairs  would  recjuire  pump- 
ing out  the  loi»k.  The  concrete  floor,  miter  sills,  and  quoins  for  the 
intermediate  loi'k  gates  would  l)e  similarly  constructed  on  a  timlwr- 
crib  foundation  resting  on  l)ed  rock  and  recessed  in  the  crib  and  con- 
crete side  walls  of  the  lock  previously  built. 

The  construction  of  the  intermediate  gate  tittings  would  also  require 
to  be  done  **iii  the  dry,''  and  the  necessary  cofferdam  could  l)e  readily 
built  of  timln^r  in  connection  with  the  cribwork  and  the  constmction 
done  as  planned  for  the  main  gates. 

This  method  of  lock  construction  would  possess  a  great  advantage 
in  entirely  avoiding  the  construction  of  a  costly  cofferdam  inclosing 
the  entire  loi*k  site  and  its  maintenance  at  inevitably  great  expense 
for  pumping  out,  etc.,  and  at  the  same  time  this  construction  would 
inbure  permanency.  It  is  considered  advisable  and  the  most  advan- 
tageous under  the  conditions  to  l>e  met. 

In  order  to  insure  against  leakage  under  the  maximum  head,  when 
the  loi'k  chamlHM'  n»quires  pumpmg  out,  a  concrete  floor  would  Ikj 
needeil  in  the  Kn^k  chaml)er.  This  chaml>er  would  be  practically  ex(»a- 
vated  clean  to  lx»d  nn'k  in  the  proi'css  of  dredging  the  trenches  to 
rock  for  the  lock-wall  cribs.  It  would  In?  Imck  -  till  ea  with  clav  gravel 
or  other  g(H)d  impervious  filling  material,  and  u|)on  this  l)ed  a  con- 
crete floor  in  the  form  of  an  invert  would  l>e  laid,  as  shown  on  the 
drawings,  so  as  to  leave  a  i*U»ar  depth  of  24  feet  of  water  at  the  low 
level.  The  IhhI  of  lm<*k-tilling  and  concrete  floor  would  Ik3  al)out  15 
feet  thick  an  ami)le  sup|>ort  for  the  cribwork  in  the  lock  walls  against 
any  tendency  to  slid<»  into  the  chamber. 

The  lock  ionst ruction  so  far  descrilK»d  would  complete  all  of  that 
work  except  the  gates  and  sluic^es  and  their  operating  mai^hinery, 
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which  will  be  described  further  on.  All  of  this  construction  work 
would  be  done  in  the  fully  protected  water  area  between  Squaw 
Island  and  the  main  shore.  The  present  old  ship  lock  and  dam  would 
remain  intact  as  at  present  and  all  of  the  work  would  be  done  in  water 
at  the  low  level.  The  cri])s  would  be  constructed  at  the  site  they 
would  occupy  on  grillages  ])uilt  ashore  and  floated  to  the  site,  under 
many  advantageous  conditions,  and  in  perfect  security. 

Wing  vHtUs, — These  would  be  required  above  and  below  the  lock 
and  would  connect  with  the  side  Avails  of  the  lock  on  each  side,  as 
shown  in  the  drawing.  Their  construction  would  be  similar  to  that  of 
the  lock  walls,  viz,  concrete  superstructure  on  timber-crib  substi*ucture, 
but  this  substructure  need  not  be  founded  directly  on  bed  rock. 

The  borings  show  an  extensive  bed  of  fine  sand  overlying  the  bed 
rock.  It  is  believed,  however,  that  the  material  will  prove  sufficiently 
stable  to  resist  settlement  of  the  wing  walls  which  are  designed  to  be 
built  of  a  substructure  of  timber  cribs  24  feet  wide,  surmounted  by  a 
concrete  superstructure  20  feet  wide  at  the  bottom  and  8  feet  wide  at 
the  top.  Should  the  material  overlying  the  rock  be  found  to  be  unsta- 
ble when  the  trench  is  dredged,  the  dredging  would  be  carried  to  bed 
rock^  10  feet  deeper,  and  the  trench  back-filled  with  gravel  to  the 
required  grade. 

For  the  upper  wing  walls  the  cribs  would  be  25  feet  high,  sunk  in 
place  in  a  trench  dredged  to  the  depth  of  30  feet  })elow  the  high  level 
(mean  lake  level),  or  7  feet  deeper  than  the  channel,  23  feet  deep.  On 
the  west  side  of  the  lock  the  wing  wall  would  be  170  feet  long,  as 
shown  on  the  drawing.  On  the  east  side  the  wing  wall  proper  would 
be  170  feet  long,  but  a  similar  construction  would  be  necessary  to  form 
the  dam  required  to  carry  the  high-water  level  from  the  present  old 
lock  to  the  proposed  new  lock,  a  distance  of  550  feet;  so  that  the 
total  length  of  the  wing  wall  must  be  considered  as  720  feet.  This 
wall  would  be  provided  with  mooring  facilities  and  supply  a  berth  for 
vessels  waiting  for  lockage.  Wing  walls  of  similar  construction,  200 
feet  long  each,  would  be  placed  below  the  lock,  as  shown  on  the 
drawinff. 

Gviae  piers, — Above  the  lock  guide  piers  or  bulkheads  of  large 
piles  and  walings  would  be  placed  along  the  sides  of  the  channel  way 
from  the  ends  of  the  timber-crib  concrete  wing  walls  to  the  Interna- 
tional Bridge.  On  the  cast  side  of  the  channel  this  guide  pier  would 
be  500  feet  long,  and  on  the  west  side,  along  the  embankment  on 
Squaw  Island,  1,000  feet  long. 

Below  the  lock  a  similar  guide  pier  would  l)e  placed  extending 
downstream  ])eyond  the  foot  of  Squaw  Island  to  the  extent  admissible 
to  the  channel  of  Niagara  River  across  the  head  of  Strawberry  Island. 
This  guide  pier  would  be  1,000  feet  long.  No  guide  pier  would  be 
placed  on  the  east  side  for  the  reason  that  it  would  interfere  with  nav- 
Lg^tion  to  the  wharves  of  the  many  industries  occupi^'ing  the  river 
iront  from  Hamilton  street  to  Hertel  avenue.  The  guide  pier  on  the 
west  side  would  also  serve  as  a  mooring  berth  for  vessels  waiting  for 
lockage  up. 

Ciuverts  foj*  jilfifif/  and  emptyimj  lock, — The  general  plan  of  con- 
structing the  lock  of  a  timber-crib  substructure  surmounted  by  con- 
crete walls  from  4  feet  below  the  low  level  to  the  coping  and  the  low  lift 
of  the  lock,  renders  it  possible  to  provide  for  the  tilling  and  emptying 
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of  the  lock  chamber  by  a  moditication  of  the  device  usually  designed 
for  laree  modern  looks  of  high  lift,  viz,  large  culverts  of  brick  or  cut 
stone,  freciuently  lined  with  steel,  built  in  the  side  walls,  with  branches 
at  intervals  communiaiting  with  the  lock  chaml)er. 

For  the  proposed  lock  the  culverts  would  l>e  formed  of  steel  piiH\ 
such  as  is  usea  for  waterworks  puri)oses,  5  feet  in  diameter,  laid  and 
fitted  upon  the  side-wall  cribs  in  a  semicircular  trough  built  in  the  top 
timlK»rs  of  the  cribs  so  as  to  form  a  secure  seat  for  the  pijx?.  The 
lower  half  of  the  pipe  would  thus  be  embedded  in  the  cribwork,  with 
the  center  of  the  pi|>e  4  feet  below  the  low-water  level.  Each  culvert 
would  communicate  with  the  lock  chamber  through  numerous  branches 
of  about  H  feet  diameter,  the  combined  area  of  cross  sections  of  the 
branches  being  about  double  that  of  the  culverts,  to  insure  free  dis- 
charge under  the  available  hvdraulic  head  of  about  \)  f<»et.  Thi» 
branches  would  also  Im»  formed  of  steel  pi|H\  alK>ut  8  feet  h>ng,  prop- 
erly jointed  to  the  culvert  piix^and  embedded  in  the  top  timbers  of  the 
criWork  in  a  manner  similar  to  the  <*ulvert  pilK*.  All  of  the  pipe 
installation  in  the  side  walls  would  1m»  done  **  in  the  wet''  after  the  crib- 
work  was  in  place,  and  the  upiH»r  half  of  the  pipe,  projecting  alK)\  c 
the  crib  tons,  would  be  covered  by  the  concrett*  bhK'ks  of  the  concn»te 
walls,  molded  to  tit  over  the  pilH».  It  will  be  noted  that  the  discharge 
from  the  branches  would  Ik»  4  feet  l)elow  water  level  when  the  lock  is 
empty,  and  therefore  agiiinst  the  sides  of  a  ship  in  the  lock.  This 
would  not  be  objectionable,  owing  to  the  small  head  under  which  the 
waters  will  Ik>  dis<*harged  into  the  chaml>er. 

The  jxirts  of  the  culverts  connecting  those  in  the  side  walls  with  the 
inlet  and  outlet  jH>rts  wouhl  be  hicated  in  the  walls  of  the  head-lwiy  and 
tnil-bav  on  (»ach  side  and  would  1h»  supplied  with  standard  valves  or 
gjites  for  o|XMiinir  and  closing  tli(»  culverts.  The  valves  would  Ik*  oper- 
ated by  motors,  liydraulic  or  electric.  This  iX)rtion  of  the  culverts  and 
the  <*onn<M'tions  with  the  inlet  and  outlet  j)orts  and  sc^tting  of  valves 
would  all  1h»  done  "in  the  dry"  in  the  cofferdams  pi*ovided,and  woidd 
l)e  wholly  emlMKlded  in  the  mass  concrete  of  the  l<H'k  walls  to  be  built 
within  the  cotTerdams.  Culverts  and  branches  made  of  vitrified  cul- 
vert pipe  of  large  diameter  and  sjM^cial  construction  might  Ik»  u.mmI 
instead  of  steel  pi|)e.  The  vitritied  pil>e,  while  liable  to  crack,  would 
not  be  .subject  to  corn)sion,  like  the  steel  pipe. 

Lfni'  <//////*.  —The  UkIv  gates  would  Iw  of  steel  and  would  conform  in 
all  resjH^cts  to  the  standard  steel  gates  designe<l  by  the  United  Stat(»s 
lk)ardof  Kngineerson  Deep  Waterways  for  a  l<H'k  M  feet  wide,  shown 
with  details  on  plate  T<»  of  the  Ik)ard\s  rej)ort.  The  low  lift  of  5  feet 
implies  oidy  5  feet  difference  in  th<»  height  of  upiH^r  and  lower  gate's, 
ana  taking  into  consideraticm  this  small  difference  in  height,  together 
with  the  fluctuation  of  water  h»vel  at  the  pro|K)S(Ml  lock,  and  the  con- 
sequiMit  maximum  hydraulic  head  to  Ih*  overcome  by  the  gat(»s,  all  of 
the  gates  would  Im»  of  practically  the  same  height,  and  the  designs 
shown  on  plate  7o  would  answer  for  all  of  the  gjites,  with  very  slight 
m(xlificati(»n  of  h<»ight;  in  no  way  affecting  construction  or  strength 
and  weight  of  parts. 

The  gate  shown  on  plate  7o  is  S4f  feet  high  and  S'^^i  feet  wide,  de- 
signed for  a  depth  of  :^i\  f<»et  (m  sill,  or  a  maximum  hydraulic  head  of 
that  amount.  For  the  proiwi-^'d  hn^k,  the  up|)er  gjite.s  would  Iw  82  fert 
high  by  8:<i  feet  wide,  witli  a  maxinmm  depth  on  sill  of  31  feet  at  high 
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water,  identical  with  the  gate  shown  on  plate  70,  except  2  feet  differ- 
once  in  height  of  gate.  The  intermediate  and  lower  gates  would  be 
34  feet  high  ])y  38i^  feet  wide,  Avith  a  maximum  depth  on  sills  of  not 
over  31  feet,  for  the  reason  that  the  increase  in  depth,  due  to  fluctua- 
tions of  wati^r  level,  can  be  fully  controlled  b}'  the  upper  gates.  Those 
intermediate  and  lower  gates  Avould,  therefore,  be  in  all  respects  identi- 
cal with  the  gate  shown  on  plate  70. 

The  gate  designs  on  plate  70  were  therefore  adopted  as  a  general 
and  deUiiled  design  for  all  of  the  gates  of  the  proposed  lock,  including 
all  littings  and  details  as  shown  on  that  plate.  The  weights  of  struc- 
tural steel  and  littings  for  lock  gates  used  in  the  estimate  of  cost  w^ere 
computed  from  the  elaborate  tables  and  curves  for  such  computations, 
shown  on  plates  75,  77,  and  79  of  the  lk)ard's  report. 

The  lock  gates  would  all  be  of  the  two-leaf  miter  type,  of  steel. 
with  horizontal  girders,  single  skin,  and  gate  hangings  of  ample 
strength  to  curry  the  entire  weight  of  the  gates,  without  rollers.  The 
quoin  and  miter  posts  would  have  wooden  bearing  pieces.  All  gato 
leaves  would  be  provided  with  balanced  valves  or  wickets  operated 
by  hand  power,  to  be  used  in  coimection  with  the  culverts  in  tilling 
and  emptying  locks,  or  in  place  of  the  culverts  in  case  of  accidents 
thereto. 

OjK'vattiKj  machhiery, — It  is  not  deemed  necessary  at  this  time  to 
make  detaili^d  plans  and  estimates  of  the  machinery  required  to  oper- 
ate the  lock  gates,  valves,  and  pumps  for  pumping  out  the  lock  for 
repairs,  etc.  The  machiner}-  required  Avould  be  (juite  extensive  and 
nuist  be  of  modern  design.  The  motive  power  would  be  electrical  or 
hydraulic.  The  power,  prolwibly,  could  be  most  advantageous!}' pur- 
chased from  the  company  furnishing  Niagam  Falls  electrical  power 
at  Buffalo,  and  whose  transmission  Tines  run  close  to  the  site  of  the 
proposed  lock.  Hydraulic  power  could  be  generated  at  the  head  of 
the  lock. 

A  lump  sum  of  §100,000  is  included  in  the  estimate  of  cost  to  cover 
the  item  of  operating  machinery.  It  Avould  include  the  necessary 
machinery  for  operating  the  gates,  all  valves  in  the  culverts,  all  punii^ 
for  pumping  out  the  lock  chamber,  power  capstans  for  dniwing  vessels 
into  and  out  of  the  lock  chamber,  all  light  fixtures  and  lights,  and  all 
buildings  and  housings  for  the  machinery. 

Prnpitiij  iiiul  hnihlintjs. — The  propos^nl  ship  channel  and  lock  would 
occupy  Black  Bock  Harbor  and  the  Erie  Canal  and  the  lock  property 
appertaining  thereto,  and  the  NiagJini  Biver  brlow  that  l(H*k  property. 
Black  Bock  Harbor  was  orimnally  constructed  by  the  State  of  New 
York  in  connection  with  the  Krie  Canal,  and  may  l>e  assumed  to  belong 
to  the  State,  as  well  as  the  Erie  Canal  proper. 

In  the  vicinity  of  the  lock  the  State  of  New  York  owns  all  of  the 
land,  as  shown  on  the  map  h<*rewith,  and  the  site  of  the  proposed  new 
lock  is  wholly  within  the  water  area  of  the  former  channel  of  Niagara 
Biver  lu'tween  S<{uaw  Island  and  the  mainland.  It  may  l)e  assumed, 
therefore,  that  the  entire  ship  waterway  and  its  accessories  would 
occupy  property  belonging  only  to  the  United  States  a!id  the  State  of 
New  Vork. 

All  of  New  York  State's  right  and  title  to  the  lands  and  waterways 
should  Im»  obtained  by  the  United  States,  and  it  is  believed  can  Ih^  so 
obtained,   in  conformity  with  the   opinion  of   Hon.  John   Cunneen, 
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attorney -general  of  the  State  of  New  York,  as  expressed  in  thcv  follow- 
ing letter: 

Albany,  Fthrnnnj  ,'>,  lf*<}.:. 
Maj.  Thomam  W.  Symonm. 

Dkar  Sir:  Your  favor  of  January  28,  explaining  8U'i>s  that  have  Ikhju  takon  on 
behalf  of  the  Cieueral  <rr)vernuient  for  the  constniction  of  a  eanal  aroun<i  the  nipidn 
of  Niapira  River  lx>tW(H*n  itj<  hea<l  an<i  Black  U(K'k  IIarl)or,  ami  asking  f«)r  iufonna- 
tion  aa  to  whether  thert^  an*  any  o>)ieetions  to  the  Tnite*!  States  <loingthe  work  out^ 
lined,  ha«  l)een  re<'eive<l  and  very  carefully  eonnidered 

The  joint  control  of  any  jwirt  «>{  the  Erie  Canal  bv  the  goveninient  of  the  State  of 
New  York  and  the  (Jeneral  (iovemment  would  Ik»  ineoni|>atil>le  with  the  provisions 
of  the  constitution  of  thin  State,  which  rt»a<lH:  ''The  Kyislatu re  shall  not  Ira-n*,  sell,  or 
otherwise  di8j>ost»  of  the  Krie  Canal,  the  Oswego  Canal,  the  Chainplain  Canal,  the 
Cayuga  and  St»neca  Canal,  or  the  Black  KivtT  Canal;  but  they  shall  remain  tlie  prop- 
erty of  the  State  ami  under  its  nianagenieiit  forever."     (Art.  7,  s<'c.  K. ) 

f  think,  however,  that  that  jmrt  of  the  Kri')  Canal  which  is  within  the  Umndarit^s 
of  the  propo««tHl  Black  K<K*k  Canal  could  W*  abandoned  by  the  canal  Ixnird  of  the 
State,  an<l  the  land  cinUhI  to  the  (teneral  (tovernnient.  'fh is  cession  shouM  1h' so 
drawn,  however,  as  to  aniitly  safeguanl  the  right  of  the  Stat**  to  retvive  water  from 
the  canal  to  lH«construct<Nl  by  the  National  (lovennnent  at  Black  UtH*k  to  supply  the 
Erie  Canal,  and  also  to  sivnire  the  right  to  teams  drawing  (*anal  lH)ats  to  |>ass  along 
tlie  bank  of  the  pro)K)se<l  (*anal. 

I   have  talkinl  tluH  matter  over  with  the  memlH>rs  of  tlH>  canal  Utanl  and  otiiers 
here,  and  they  all  t*oncur  in  tlu*  views  hereinln^fore  expn*ss«il. 
Very  n»s|)ectfully,  yours, 

John  CiNNEKN. 

Atiitnu'U'fienenil. 

It  is  probable  that  the  State  would,  according  to  precedent,  ctnle  its 
lands  for  the  puri)ose  intended,  at  no  cost,  or  only  a  very  nonunal  cost. 
It  is  deemed  advisable  to  estimate  this  cost  at  §10,(MM>,  to  <*over  all 
i»ontingencies.  AsstiminLT  that  the  lands  of  the  State  are  acquired, 
there  would  1h»  included  therein  the  strip  of   land  adjacent  to  the 

|>re8ent  lock,  together  with  the  old  mill  site  at  the  end  of  Bridge  Stret»t 
bridge,  now  occupied  by  an  old  unused  water-jwwer  Hour  mill.  Much 
of  the  land  area  would  1m»  lost  in  the  necessary  excavation  of  the  ship 
channel.  This  h)cation  would,  however,  be  suitable  for  such  store- 
houses and  lock  keejx»rs'  dwellings  as  would  W  needed,  and  such  addi- 
tional land  area  as  nught  1k»  required  could  be  made  by  tilling  in  the 
shoal-water  area  adjacent  on  the  north  of  the  present  land  anni.  The 
8ite  of  the  old  mill  and  the  existing  tlume  could  be  used  for  a  jjower 
house  and  for  generating  electric  |)ower  for  the  lock  machinery  and 
lighting  if  desin^d. 

It  is  not  deenuni  necessarv  or  advisable  to  devise  plans  and  estimates 
for  the  needed  buildings  and  acci^ssories  to  Ikj  provided  in  connection 
with  the  o|x»nition  ami  maintenance  of  thi»  ship  loc*k.  The  contingen- 
cies to  be  provided  for  may  l)e estimated  in  a  lumpsum,  and  woulunot 
in  all  prolmbility  exceed  in  cost  $5<»,<K)0. 

REMARKS. 


As  previouslv  stated  the  east  channel  of  the  Niagara  River,  from  the 
foot 
(i 

but  it  should  be  fully  understo<xl  that  the  use  of  the  pronos^^d  Black 
Rock  Harbor-Krie  Canal  water wav  and  ship  lock  would  not  depend  uix)n 
the  complete  exi'avation  of  the  Kiagara  River  channel  below  the  lock. 
The  large  clads  of  veddels  now  carrying  lumber  and  iron  ore  to  Tona- 


As  previously  stated  the  east  channel  of  the  Niagara  River,  from  the 
foot  (»f  Hi^rtel  avenue  to  the  hi»ad  of  the  natunu  deep  harl)or  along 
^irand  Island,  would  recpiire  deepening  in  order  to  fully  accomplish 
:he  object  sought  bv  the  construction  of  the  ship  channel  and  its  Io<'k; 
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wanda  would  quickly  avail  themselves  of  the  new  waterway,  which 
would  admit  or  thoir  increasing  their  loaded  draft  at  lca«it  2J  feet  or 
to  17i  feet  at  mean  level;  and  many  other  vessels,  of  not  more  than  18 
feet  loaded  draft,  which  dare  not  venture  throu^rh  the  rapids  and 
shoals  of  the  river,  could  nuvi<(ate  the  existing  river  channel  below 
the  ship  lock.  The  excavation  herein  considered  would  only  be 
required  to  make  the  waterway  fully  avaihible  for  the  deepest  draft 
and  largest  lake  vessels,  which  would  be  used  in  the  prospective  com- 
merce which  the  deep  waterwav'^  would  eticourage  and  develop,  to  the 
great  natural  harbor  along  Grand  Island.  This  channel  improve- 
ment should,  if  ever  undertaken,  aim  to  secure  a  channel  400  feet  wide 
and  23  feet  deep  at  mean  river  level,  so  that  it  would  be  commensu- 
rate with  the  ship  channel  and  lock. 

From  the  foot  of  Hertel  aveime  to  the  head  of  Strawberry  Island 
reef  (a  distance  of  about  5,000  feet)  the  required  excavation  would 
be  in  sand,  clay,  and  gravel.  The  Strawberry  Island  reef  is  formed 
by  a  ledge  of  limestone  rock  extending  across  the  river.  The  length 
of  the  channel  through  the  reef  is  2,400  feet;  it  has  been  excavated  400 
feet  wide  and  18  feet  deep  at  mean  river  level.  The  required  excava- 
tion to  secure  the  new  channel  400  feet  wide  and  28  feet  deep  would 
be  in  limestone  rock,  requiring  drilling  and  blasting  and  dredging  for 
a  depth  of  5  feet  over  the  length  of  channel  of  2,400  feet  and  width  of 
400  feet.  ^ 

Below  StraAvberry  Island  reef  there  would  be  required  the  excava- 
tion, to  a  greaUM"  or  le^s  extent,  of  8,000  linear  feet  of  channel  to  the 
head  of  the  natural  deep-water  narl>or.  This  excavation  would  be  all 
in  gravel  and  day. 

The  cost  of  this  channel  excavation  can  not  be  closely  estimated,  as 
exact  datii  are  lacking.  It  may  be  approximately  estimated,  however, 
at  $500,000,  of  which  sum  ^00,000  would  be  needed  for  rock  excava- 
tion across  Stmwberiy  Island  reef. 

ESTIMATE   OF   COST. 

The  following  is  the  estimate  of  cost  for  the  proposed  Black  Rock 
Harbor- Erie  Canal  channel  for  deep-draft  vessels,  as  described  and 
considered  under  ""T,"  and  for  the  proposed  ship  lo<'k,  wing  walls,  guide 
piei*s,  property  and  buildings,  and  all  accessories,  as  descrioed  in  *^1I'': 

J. 

The  ahip  channel. 

Keconetruction  of  trunk  sewer $100, 000 

Ferrv  Street  Bridge,  clear  waterway  of  150  feet  (if  ])uilt  witli  clear  water- 

wa*y  of  200  feet  add  $35,0(K)) 70, 000 

Repairs  to  towpath  wall  and  channel  hank 75, 000 

Bird  Island  ])icr,  concrete  superstructure 18, 6U0 

Bird  Inland  pier,  new  pier 15, 000 

Bird  Island  pier,  general  repair 75, 000 

Squaw  Island  enihanknient 3, 000 

Removal  of  canal  wall,  9,0(X)  linear  feet,  at  §^H  jmt  linear  foot 72, 000 

Removal  of  old  ship  lock 5, 000 

Channel  excavation: 

Earth,  1  .:^6(),000  cubic  yards,  j)lace  measure,  at  IS  cents  per  cubic  van! .  244,  800 

Rock,  <)0<.),000  cubic  yards,  i)lace  measure,  at  $^2.25  p<T  cubic  yard 1,  370,  250 

2,048,650 
Contingencies  and  engineering,  10  per  cent 204, 865 

2, 253, 515 
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II. 
The  «/itp  locl\  in'ng  walU^  etc. 

Excavation  for  lock  and  wing  walls,  250,000  cubic  yards,  place  measure, 

at  25  ctnitw  i>er  cubic  yard $62, 500 

Timber  crihwork,  in  lock  walls,  sunk  in  place  and  filled  with  stone: 

1J48  linear  feet,  36  bv  30  feet,  at  $125  per  linear  foot 143,500 

120  linear  feet,  86  by  'l3  feet,  at  $160  per  linear  foot 18, 000 

120  linear  feet,  80  by  8  feet,  at  $90  per  linear  foot 10, 800 

70  linear  feet,  40  by  8  feet,  at  $45  per  linear  foot 3, 150 

Cofferdams  for  lot»k  spaces,  1,000  linear  feet,  including  removal 50, 000 

Steel  culverts,  1,300  hnear  feet^  60  inches  diameter,  6  valves,  40  branches, 

18  inclu*8  diameter,  400  linear  feet 40, 000 

Portlan<i-cement  concrete  in  lock  walls  and  floor,  33,500  cubic  yards,  at  $8 

per  cubic  yard - .  268, 000 

Back-filling  and  embankment  outside  of  lo<'k  and  wing  walls,  125,000  cubic 

yards,  at  30  cents  per  cubic  yard 37, 500 

Back-filling  in  lock  cnamber,  12,000  cubic  yards,  at  50  wnts  per  cubic  yard.  6, 000 

Granite  miter  sills  and  hollow  quoins,  550  cubic  yards,  at  $45 ' 24, 750 

Structural  steel  in  gates,  1,260,(X)0  pounds,  at  5  cents 63, 000 

Steel  castings,  79,000  pounds,  at  6  cents  per  pound 4, 740 

Steel  forgings,  37,000  pounds,  at  10  cents  per  pound 3,  700 

Bronze  bushings,  3,5(X)  pounds,  at  40  cents  per  pound 1 , 4(X) 

Anchor  and  other  l)olts,  50,000  pounds,  at  5  cents  per  pound 2, 500 

Oak  timlKT,  50,000  feet  B.  M.,  at$50perM 2,500 

Operating  machinery  and  all  accessories 100, 000 

Timber  crib  work  in  wing  walls,  simk  in  place  and  filled  with  stone,  1,290 

linear  feet,  25  by  24  feet,  at  $70  per  linear  foot 90,300 

Portland-cement  concrete  superstructure,  on  wing  walls,  1,290  linear  feet, 

at  $50  i>er  linear  foot 64,500 

Oak  pile  an<l  waling  guide  piers,  2,500  linear  feet,  at  $20  per  linear  foot. .  50, 000 

Mooring  devices  on  wing  walls  and  guide  piers 2,000 

Amuiring  State  property 10, 000 

Made  lands  and  ouildings 50,000 

1,108,840 
C\mtingen<'ies  and  engintH^ring,  10  per  cent 110,884 

Totol 1,219,724 

Summary. 

The  ship  channel 2,253,515 

The  ship  lock,  etc 1, 219,  724 

Total  cost,  including  10  per  (*ent  for  contingencies  and  engineering.  3, 473, 239 

I  dcsin*  to  aoknowledgfc^  with  appreciation,  the  valuable  service  done 
by  Mr.  J.  C.  Quintus,  C.  E.,  assistant  engineer,  of  this  office,  in  work- 
ing up  the  details  of  this  report. 

Very  respectfully,  your  obedient  servant, 

TiiEo.  A.  Bingham, 
Major ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Enghieers^  U.  S,  A. 

(Through  the  Division  Engineer.) 

•  [Klmt  Indomemcnt.] 

l^.  S.  Engineer  Office,  Eastehn  Division, 

I^ew  York  City,  October  6,  1903. 

Rei^pectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 

The  report  appears  to  fullv  cover  the  stmject,  and  the  plans  are  for 

an  adequate  improvement.    The  estimates  are,  in  my  opinion,  ample 
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for  the  probable  cost.  Before  undertaking  any  work  under  thb 
project  it  would  be  advisablo  to  have  all  safeguards  i>ossible  with 
regard  to  the  relinquishment  to  the  United  States  of  any  and  all  State 
rights  necessary  for  the  prosecution  and  maintenance  of  the  work,  and 
also  careful  provisions  made  regarding  any  interference  with  munic- 
ipal and  private  rights. 

Amos  Stickney, 
Colonel^  Corj)8  of  Engineers,, 

Dwiaion  Engineer. 


QQ8. 


PRELIMINARY  EXAMINATION  AND  SURVEY  OF  ERIE  BASIN,  BUFFALO 

HARBOR,  NEW  YORK. 

[Printed  in  UouMe  Doc.  No.  35,  Fifty-eighth  Congress,  oecond  nension.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wa^hlngto}i^  Deceinher  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith,  for  transmission  to  Con- 
gress, copies  of  reports  dated  October  4, 1902,  and  March  16,  1903,  by 
Maj.  T.  W .  Symons,  Corps  of  Engineers,  upon  preliminarv  examina- 
tion and  survey  of  Erie  Basin,  Buffalo  Hai'bor,  New  York,  made  in 
compliance  witli  requirements  of  the  river  and  harbor  act  of  June  13, 
1902,  reference  being  made  to  indorsements  on  these  repoiis  bv  the 
division  engineers.  Col.  S.  M.  Mansfield  (now  brigadier-general,  U.  S. 
Army,  retired)  and  Col.  Amos  Stickney,  Corps  of  Engineers. 

Erie  Basin  is  a  portion  of  the  general  harbor  of  Buffalo,  N.  Y.,  and 
is  formed  by  a  stone  breakwater  built  by  the  State  of  New  York  in 
1862  for  the  protection  of  canal  boats.  Tne  basin  and  breakwater  are 
situated  on  what  were  once  private  lands  above  w^ater,  which  were 
purchased  by  the  city  and  conveyed  to  the  State. 

It  appears  from  the  local  officer's  report  on  preliminary  examination 
that,  in  view  of  the  ownership  of  the  basin  and  the  action  of  the  State 
with  reference  to  its  improvement,  it  is  questionable  whether  the  Gen- 
eral Government  has  authority  to  make  or  would  l>e  justified  in  mak- 
ing needed  improvements.  He  expresses  the  opinion  that  the  present 
and  prospective  demands  of  conmierce  justify,  and  unqualifiedly  recom- 
mends, removal  of  a  portion  of  the  south  end  of  the  breakwater  on  the 
west  of  the  harbor.  He  presents  in  his  repprt  on  survey  two  plans 
for  improvem(»nt  between  harbor  lines  by  excjivating  to  a  depth  of  23 
feet  below  mean  lake  level,  as  indicated  by  the  zero  of  the  United 
States  engineer  gauge  at  south  pier,  except  that  wliere  bed  rock  is 
found  at  a  depth  of  22  feet  the  excavation  will  be  limited  to  that  depth. 
The  estimated  cost  is: 

For  excavation  of  entire  Iwisin $475, 42tt.  82 

For  channel  2lX)  fet»t  wide 257, 684. 46 

Both  estimates  include  removal  of  125  feet  of  the  New  York  State 
breakwater  at  an  estimated  cost  of  ^28,()H1. 

In  forwarding  the  report  on  survey  the  division  engineer.  Colonel 
Sticknev,  states  that  he  is  unable  to  concur  in  the  opinion  of  the  dis- 
trict oMcer  as  to  the  worthiness  of  the  work  unless  it  should  be  decided 


APPENDIX   Q  Q — RBPOBT   OP   PIB8T   LIEUT,  BOND.         8805 

by  competent  authority  that  the  United  States  has  jurisdiction  over 
the  waters  of  the  Ymsin,  and  that  the  main  object  of  tne  work  appears 
to  be  to  provide  a  channel  for  the  largest  vessels  to  get  to  an<l  from  a 
limited  portion  of  the  city  front.  The  demands  of  commerce  ja<^tify- 
ine  the  work  should,  in  his  opinion,  be  more  clearly  shown. 

l^ursuant  to  the  provisions  of  sections  3  and  14  of  the  act  of  June 
18,  1902,  these  reports  have  received  consideration  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  and  attention  is  invited  to  its  report 
in  mdorsement  of  April  21,  1903,  from  which  the  following  is  an 
extract: 

The  Boanl  in  of  opinion  that  it  is  not  desirable  for  the  United  States  to  enter  utxin 
any  iinpruvement  oi  Erie  Basin,  as  contemplated  in  the  act  directing  the  preliminary 
examination,  until  the  channel  between  the  breakwater  and  the  main  shore  shall  have 
become  a  navigable  waterway  of  the  United  States,  and  until  title  to  so  much  of  the 
(»ld  breakwater  as  must  be  removed  shall  be  vested  in  the  United  States.  To  si^cure 
these  conditions  will  require  legislative  action  by  the  State  of  New  York.  When  legal 
oliHtades  to  the  work  have  lx,'en  removed,  commercial  needs  as  they  may  then  manifest 
theni^elveH  should  be  weighed  asainst  the  cost  of  the  work  as  shown  oy  the  sm^^ey, 
in  order  to  determine  the  ailvisanility  of  the  improvement 

I  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  ol>edient  servant, 

G.  L.  Gillespie, 
lirifj,  (frn.j  Chief  of  Engineerts^  U.  S.  Army, 

lion.  Elihu  Root, 

Secretary  of  War. 


PREUMINAiiY    EXAMINATION    OF    ERIE    BASIN,    BUFFALO    IIARBOR,    NEW 

YORK. 

United  States  Engineer  Office, 

Buffalo,  X.  Y.,  October  i,  1902, 

(fENERal:  1  have  the  honor  to  submit  the  followincf  preliminary 
report  on  '*  Erie  Ikusin^  New  York,''  called  for  by  your  Tetter  of  June 
23.  ltM)L>: 

Erie  liasin  is  a  iK)rtion  of  the  general  harbor  of  Buffalo,  N.  Y.  It 
lies  to  the  north  of  the  Buffalo  Creek  entrance,  and  is  formed  by  a 
stone  breakwater  about  2,300  feet  long,  situated  at  a  distance  from 
the  main  shore  varving  from  300  to  1,000  feet.  This  was  built  by  the 
State  of  New  York  in  1862,  and  gave  a  protected  harbor,  intended 
e.s|HH*ially  for  i^anal  lK>ats,  before  the  mam  Government  breakwater 
was  built. 

This  Erie  Basin  and  breakwater  are  situated  on  what  were  once 
lands  alH>ve  water  in  private  ownership.  A  shelter  was  needed  for 
canal  Inmbi,  and  in  ac^cordance  with  an  understanding  the  cit^^  of 
Buffalo  purcliased  the  land,  and  the  State  of  New  York  appropnated 
the  money  and  constructed  the  breakwater  and  basin. 

The  land  was  conveye<l  to  the  State  by  the  city  in  1847  and  1841^ 
and  X\w  Imsin  wa.s  finally  compleU^d  in  1802.  The  building  since  then 
of  the  (lovernment  breakwater  has  rendered  the  Erie  &8in  break- 
water of  far  less  value  than  fomierlv,  and  the  increase  of  business  on 
the  lake  in  large  vessels  has  materially  changed  the  use  to  which  the 
Erie  Btisin  can  U\st  l>e  put.  lasteaa  of  a  simple  shelter  and  harbor 
for  canal  l)oats,  it  is  now  used  to  the  greatest  extent  possible  by  laree 
vessels  for  grain,  coal,  lumber,  and  package  freignt  business.    In 


3306   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

1899  the  State  of  New  York  appropriated  $35,000  for  deepening  this 
ba8in,  and  in  1902  it  made  anotner  appropriation  of  $50,000  for  the 
same  purpose.  The  money  was  and ,  is  to  be  expended  in  making  a 
narrow  channel  suitable  for  large  vessels  along  the  shore  side  of  the 
basin. 

The  increase  in  the  width  of  this  narrow  channel  to  be  constructed 
by  the  State  will  be  needed,  and  the  expenditure  of  the  ne<?essary 
funds  for  the  purpose  is  justifiable. 

In  view  of  the  ownership  of  the  basin,  its  method  of  acquirement, 
its  having  been  constructed  and  maintained  by  the  State,  its  originally 
comtemplated  ase,  and  the  fact  that  the  State  has  entered  upon  the 
work  of  deepening  it  by  appropriating  money  therefor,  it  i.s  perhaps 
a  legal  question  Avhether  tne  Government  has  authority  to  make  or 
would  be  justified  in  making  the  needed  improvements. 

There  is  no  doubt,  however,  that  the  present  and  prospective  demands 
of  commerce  justify  the  deepening  of  this  basin,  and  I  tnerefore  recom- 
mend the  improvement,  if  it  be  deemed  a  proper  work  for  the  Gov- 
ernment to  undertake. 

There  is  one  piece  of  work  connected  with  the  basin  that  1  would 
unqualifiedly  recommend,  and  that  is  the  removal  of  212  feet  from  the 
south  end  of  the  breakwater  bounding  it  on  the  west.  The  removal 
of  this  212  feet  is  needed  for  the  benefit  of  vessels  entering  both 
Buffalo  River  and  the  Erie  Basin,  and  has  before  this  been  recom- 
mended. It  has  long  been  recognized  that  the  southerly  end  of  this 
Erie  Basin  breakwater  is  an  obstruction  to  navigation,  and  before  1868 
it  was  proposed  to  cut  off  212  feet,  pi-ovided  the  consent  of  the  State 
of  New  lork  could  be  obtained.  The  State  in  1868  passed  an  act 
authorizing  the  United  States  to  remove  212  feet  of  the  breakwater, 
but  it  has  never  been  done.  Under  the  new  conditions  its  removal 
has  become  more  imperatively  necessary  than  ever.  The  breakwater 
and  the  United  States  south  pier  together  form  a  sheltered  eddy  area  in 
which  sediment  brought  by  the  prevailing  currents  is  deposited,  form- 
ing shoals  which  encroach  more  and  more  on  the  entrance  channel. 

To  remove  this  portion  of  the  Erie  Basin  breakwater  and  the  shoal 
on  which  it  is  situated  will  cost,  it  has  been  estimated,  $30,000. 

To  make  a  complete  survey  of  the  Erie  Basin  to  determine  the  amount 
of  the  necessar}^  deepening  will  cost,  it  is  estimated,  $300.  To  deter- 
mine the  cost  of  removing  the  212  feet  of  the  breakwater  no  expendi- 
ture will  be  required. 

CX>MMERCIAL  STATISTICS. 

The  following  is  a  list  of  the  established  industries  on  the  Erie  Basin: 

1.  Philadelphia  and  Reading  Coal  Company,  trestle. 

2.  Montgomery  Lumber  Company,  vani. 

3.  Erie  Basin  elevator,  now  occupieil  by  J.  II.  Ross  as  storehouse  for  builders' 

supplies,  principally  cement. 

4.  Bateman,  McDougall  &  Palmer,  shipyard. 

5.  Empire  Shipbuilding  Comi>any,  shipyard. 

6.  Lake  Erie  Dredging  Company,  yard. 

7.  Buffalo  Fire  Department,  steamer  IfiUrhmson. 

8.  O'Neill's  Floating  Dry  Dock  (on  wi»st  si<le  of  l^asin). 

9.  H.  M.  Poole  &  Co.,  lun»l)er  yard. 

10.  D.  Y.  Leslie,  lumber  yanl  (Citizens'  Ice  Company,  direi'tly  in  rear). 

11.  Exchange  elevator  (capacity  250,000  bushels).     (Grand  Trunk    Railroad 

freiffht  shed  directly  in  rear,  on  slip. ) 

12.  New  York  Central  and  Hudson  River  Railroad,  freight  shed. 

13.  Delaware,  Lackawanna  and  Western  iron  ore  and  coal  doi'k.     (With  Haines 

Lamber  Company  directly  in  rear,  on  Colt  slip. ) 
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It  18  impracticable  to  separate  the  tonnage  and  other  detailH  of  coni- 
nuM'cial  statistics  from  those  of  the  city  of  Buffalo,  of  which  the  Krie 
Basin  forms  a  part. 

Very  respectfully,  vour  olxidient  servant, 

T.  W.  Symons, 
Afijor^  Corps  of  Engin^ierH, 
Brig.  Gen.  (i.  L.  (iillespik. 

Chief  of  Khijln*'rrn^  V,  S,  A. 

[Fin*t  iiKlorwmvnt.] 

Office  Chief  of  KNciNEEiis,  U.  S.  Army, 

(/ctfjfM-r  /?,  J9()J, 

Kespoctfully  roforiTd  to  Col.  S.  M.  Mansfield,  Corps  of  Engineers, 
division  engineer,  eastern  division,  for  remark  and  recommendation. 
To  Ik*,  returned. 

(f.  L.  Gillespie, 
lin)/.  ^rV//.,  Chlrfof  luufhitfTH^ 

L,  S,  An/ if/. 

[St»o<)nd  iixlornoment.] 

U.  S.  Engineek  Office,  Eastern  Division, 

Xrfr  York  C:ty,  October  H,  1902, 

Uespectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  the  views  of  the  district  officer  that  the  demands 
of  conunerce  justify  the  deepening  of  this  basin,  and  recommend  tliat 
a  survey  be  made  for  the  purpose  of  determining  the  cost  of  the  needed 
improvement. 

By  the  establishment  of  harlw^r  lines  on  lK>th  sides  of  the  Imsin  it  is 
clear  that  th(»  I'nited  States  has  assumed  jurisdiction  over  the  body  of 
water  lying  between,  and  it  therefore  became  a  navigable  watt»rway, 
the  improveuKMit  of  which  is  deemed  a  proper  work  to  l)e  undertaken 
by  the  Government. 

The  improvement  of  the  Ixisin  under  State  appropriations  is  pre- 
sumably in  accordance  with  the  sixth  paragraph  next  preceding  the 
last  in  st»ction  1  of  the  river  and  harl>or  act  of  June  13,  1902. 

S.  M.  Mansfield, 
CtJonel^  Corps  of  Engineers. 

[ThinI  iiKlomemeiit.] 

Office  Chief  of  Engineers,  U.  S.  Arbtt, 

October  20,  1902. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
IIarlM)rs  constituted  by  SjKH*ial  Orders,  No.  24,  Headquarters,  Corps 
of  EngineeiN,  <'uriTnt  scenes,  for  consideration  and  recommendation, 
as  required  by  section  \\  of  .the  act  of  June  13,  liK)2. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 
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[Fourth  indonement.] 

BoABD  OF  Engineers  for  Bivebs  and  Habbors, 

WdHhington^  D.  (7.,  December  4^  1902. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  andBkirbors  has  considered  the 
within  report  of  JVlajor  Symons  on  the  preliminary  examination  of 
Erie  Basin,  New  York. 

In  the  opinion  of  the  Board  the  commerce  involved  is  so  large  and 
of  such  a  general  character  as  to  warrant  an  improvement  of  the  locality 
by  the  General  Government  to  the  extent  contemplated  by  the  district 
officer,  provided  such  improvement  can  be  made  at  reasonable  cost 

The  Board,  therefore,  reconmiends  that  there  be  made  an  allotment 
of  $300,  as  requested  by  the  district  officer,  with  which  to  make  a 
survey  and  estimate  of  cost. 

For  the  Board: 

H.  F.  Hodges, 
Major y  Corps  of  Enaineers^ 

Senior  Menwer  Pireseni, 

[Fifth  indonement] 

Office  Chief  of  Engineers,  U.  S.  Abmt, 

Deceinher  6^  1902. 

Respectfully  submitted  to  the  Secretary  of  War. 
This  is  a  report  on  preliminary  examination  of  Erie  Basin,  Buffalo, 
N.  Y.,  authorized  by  the  river  and  harbor  act  of  June  13,  1902. 

Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Bive» 
and  Harbors  in  the  preceding  indorsement,  1  recommend  that  a  survey 
of  the  locality  as  proposed  l^  authorized. 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  Engineers^ 

U.  S.  Army. 

[Sixth  indorsement.] 

War  Department, 

December  8,  1902. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Wm.  Gary  Sanger, 

Acting  Secretary  of  War. 

[Seventh  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

April  1,  1903. 
Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors with  report  of  survey  as  recommended. 
By  command  of  Brig,  Uen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Eighth  Indorhemi'nt.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington^  D.  C,  Apri/  JI^  1903. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
It  appears  from  the  reports  upon  the  examination  and  the  survey 
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that  Erie  Basin  is  not  a  natural  navigable  waterway,  but  was  excavated 
by  the  State  of  New  York  in  lands  originally  above  water.  Were  it 
proper  under  the  law  for  the  United  States  to  deepen  or  otherwise 
improve  the  basin  without  ai*quiring  ownership,  the  State  would 
undoubtedly  still  retain  at  least  a  partial  control  over  the  improved 
l)a8in;  and  might,  under  its  own  laws,  limit  its  free  use  as  a  national 
waterway. 

The  authority  granted  by  the  State  of  New  York  to  remove  a  portion 
of  the  southerly  end  of  the  State  breakwater  is  so  limited  by  conditions 
as  to  ownership  of  the  oortion  removed  that  the  cost  of  the  work 
might  l>e  largelv  increasea  by  the  necessity  of  preserving  the  material 
for  use  by  the  btate. 

The  Ii<)ard  is  of  opinion  that  it  is  not  desirable  for  the  United  Stat<\s 
to  enter  upon  any  improvement  of  Erie  Basin^  as  contemplated  in  the 
act  directing  the  prehminary  examination,  until  the  channel  Ixjtween 
the  breakwater  and  the  main  shore  shall  have  become  a  navigable 
wat(»rwiiy  of  the  United  States,  and  until  title  to  so  nmch  of  the  old 
breakwater  as  must  l)e  removed  shall  be  vested  in  the  United  States. 
To  s(»cure  these  conditions  will  reciuire  legislative  action  by  the  State 
of  New  York.  When  legal  obstacles  to  the  work  have  been  removed, 
commercial  needs  as  they  may  then  manifest  themselves  shpi^ld  l>e 
weighe<l  against  the  cost  of  the  work  as  shown  by  the  survey,  in  order 
to  cu^t4M-inine  the  advisability  of  the  improvement. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Corjys  of  Kngineert^^ 

Senior  Menunr  J  Resent. 


survey  of  erik  basin,  buffalo  iiarboiu  new  tork. 

United  States  Engineer  Office, 

Buffalo,  N.  Y.,  March  16,  1903. 

(iknkral:  I  have  the  honor  to  report  on  a  survey,  with  plan  and 
estimate  of  cost,  for  the  improvement  of  Erie  Basin,  Buffalo,  N.  Y., 
to  comply  with  the  provisions  of  the  river  and  harbor  act  of  June  IH, 
11)4 »2,  and  your  letter  of  Deceml)er  11,  rJ02. 

Erie  Basin  is  a  |x>rtion  of  the  general  harbor  of  Buffalo,  N.  Y. 
There  is  submitted  herewith  a  tracing*"  showing  the  Erie  Basin  and 
{Nirts  of  ButTalo  Ilarlnir  adjacent  thereto,  and  the  improvements 
proposed. 

Tnese  improvements  have  for  their  aim  the  increase  in  depth  and 
imwcity  of  the  Erie  Basin,  so  that  it  mav  be  utilized  to  its  full  extent 
by  the  large  lake  vessels  of  the  present  ^ay.  At  the  present  time  the 
denth  and  i^ai^acity  of  the  channel  way  in  the  basin,  taking  into  con- 
siiferation  the  n»stricted  deep  channel  now  being  excavated  by  the 
State  of  New  York  as  shown  on  the  tracing,  limits  the  use  of  the  liasin 
to  vessels  of  small  size;  for  while  the  depth  of  the  narrow  channel  is 
sulli<*ient  for  large  vessi»ls,  the  width  thereof  is  so  restricted  that  large 
vessels  4<H>  to  r»oo  feet  long  can  not  be  handled  in  it,  except  at  the 
southerly  end,  where  the  large  vesm»ls  («n,  with  the  aid  of  a  tug  and 

o  Not  printed. 
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Basin  from  west  limit  of£00-foot  channel  to  west  harbor  line. 

Dreclging  123,398  cubic  vardfl,  place  measurei  of  sand,  clay, 
etc.,  at20^HMitfl  per  cuf)ic  yam $24,679.60 

Excavating  57,756  cubic  yams,  plaw  measure,  of  bed  rock,  at 
$3  per  cubic  yard 173,268.00 

Total  for  basin  west  of  200-foot  channel 197,947.60 

Total  for  entirt^  l)aHin 410,696.20 

Contingencies,  engineering,  etc. ,  10  per  cent 41, 069.  fi2 

Grand  total 451,765.82 

Removal  of  IBS  linear  feet  of  the  south  end  of  the  New  York  State  ttreakuxUer  and  exeaw" 
Hon  of  channel  f}etiveen  Buffalo  entrance  channel  and  Erie  Basin,  as  shown  on  the  drait' 
ing  herewith^  to  depth  of  23  feet  below  mean  lake  level, 

Rt»moving  stone  wall  and  riprap  to  mean  lake  level,  1,272  cubic  yards, 

place  meai<urt»,  at  $vi  ])er  cubic  yard $3, 816. 00 

liemoving  riprap  stone  from  mean  lake  level  to  level  of  bottom  of  cribs, 

2,408  cubic  van  Is,  place  measure,  at  $3  jwr  cubic  yanl 7, 224. 00 

Drawing  piles;  280,  at$1.50 420.00 

Removing  cribs,  1 25  linear  feet  of  crib,  12  by  20  feet,  at  |»10  jwr  linear  foot.  1 ,  250. 00 
Excavating  channel: 

Dredging  14,000  cubic  yards,  place  measure,  of  sand,  clay,  etc.,  at  20 

cents  i)er  cubic  yanl  \ 2, 800. 00 

Removing  large  stone  emlxnlded  in  the  sand,  clay,  etc 1, 000. 00 

Excavating  1,000  cubic  yards,  place  measurt*,  of'lnjtl  nxrk,  at  $3  per 

cubic  yanl 3, 000. 00 

Rebuildmg  riprap  and  end  of  wall 2, 000. 00 

21,510.00 
Contingencies,  engineering,  et<;. ,  10  i)er  cent 2, 151. 00 

Total 23,661.00 

Sinnmnry  for  mtire  work. 

Excavation  of  Erie  Biu«in $451, 765. 82 

Removal  of  south  en<l  of  New  York  State  breakwater 23, 661. 00 

Total 475.426.82 

Sunimanf  for  rhniinel  J(Ht  frft  iride. 

Excavation  of  channel  2(K)  fiH?t  wide $234, 023, 46 

Removal  of  south  end  of  New  York  State  br»»ak  water 23, 661. 00 

Total 257.684.46 

INFORMATION    AND   UKMAHKS. 

Your  letter  of  December  11,  1002,  further  state.**  that  this  report 
shall  contain  "a  further  expres-sion  of  your  o])inion  a.s  to  whether 
this  is  a  propter  work  to  he  iuulertak<»n  hy  the  (lenenil  (loverninont," 
and  '*any  additional  facts  or  arguments  that  may  1m»  de(»med  essential 
to  permit  of  a  full  and  complete  ('onsidcration  of  the  merits  of  this 
case  both  by  this  Department  and  by  Contrnvss." 

As  stated  in  mv  report  on  tht*  preliminary  examination  of  Erie 
Basin,  Octoln^r  4,  iO(»L>— 

Then'  is  n«)  doubt,  however,  that  the  pn*s<'nt  and  ^>n»siMM'tive  tlemands  of  coin- 
mer«v  juntify  the  deoiK'iiinj:  <»f  this  Imsin.  an<l  I  tlu^nMnn-  n'l'nmmend  the  improve^ 
ment,  if  it  be  deemtnl  ai)r«»i)er  work  for  the  (iovt-rnment  to  undertake. 
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The  question  of  the  propriety  of  the  Greneral  Government's  doin^r 
the  work  arises  from  the  ownership  of  Erie  Basin  by  the  State  of  N(»w 
York,  and  the  State's  having  entered  upon  its  improvement  in  recogni- 
tion of  the  demands  of  lake  commerce  in  its  intimate  relations  witli 
that  of  the  Erie  Canal.  The  history  of  this  ownership  and  improve- 
ment is  given  briefly  in  my  report  of  October  4,  1902,  on  the  prelimi- 
nary examination  of  Erie  Basin,  and  need  not  be  further  extended. 

I  am  of  the  opinion  that  the  assuniption  by  the  General  Government 
of  the  further  improvement  of  Erie  Basin  is  justifiable,  for  the  reason 
that  it  is  doubtful  if  the  State  of  New  York  will  improve  the  Erie 
Basin  to  an  extent  beyond  that  provided  for  in  existing  laws,  copies 
of  which  are  appended  to  this  report,  marked  ^'Appendix  A"  and 
"Appendix  B,"  and  further,  it  appears  quite  certam  that  even  the 
channel  150  feet  wide  provided  tor  in  these  laws  will  not  be  com- 
pleted by  the  State,  in  view  of  the  great  demands  upon  the  State  for 
radical  and  costly  improvement  of  the  Erie  (^anal  proper. 

As  shown  upon  the  tracing  herewith,  the  channel  actually  con- 
structed and  now  being  completed  by  the  State  authorities  is  practi- 
cally only  60  feet  wide,  this  width  being  all  that  could  be  secured 
under  the  appropriations  made  by  the  laws  of  1898  and  1902,  viz, 
$80,000,  owing  to  the  costliness  of  the  rock  excnivation,  now  enhanced 
above  normal  conditions  by  the  prevailing  high  prices  of  materials  and 
labor. 

The  portion  of  the  channel  now  being  excavated  under  the  law  and 
appropriation  of  1902,  under  a  contract  with  the  Buffalo  Dredging 
(jbmpany,  of  Buffalo,  N.  Y.,  to  be  completed  in  1908,  will  cost,  exclu- 
sive of  superintendence  and  engineering,  $41,424.60,  the  conditions  of 
the  contract  being  to  n^move  7,140cubic}'ards,  place  measure,  of  sand, 
clay,  etc.,  at  25  cents  per  cubic  j'ard,  and  10,890  cubic  yards,  place 
measure,  of  l^ed  rock,  at  $3.64  per  cubic  yard.  As  shown  on  the  tra- 
cing, this  work  will  complete  a  cnannel  60  feet  wide,  flaring  to  150  feet 
wine  at  the  south  end  of  the  basin,  23  feet  deep  at  mean  lake  level. 

A  strong  campaign  is  lieing  waged  to  induce  the  State  to  expend 
$101.000,<KM)  for  the  improvement  of  the  Erie,  Oswego,  and('hamplain 
canals.  A  bill  to  this  effect  has  been  favorably  reported  in  the  senate 
and  assembly,  and  will  probablv  pass  the  legislature  and  be  submitted 
to  a  vote  of  the  people  in  the  fall  of  1903.  If  this  is  carried  out  it  will 
greatly  increase  the  necessity  for  the  improvement  of  the  Erie  Basin, 
giving  a  thoroughly  sheltere<i  and  suitable  place  where  big  ships  and 
the  canal  Imrges  (iin  come  together  for  the  transaction  of  business. 
Verv  respectfullv,  vour  obedient  servant, 

T.  W.  Stmons, 

Brig.  (Jen.  G.  L.  Gillf^pie,  ^^^^''^  ^'^'"^^  of  Engineer.. 

Chief  of  Enginters^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Flnt  indoraement.] 

U.  S.  P^NGiNEER  Office,  EAfOiERN  Division, 

j^eic  York  City,  March  28,  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

In  report  of  October  4,  1902,  upon  the  preliminarv  examination  of 
Erie  Basin,  Major  Symons  relates  that  ^^This  Erie  Basin  and  break* 
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water  aro  situated  on  what  were  once  lands  above  water  in  private 
ownership.  *  ♦  *  The  city  of  Buffalo  purchased  the  land  and  the 
State  of  New  York  appropriated  the  money  and  constructed  the  break- 
water and  basin.  The  land  was  conve^^ed  to  the  State  by  the  city  in 
1847  and  1849,  and  the  basin  was  finally  completed  in  1862;  '^  and  further 
on  in  his  report  he  states,  '"  in  view  of  the  ownership  of  the  basin,  its 
method  of  acfjuiremont,  ibs  having  been  constructed  and  maintained 
by  the  State,  its  originally  contemplated  use,  and  the  fact  that  the 
State  has  entered  upon  the  work  of  deepening  it  bv  appropriating 
money  therefor,  it  is  perhaps  a  legal  question  whether  the  Govem- 
ment  has  authority  to  make,  or  would  be  justified  in  makings,  the  needed 
improvements.  There  is  no  doubt,  however,  that  the  present  and 
prospective  demands  of  commerce  justify  the  deepening  of  this  basin, 
and  I  therefore  recommend  thejmprovement  if  it  be  deemed  a  proper 
work  for  the  Government  to  undertake." 

In  Department  letter  of  December  11,  1902,  assigninj^  charge  of  the 
survey  of  the  basin  to  Major  Symons,  the  foUowmg  instruction  was 
given:  ''It  is  desired  that  your  further  report  ♦  ♦  ♦  contain  a 
further  expression  of  3^our  opinion  as  to  whether  this  is  a  proper  work 
to  be  undertaken  by  the  General  Government."  In  compliance  with 
this  last  instruction,  Major  Symons,  in  this  report  on  the  survey  of 
the  basin,  states  *  *  *:  "I  am  of  the  opinion  that  the  assumption 
by  the  General  Government  of  the  further  improvement  of  Erie  BtLsin 
is  justifiable,  for  the  reason  that  it  is  doubtiul  if  the  State  of  New 
York  will  improve  the  Erie  Basin  to  an  extent  beyond  that  provided 
for  in  existing  laws,  *  ♦  ♦  and  further,  it  appears  quite  certain 
that  even  the  channel  150  feet  wide  provided  for  in  these  laws  will 
not  be  completed  by  the  State  in  view  of  the  great  demands  upon  the 
State  for  radical  and  costly  improvement  of  tne  Erie  Canal  proper." 

I  am  unable  to  concur  in  the  above  opinion  of  the  district  officer, 
unless  it  should  be  decided  by  competent  authority  that  the  United 
States  has  jurisdiction  over  tne  waters  of  the  basin.  The  manner  in 
which  the  basin  came  into  existence,  and  the  undoubted  exercise  of 
jurisdiction  over  it  by  the  State  of  New  York  for  many  years,  a  juris- 
diction which,  so  far  as  known,  has  not  been  questioned,  appear  to  me 
to  establish  a  complete  bar  to  the  oxi)ending  of  money  from  the 
National  Treasury  upon  the  basin,  or  to  permitting  the  General  Gov- 
ernment to  in  any  way  alter  it.  The  establishment  of  United  States 
harbor  lines  along  the  basin  does  not,  in  my  opinion,  alter  the  case,  for 
I  question  whether  the  State  of  New  York:,  or  any  individual  acting 
under  authority  of  the  State  of  New  York,  could  be  compelled  to  pay 
any  attention  to  those  lines. 

After  the  question  of  jurisdiction,  there  arises  the  question  of  pro- 
priety of  the  General  Government  expending  a  large  sum  in  deepening 
the  l)asin.  A  large  harbor,  protected  l)y  extensive  breakwaters,  has 
already  been  provided,  and  a  channel  for  entrance  to  Black  Kock 
Harbor  is  under  contract.  The  main  object  of  the  work  would  then 
appear  to  be  to  provide  a  channel  for  the  largest  vessels  to  get  to  and 
from  a  limited  portion  of  the  city  front. 

The  demands  of  commerce  justifying  the  work  should,  I  think,  be 
more  clearly  shown. 

Amos  Sticknet, 
Colofulj  Corps  o^  Engineen. 

Division  Engvneer. 
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Appkndix  a. 

LAWS  OF   NEW    YORK,    KXTRA<*T   FROM   rilAITKK  635,  1H98. 

AN  ACT  Ti>  facilitate  btale  cM»miii«Tft'  by  increasing  the  depth  of  water  in  the  Krio  Banin  at  Buffalo. 

and  making  an  npi)n>priHtion  then>for. 


on 

then': 

Huffi 

channol,  aln*a<ly  i»artially  omj^truchHl,  toa  wi(hh  not  ex<*cHMling  one  hundred  an<l 
fifty  fet»t,  an<l  to  a  uniform  depth  of  not  1^*^^H  than  twenty  feet,  which  improvement 
dhall  be  commen<v<l  at  the  southerly  line  of  nlip  numlHT  two,  extended  we^iterly,  and 
projnvss  alonj?  the  channel  already  |)artially  couMtrueted  northerly  to  the  northerly 
line  of  plip  number  3. 

•  «••««« 

SfrX'.  4.  The  y\m\  of  thirty  thouRand  <lollarp,  or  ho  much  thereof  as  may  Im?  ntvei?- 
f«ry,  \t*  lierehv  appropriated  out  of  any  moneys  in  the  tn»asury  not  otherwifte  appro- 
priated, for  the  pur|M>H«»s  detinftl  bvthJH  act,  t*)  1h»  paid  by  the  trt^a.^'urer  on  tlu' 
warrant  of  the  eomptroUer,  to  the  order  of  the  HuiHTint4»ndent  of  publi<»  works,  in  such 
sums  as  he  may  from  time  to  time  rt^piin*  in  the  prostH'Ution  of  the  aforettaid  work. 

Sut'.  5.     ThL*<  act  shall  take  effect  imnuHliatelv. 


Ari'Kxiux  B. 

LAWS    t>F    NKW    YORK,    KXTRA<T    FROM    C  IIAITER   .MWi.    liH)2. 

AN   \(T  Milking  hu  uppniprititinn  for  eertain  cxiW^n^***  of  government,  aiwl  Miftplying  defieienei<-<«  in 

foriiHT  appnipriatioii". 

Ft»r  the  8U|KTintendent  of  jmblic  works  the  sum  of  fifty  thousand  dollars,  or  so 
much  tln'nM>f  as  may  1m*  nea*ssarv,  for  d*H»iH»nin>f  and  impnn'in^  that  i>ortion  of  Krie 
l»asin  at  Buffalo,  Ivin;:  U-twecu  the  northerly  line  of  the  dtM*p  channel  of  the  Buffalo 
Kiver  and  the  southerly  end  of  the  improvement  d(»ne  pursuant  to  chapter  (>.'i5  of 
the  laws  of  ls*is,  saitl  {^M>int  U'ln^;  in  the  vicinity  of  slip  ninnlxT  two,  by  enlar^in>!, 
extending,  and  impn)vinK  the  channel  aln^ady  partially  constructed,  to  a  width  not 
exce<'<iinu:  one  hundnMl  and  fifty  fc»<'t,  an<l  to  a  unifonn  depth  of  not  less  than  twenty- 
two  f«M»t  lielow  mean  lake  surfa(*<»,  as  esta)>lishe«i  by  the  V.  8.  Government,  which 
improvement  shall  Ih»  conunenciNl  at  the  northerly  line  of  the  det*p  channel  of  the 
Buffalo  Kiver  and  pro^rens  alon^  the  channel  alreatly  i>artially  constructed  north- 
easterly within  lint»s  to  lie  establisluMi  by  the  State  emnne**r  ami  surveyor.  The  iK»r- 
fonnarice  of  all  work  provi<le<l  by  this  act  shall  Ih»  by  (m  ait  met  securcHl  liy  pro|wr 
l)on<l  entcHHl  into  and  <luly  execute<l  by  an<l  Ix'twcHMi  the  HUj>erinten<lent  of  public 
works  and  the  <H>ntractor  or  contractors  [MTfonnin^  the  same,  extrept  such  i)ortion 
thereof  as  in  the  judtrment  of  the  su|H»rintendent  of  pul)li<»  works  and  the  State  engi- 
net»r  and  survevor  can  not  be  so  done  to  the  l)cst  intenvts  of  the  State.     *    ♦    ♦ 


Appkndix  C. 
i  \wm  of  nkw  york.  k\tra(t  from  rhapter  374,  1868. 

AN  A(T  (iivlnjr  iK'nni.>">io!»  u*  \hv  I'niteil  .^inten  to  remove  a  ftortion  of  thf  publie  work  known  as  the 

"  Krie  litudn  Iln^ak water"  in  or  near  HufTalo  llarhur. 

Sfxtion  1.  rermis>ion  is  hereby  driven  to  the  Unite<l  States  of  America  to  remove 
SO  nuich  of  the  s«mtherly  eiul,  to'the  extent  of  two  hundred  and  twelve  f«i»t,  of  the 
public  State  work  known  as  the  *' Krie  I^in  Breakwater,"  situated  in  or  m'air  the 
Miid  harbor  of  Buffalo,  as  the  United  btotta  ni>y  direct  Uie  offloer  inchaiige  of  the8ai<l 
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The  tracing  has  been  prepared  for  the  signature  of  the  Secretary  of 
War,  and  it  is  recommended  that  he  place  his  approval  thereon. 

G.  L.  Gillespie, 

Brig,  Gen,^  Chief  of  Engineers^  U.  S.  Army. 

Note. — The  lines  referred  to  alx)ve  and  shown  on  the  map  mentioned  were 
approve<l  by  the  Secretary  of  War  under  date  of  August  17, 1903,  the  approval  IxMiij? 
indicated  on  the  map. 


DESCRIPTION   OF   MODIFIED   HARBOR  LINE,    BUFFALO  HARBOR,  NEW   YORK. 

Beginning  at  a  point  in  a  line  at  right  angles  to  the  established  axis  of  the  ol<l 
breakwater,  and  passing  through  the  north  corner  of  the  outer  end  of  the  I'nited 
States  south  pier,  which  point  is  1,618  feet  distant  from  said  axis;  thence  southeasterly 
in  a  straight  line  parallel  with  said  axis  6,525  feet,  more  or  less,  to  the  point  of  inter- 
section of  said  parallel  straight  line  with  a  line  at  right  angles  to  said  axis  at  the 
extreme  southerly  end  of  the  old  breakwater;  thence  southeasterly  in  a  straight  line, 
deflecting  lakeward  2,275  feet,  more  or  less,  to  the  point  of  intersection  of  said  straight 
line  with  a  line  at  right  angles  to  the  establii^hed  axis  of  the  south  harbor  section  of 
the  breakwater  which  intersects  the  center  line  of  the  United  States  sand  catch  pier 
at  the  outer  end  thereof,  and  which  point  of  intersection  is  1,630  feet  from  the  estab- 
lished axis  of  the  south  harl>or  section  of  the  breakwater;  thence  southeasterly  in  a 
straight  line  parallel  with  the  established  axis  of  the  south  harbor  section  of  the 
breakwater,  8,100  feet,  more  or  less,  to  the  point  of  intersection  of  said  parallel  straight 
line  with  a  line  at  right  angles  to  the  axis  of  the  Stony  Point  section  of  breakwater  at  the 
extreme  northwesterly  or  outer  end  thereof;  thence  southeasterly  in  a  straight  line, 
deflecting  lakeward  1,651  feet,  more  or  less,  to  the  point  of  intersection  of  said  straight 
line  with  a  straight  line  making  an  angle  of  86°  with  the  established  axis  of  said 
Stony  Point  section  of  l)reakwater,  mea.sured  toward  the  east  from,  w^hen  sighting 
northerly  on,  this  established  axis  at  a  point  in  said  axis  1,200  feet  northerly  froni 
the  inner  or  shore  end  of  said  axis  as  heretofore  defined,  the  said  point  of  intersec- 
tion being  distant  from  the  said  axis,  and  on  the  said  line  making  an  angle  of  86*^ 
thereto,  1,313.5  feet;  thence  westerly  on  the  last  described  line  1,289.5  feet  to  the 
harbor  face  of  said  Stony  Point  section  of  breakwater. 

The  harbor  lines  as  described  to  be  establisheil  as  a  coincident  bulkhead  and  pier- 
head line;  it  being  understood  that  no  filling  shall  be  allowed  bevond  the  line 
marked  "Present  shore  line  at  mean  lake  level,"  except  it  be  confined  within  suita- 
ble permanent  bulkheads. 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ONTARIO  AND  OF  ST.  LAWRENCE 

RIVER  AND  HARBORS  THEREON,  NEW  YORK, 


REPORT  FOR  THE  FISCAL  YEAR  ENDING  JUXE  SO,  1904,  WITH  OTHER 
DOiVMESTS  RELATING  TO  THE  WORKS,  OFFICERS  IN  CHARGE, 
MAJ.  THEO.  A,  BINGHAM  AND  FIRST  LIEIT,  1\  S.  BOND,  CORPS  OF 
ENGINEERS, 


IMPROVEMRNTH. 


1.  Wilson  and  Oak  On^hard  harbore,  New 

York. 

2.  Olcott  Har])or,  New  York. 

8.  HarlK)r  at  (Hiarlotte,  New  York. 

4.  HurtM)r  at(ireatS<xiufl  Bay,  New  York. 

5.  Harlx)rat  Little  Sodus  Bay,  New  York. 


6.  Harbor  at  Opwc»o,  Now  York. 

7.  Harl»or  at  Cape  Vinwnt,  New  York. 

8.  Shoal.'*  in  the  St.  I^wrence  River  be- 

tween O^iensburg,  New  York,  and 
the  foot  of  I^ke  Ontario. 

9.  Harbor  at  Ogdenflboi^,  New  York. 


EXAMINATIONS  AND  HrRVEY. 


10.  Olt-ott  Ilarlxjr,  New  York. 


111.  Oflwego  Harbor,  New  York. 


HARBOR   LINER. 


12.  Olcott  Harlwr,  New  York. 


(For  letter  of  transmittal  see  Appendix  Q  Q.) 


R  R  I. 


IMPROVEMENT   OF   HARBORS    AT  WILSON    AND   OAK    ORCHARD, 

NEW  YORK. 

(a)  wilhon  harbor. 


REPORT  OF  OPERATIONS. 

Xecossnrv  repairs  were  made  to  the  dei*king  and  wall  timbers  of 
supiM'struriun*  of  lM»th  east  and  west  piers. 

ihe  pritK'i{)al  work  was  placinf(  a  bulkhead  of  10  bv  12  inch  timber 
in  the  outer  end  of  the  west  pier,  the  crib  wall  havfng  been  carried 
away  from  mean  lake  level  to  about  5  feet  below.    The  bulkhead  was 
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fastened  by  divers.  Eighty-four  cubic  yards  of  fillinf[  stone  and 
11,360  feet  B.  M.  of  hemlock  timber  and  plank  were  used  in  the  above 
work,which  cost  for  labor  and  material  $938.98.  The  repair  work  was 
begun  September  1  and  completed  November  9,  1908. 

PROPOSED  OPERATIONS  AND  REMARKS. 

In  a  letter  dated  December  2, 1903,  transmitting  to  the  Secretarj'  of 
War  the  report  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  on 
Wilson  Harbor,  printed  in  House  Document  No.  166,  Fifty-eighth 
Congress,  second  session,  and  herewith,  the  Chief  of  Engineers  states: 

*  *  *  In  view  of  the  facts  recited  in  its  report  and  in  the  second  indorsement 
thereon,  the  Board  recommends  that  no  further  work  be  done  at  Wilson  Harbor. 
I  concur  in  this  recommendation. 

I  recommend  that  this  letter  and  the  accompanying  report  be  transmitted  to  the 
Speaker  of  the  House  of  Representatives  for  the  information  of  Congress.     ♦    ♦    ♦ 

The  piers  are  in  need  of  extensive  repairs  to  place  them  in  thorough 
condition,  and  the  channel  between  the  piers  is  not  stable,  filling  with 
sand  driven  by  storms.  The  channel  is  now,  however,  9i  feet  oeep  at 
mean  lake  level,  or  7  feet  deep  at  low  water,  and  of  a  width  to  a(nnit 
the  few  vessels  trading  at  the  port — about  50  feet.  A  moderate  amount 
of  dredging  will  maintain  a  channel  sufficient  for  the  present  needs, 
and  the  piers  can  also  be  maintained  intact  for  a  few  years  longer  at 
moderate  cost. 

Assuming  that  the  harbor  is  to  be  maintained  by  the  Government, 
there  will  be  required  for  the  next  fiscal  j-ear,  to  keep  the  present 
channel  open  and  to  keep  the  piers  intact,  but  not  secure  against  violent 
storms,  the  sum  of  $3,000,  in  addition  to  the  balance  avauable. 


Money  statement . 

July  1,  1903,  balance  unexpended $1,824.61 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 1, 331. 04 


July  1,  1904,  balance  unexpended 


493.57 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


March  3,  1875 $10,000.00 

August  14,1 876 10, 000. 00 

June  14,  1880 10,000.00 

March  3,  1881 10,000.00 

August2,  1882 10,000.00 

Augusts,  1886 10,000.00 

August  11,  1888 5,000.00 


June3, 1896 $5,000.00 

May  12,  1897 .50 

March  3.  1899 2,500.00 

June    13,   1902    (allotment 

July  16,  1902) 2,250.00 

Total 74,760.50 
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CX>M1CBBCIAL  BTATIflTICB  FOR  WILSON,    N.    Y. 

Arrimlt  and  departures  ofveBseUfor  the  year  ending  December  Sl^  J90S, 


VeiKlii. 


Steam 

Sail  nn«l  barKCn 


Total. 


ArrlTabi  from 
foreign  portfl. 

DepATtoreii  to 
foreign  portfl. 

No. 

1 

Tonu. 

No. 

1 
6 

Tonu. 

1 
6 

20 
202 

•20 
•262 

!    ^ 

2H2 

6 

2S2 

Total  arrivals  and  departurea  (tonnage,  564) 12 

(treatwt  tlraft  of  vessi'ls feet. .  SJ 

Amount  (►f  revcniu*  c(^11«h'UhI  yi>ar  ending  DiH'enilH'r  1^1 ,  1903 $389.  ViKi 

Valiu*  of  foHM^n  iin|M>rt}4  y4»ar  ondin^  I>ecenil)er  31,  19()3 $3, 046. 20 

Value  of  foreign  exports  year  ending  D^'emlx.T  31,  1903 None. 


lieceiiit*  bij  iah; 


[Not  tonu.] 


ArticlcR. 

234 
60 

1H99. 
81 

1900. 

1901. 
265 

1902. 
131 

1903. 

Liinib(*r  and  loiw 

612 

•179 

Fruit  antl  incrchandijio .*. 

Ijith 

12 
81 

17 
24 

39 
8 

17 

lU 

HhinRiiit 

ToUl 

•2»i 

1-24 

ftTiS 

312 

148 

4K9 

No  Miiipm«Mitit  by  water.    Svvvrai  tlioiLnaud  iiaaNcuifv'n  arrive  and  depart  by  irater  annually. 


KKI'OKT  OF  TIIK  BOARD  OF  ENGINEERS  FOR  RH^ERS  AND  HABBOR8 
RELATIVE  TO  THE  ADVISABILITY  OF  CONTINUING  THE  WORK  OF 
IMPROVEMENT  AT  WII.80N  HARBOR,  NEW  YORK,  OR  OF  MODIFYING 
THE   PROJECT  THEREFOR. 


[Printed  in  Hoiim*  D<k*.  N<».  1M,  Fifty-eighth  Congrmi,  aecond  aeaiion.] 

War  Department, 
Offktb  of  THE  Chief  of  Enchneers, 

Washington^  December  2^  1903. 

Sir:  By  Icttor  dated  April  25,  1903,  there  waa  transmitted  to  this 
office  l)v  the  chainimn  of  the  Committee  on  Rivern  and  Harbors  of  the 
House  of  Kei)res<Mitatives  a  resolution  of  the  committee,  from  which 
the  followinjj  is  an  extract: 

Rewired  hu  the  (ommiUee  on  /iirrrn  and  llarbom^  That  the  Board  of  five  engintHT 
officen*,  eHtai>liHhe«l  by  w^'tion  3  of  tlie  river  and  liarbor  act  of  June  13,  1M2,  be 
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i«Qiieated  to  make  reports  to  CongresB  not  later  thu)  th«  flrat  Hondajr  in  Dftceml 

1903,  Q^n  the  following  proiects,  with  a  view  to  making  recommendations  npon 
desirability  of  continuing  the  same,  or  any  modificatioi]  thereof,  or  to  report 
specidoally  stated  with  the  deeignution  of  the  respective  projecta:  •  *  *  Harl 
at  WilBon    •    •    •    New  York— 

and  I  have  the  honor  to  submit  herewith  a  report  on  the  Buhject,  da) 
July  20, 1903,  by  the  Board  of  EngineerB  for  Rivers  and  Harbors. 

Ibis  locality  has  been  iiuproTed  by  the  General  Government,  unc 
a  project  for  obtaining  a  12-foot  channel  between  parallel  piers  fn 
deep  water  inTwelve-mileCreek  to  the  12-foot  cui-vein  Lake  Ontar 
mouilicd  in  1900  to  provide  for  maintenance  of  a  depth  of  10  feet 
mean  low  water,  the  sum  of  S73,500.;'»0  having  beeo  expended  up 
June  30, 19o2,  in  pier  coni^truction  and  dredging.  The  Board  i 
carefully  considcrocl  all  the  data  availtiblo  on  the  subject,  has  visit 
the  lociility  through  a  committee,  and  has  held  a  public  bearing 
which  all  interested  parties  were  given  un  opportunity  to  express  tin 
views.  In  view  of  the  fact*  recited  in  its  report  and  in  the  seco; 
indorsement  thereon,  the  Board  recommends  that  no  fuitber  work 
done  at  Wilson  Harbor.     I  concur  in  this  recommendation. 

1  recommend  that  this  letter  and  the  accompanying  report  be  tmi 
mitted  to  the  Speaker  of  the  House  of  Repre^ntatives  for  the  infc 
niation  of  CJongiess,  as  requested  in  the  resolution  referred  to. 
Vcrj'  respectfully;  your  obedient  servant, 

G.  L.  G1LLK8PIB, 
Brig,  Gen,,  Chief  of  Eiujuicers,  V,  S.  Army, 

Hon.  Euiiu  Root, 

Seei'ilary  of  War, 


bepoet  of  tiie  board  of  engineers  for  biters  and  habbobs. 

The  Board  of  Engineers  for  Riters  and  Harbobs, 

Washinffton,  D.  C,  Jvly  SO,  J90S, 

Gbneral:  By  tirst  indorsement,  Office  Chief  of  Enrineers,  Uniti 
States  Armv,  Xliiy  1,  1903,  there  was  referred  to  the  Board  of  £n$ 
neci's  for  Rivers  and  Harbors  a  resolution  adopted  by  the  Committ 
on  Rivers  and  Harbors  of  the  House  of  Ui^presentatives,  wherein  the 
WHS  required  among  other  things  the  opinion  of  the  Board  upon  tl 
advisability  of  continuing  the  work  of  improvement  at  Wilson  Harbo 
New  York,  or  modifying  the  project  therefor. 

The  Board  has  studied  all  data  at  hand,  including  memoranda  recent 
prepared  by  the  district  otlicer,  has  made  an  insjK'Ction  of  the  woi 
through  a  committee,  and  has  conducted  a  public  hearing  at  whi< 
parties  interested  in  the  improvement  had  full  opportunity  for  ozprt 
sion  of  their  views. 

The  Bccomi«inying  table  shows  the  more  important  harbor  faciliti 
uptm  the  south  shore  of  Lake  Ontario. 

The  commerce  of  Ijike  Ontario  is  limited  in  eimiparison  with  th 
of  the  lakes  above  Niagara  [-"alls,  and  is  in  general  confined  to  vessf 
which  can  pass  the  Welland  Canal  and  the  new  St.  Ijiwrenco  canal 
All  the  harbors  on  the  lake  are  phinncd  to  accommodate  vessels  th 
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limited  in  size;  the  latter  is  determined  by  the  dimensions  of  the 
locks,  which  are:  Length,  270  feet:  width,  45  feet,  and  depth,  14  feet 
at  mean  lake  level.  The  United  States  commerce  on  the  lake  is  ^n- 
erally  confined  to  coal  shipped  from  Charlotte,  Great  and  Little 
SodiLS  bays,  and  Oswego  to  Canadian  ports  on  the  lake  and  the  United 
States  and  Canadian  ports  on  the  St.  Lawrence  River;  to  grain  and 
other  products  shipped  from  upper  lake  ports  through  the  Welland 
Canal  to  St.  Lawrence  River  pomt^j;  to  lumber  from  Canadian  ports, 
and  to  pleasure  traffic  through  the  lake  and  on  the  St.  Lawrence 
River.  (Survey  of  Northern  and  Northwestern  Lakes,  Bulletin  No. 
12  E,  1902.) 

A  harl)or  of  refuge  has  recently  been  begun  by  the  United  States  at 
Capo  Vincent  to  accommodate  vessels  and  tows  which,  coming  up  the 
St.  Lawrence  River  and  approaching  the  lake,  find  storm  conditions 
such  as  to  make  it  unsafe  for  them  to  venture  into  the  open  lake. 

Though  a  harbor  has  been  in  existence  at  Wilson  for  many  years, 
no  niilwiiy  has  made  that  harl)or  its  lake  terminus.  Before  the  country 
about  Wilson  was  provided  with  cheap  land  transportation  routes,  the 
harbor  was  much  used  for  local  shipments  to  and  from  the  neighboring 
rich  agricultural  district,  but  changed  conditions  have  reduced  this 
commerce  to  almost  nothing  (312  tons  in  1901). 

There  is  no  probability  of  a  change  in  conditions  that  will  create  a 
considerable  general  commerce  at  Wilson;  certainly  no  great  increase 
can  be  expected  until  one  or  more  railroads  have  nmde  this  harbor  a 
lake  terminus.  There  is  no  probability  that  the  further  deepening  of 
Wilson  Harbor  would  lead  to  such  a  result. 

Any  important  increase  of  general  commerce  at  WMlson  would  be, 
at  least  for  many  3'eai*s,  at  the  ex{)ense  of  neighboring  harbors,  and 
with  no  economic  advantage  to  the  community  as  a  whole.  The  gen- 
eral commerce  of  the  New  York  shore  of  Lake  Ontario  is  at  present 
amnly  ser\'ed  by  the  harbors  of  Linviston,  Olcott,  Charlotte,  Great 
Ski  us.  Little  S<)dus,  and  Oswego. 

It  is  the  opinion  of  the  Board,  in  view  of  the  fa<»ts  above  recited, 
that  no  increase  of  existing  navigation  facilities  at  Wilson  Harbor  is 
advisable. 

The  depth  in  the  present  channel  between  the  lake  and  the  inner 
end  of  the  piers  is  7  feet  at  standard  low  water.  Experience  has 
shown  that  this  depth,  but  no  greater,  is  practically  self-maintaining. 

The  superstructure  of  the  piers  is  rotten,  and  will  soon  be  broken 
up  by  storms.  The  substructure  of  timber  cribs  and  ,stone  is  not 
subject  to  decav,  and  would  endure  indefinitely  if  not  broken  up  by 
wave  action.  Yhe  cost  of  dupliaiting  the  substructure  at  present 
prices  would  be  at  lejist  $66,000.  When  the  superstructure  has  been 
destroyed  the  substructure  will  be  without  protection  above  from 
storms,  and  in  the  course  of  a  short  time  w^ill  be  broken  up. 

It  can  not  l)e  denied  that  changed  commercial  and  economic  conditions 
may  again  make  Wilson  the  s<»eno  of  a  considerable  commerce.  For 
this  reason  it  is  highly  desinible  that  the  substructure  of  the  present 
piers  should  l)e  preserved  by  means  of  a  low  capping  of  indestructible 
material,  pi»rmitting  subseciuent  raising  to  a  height  sufficient  to  serve 
as  an  etlicient  protection  to  shipping.  Based  upon  a  design  prepared 
by  the  district  officer,  it  is  estimated  that  the  cost  of  a  low  concrete 
capping  would  be  about  $17  per  linear  foot,  or  about  $29,000  for  both 
piers.    The  Board  recommends  that  an  early  appropriation  be  made  for 
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tioB  capping,  so  that  the  work  mav  be  taken  np  before  the  deetmo 
of  the  piers  has  proceeded  too  far,  and  that  when  tiiis  capping^ 
been  completed  work  at  this  harbor  ahall  ceaae. 
Respectfully  submitted. 

OhAB.  J.  A2.Z.EN, 

Lieut.  Got.,  Oorptof  EngvM 

H.  P.  HODQBS. 
Major,  Corps  of  Engin«en 

£dw.  Bdbb, 
Major,  Corps  of  Sngineen 
C.  H.  MoKiHffrBT, 
Captain^  Cbrps  of  Engineert 

W.  V.  Jddson, 
Captain^  Gurrps  of  Engineen 
Brig.  Gon.  G.  L.  Gillespie, 

Chief  of  Engineers,  [f.  S.  A.   ■ 


Office  Chief  of  Enqineerb,  U.  S.  Akht, 

Septemler  18,  1903 
Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  t 
Harbors.     ♦    ♦    • 
By  command  of  Brig.  Gen,  Gillespie: 

II.  F.  Hodges, 
Major,  Corps  of  £nyineert 

[Second  indoircmcDt.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Wii»hingttm,  1>.  C.  Novemher  Ig,  1903 
Respectfully  returned  to  the  Chief  of  Engineers,  United  Sta 
Army. 

As  stated  in  the  within  report  the  estimate  of  cost  for  low  concr 
capping  was  based  upon  an  estimate  prepared  by  the  district  offic 
The  latter  has  lately  informed  the  Board  that  in  view  of  certain  reci 
experience  the  estimate  should  be  increased  from  $17  to  1|24  per  lini 
foot.  At  this  rate  the  cost  of  the  work  at  Wilson  would  be  ^0,3< 
The  Board  is  of  opinion  that  the  commerce,  present  and  prospecti' 
of  Wilson  Harbor  is  not  sufficient  to  warrant  the  expenditure  of  av 
an  amount  io  protecting  the  substructuie,  and  therefore  recommei 
that  no  further  work  be  done  at  this  pkce. 
For  the  Board: 

Chas.  J.  ALi..Eir, 
Idffut.  Col.,  Carps  of  Engineers, 

Senior  Mcmoer  of  the  £oard 
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(b)  oak  orchard  habbob. 
repokt  of  ol'kkatigns. 
No  work  was  done  at  this  Imrltor  during  the  fiscal  year. 

PROl-OSED   OI'ERATIONa   A.ND  REMARKS. 

The  commerce  of  this  port  is  insignificant,  most  of  tbe  busine^^s  )h 
excursion  and  summer  resort. 

In  a  letter  dated  December  2.  13(13,  transmitting  to  tho  Secrctar 
War  the  report  of  the  Board  of  Knijineers  for  Kivers  and  Jlartxtr 
aik  Orchard  Hiirlxjr  {printed  in  H.  Doc.  No.  208,  ySth  Cong.. 
sesa.,  and  hercwith)  the  Chief  of  Engineer;!  xtatfis: 

*  *  *  In  view  of  the  tavtn  nn^iteil  in  ili<  re|K)rt  ami  in  the  fourth  inilnix'Ti 
thereon,  tlic  Hoani  rfcom mends  thut  uo  fnrllter  work  Iw  done  at  Oiilc  Ori'haril  I 
bor.     1  cunciir  in  thin  ret'Oniinvnilutioii. 

I  rei.'ommcnil  thut  this  letter  anil  the  ai-<-oni)>nnvinE  report  Ik-  tran>(inilti-<{  tn 
Speaker  of  the  Ilouiie  of  Ueiirt.'t)enlativpH  fur  the  hiturniation  of  ('oiipTt:;:<.     *    * 

The  channel  fills  in  and  should  bo  dredged  anmially  to  keep 
required  depth  and  width.    Tho  piers  arc  decayed  and  need  repair 

The  cimancl  is  now,  however,  9i  feet  deep  at  low  water  for  a  wi 
of  75  feet  between  the  piers.  At  the  ends  of  the  piers,  where  r> 
excavation  ceased,  the  depth  over  rock  is  I'J  feet  at  low  wiiter.  At 
stage  of  water  prevailing  during  the  first  half  of  the  season  of  lH 
viz,  mean  lake  level,  there  was  an  available  depth  of  Hi  to  12  feet 
the  channel  73  feet  wide. 

This  narrow  channel  has  maintained  itself  to  its  present  depth  wi 
out  dredging  for  .<iome  ten  years,  the  liist  dredging  having  tx-en  di 
in  1'<9U-1W*2,  when  tho  channel  was  rejiorted  to  be  l^ifeet  deej 
mean  lake  level  (width  not  ivixirted,  lnitl>elievedto  huvel>ceii  llK)  fei 
A  moderate  amount  of  ilreaging  will  maintain  this  channel,  whici 
sufficient  for  the  present  needs  of  this  port,  and  tho  piers  can  also 
maintained  intact,  but  not  secure  against  violent  .storms,  for  a  yeai 
two  longer  at  a  niodernto  cost, 

A.-'suming  that  the  harbor  is  ti)  be  maintained  by  the  fiovenmie 
it  is  e.stinmted  thut  l^{.i>0<i.  in  addition  to  the  amount  avuilublo,  \ 
be  retjuired  for  miiintennnco  for  the  next  Jiscal  ye«r. 

July  I,  IIHB,  iHilmirciincxpcnihil fl,41: 

June  :tO,  IINM,  atnuunt  e.'(pen<led  ihiriii);  liscal  year,  fur  niainlenann-  nf 
iiiiprovenient 

July  I,  IWM,  Imlance  iinexiH'nrli'il 1,401 

(Amount  that  ran  I*  pnifltalilv  <'xin-uih'cl  iu  Iisi':il  venr  fmlinir  June  :tfl, 
l9Utt,  for  niaintennn<«  «f  inifr.ivi'tiK'iil.  iu  ii<l<liti<>ii   in  the  Imlamv 
uii^xiieii'led  July  I,  IflW 3,  OOi 
Suhiiiitt^tl  in  <'<>inplifliiiv  uith  n'r|uire nts  nf  iinnilrv  rivil  art  uf  Jubu 
4,  ltJ97,  and  o{  section  7  of  the  river  and  hBrluraet'of  18UU. 
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APPROPRIATIONH. 


July4,183« $5,000 

March  3,  \M7 5,000 

July  7, 1H.H8 5, 000 

June  11,1844 5,000 

AuKUHt  :W,  \Hfi2 10, 500 

March  2.  lS(i7 87, 000 

Julv  11,  1870 8,000 

March  3,  1871 10. 00<) 

June  19,  1872 2,500 

March  3, 1878 10, 000 

June  23, 1874 10, 000 

Manh3, 1875 10,000 

August  14,1876 2,000 


June  18,1878 $2,000 

March  3, 1 879 1 ,  000 

Juno  14,1880 500 

A  u jriiP t  2, 1 882 3 ,  ( KX) 

July  5, 1884 5. 000 

August  5, 1 88(i 1 2, 5(H) 

AuKUHt  11, 1888.  ..^ «,  000 

SeptemlKT  19, 18^M) 5,  («K) 

Juno  13, 1902  (an«>tnient  Julv  IH, 

1902) *....  2.250 


Total 207,250 


COMMKRCIAI.   HTATIKFICH   OK  OAK    ORrUAKI),  N.    Y. 

Irrif^ih  and  dtjHtrturtu  of  reweh  for  the  tjear  endinij  Ikremfter  .Y/,  HMKi. 


Vewcln. 

ArrivaU  fnun 
(i)it»igri)  iM>rt<*. 

No.       Tons*. 

l>t'i»rtrtMrv»«  to 
fon'ign  iMirt.v 

No.  1    Tonx. 

1 

8t(*iini -   - - -  -  - 

! 

8ftil  Hlld  iMIVi'H 

6             2W 

6                  -".H) 

• 

Total 

6             290 

6                .^N) 

1 

Total  arri vain  nn<l  <le|MirtureH  (tonna>;e  580) 12 

Animuit  of  revenue  col  Km 'to*  I  year  end  injr  IVcvuiUt  31,  WHXH $403 

Vului*  of  ini}N>rtH  year  en«linjj'l)eeeniU»r  31,  WKU $4,215 

Ureate:*t  draft  <»f  vesHeln feet. .  10 

Uarifttif  Inj  Inh,  I:h)J,  V.*0J,  and  J90S. 

(Not  toil!*.] 


IV.»tlM 

Ijltll* 

ShinKk"* 


Total 


1901. 

1902. 

1903. 

200 

24 

116 

322 
96' 

ir»7 

»40 

418 

415 

HhipmcntK  l>y  lake,  notir. 


KKI^OUT  iiV  TIIK  HOAUD  OF  EN(JINEER8  FOR  RIVER8  AND  HARBORS  RELA- 
TIVE TO  THE  ADVISAHIUTY  OF  CONTINUING  THE  WORK  OF  IMPROVE- 
MENT AT  OAK  ORCHARD  HARBOR,  NEW  YORK,  OR  OF  MODIFYING  THE 
PROJECT  THEREFOR. 


lPrIiit»Ml  in  HoiiM'  IUk\  No.  208,  Fifty-eighth  Congretw,  lecond  i«eniion.] 

War  Department, 

OfFTCE  OF  THE  ChIEF  OF  ENGINEERS, 

Washingtofi^  December  2^  1903. 

Sir:  By  letter  dated  April  25,  1903,  there  wa8  transmitted  to  this 
office  by  the  chairman  of  tne  Committee  on  Rivers  and  Harbors  of  the 
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It  is  the  opinion  of  the  Board,  in  view  of  the  facts  above  recited, 
that  no  increase  of  existing  navigation  facilities  at  Oak  Orchard  Har- 
bor is  advisable. 

While  the  present  commerce  of  Oak  Orchard  Harbor  is  insi^iti- 
cant,  and  while  there  are  no  probable  changes  in  economic  conditions, 
sufficiently  imminent  and  encouraging  to  warrant  at  the  present  time 
the  further  improvement  of  this  liaroor,  yet  the  possibility  of  such 
changes  can  not  be  denied.  Should  they  occur  it  is  important  that  as 
much  advantage  as  possible  may  be  taken  of  work  already  done.  To 
this  end  it  is  inadvisable  to  abandon  the  substructure  of  the  piers  to 
complete  destruction.  This  substructure  will  last  indefinitely  pro- 
dded it  is  protected  from  piecemeal  cutting  down  by  the  waves  after 
the  superstructure  has  rotted  and  been  washed  away.  Based  upon  an 
estimate  prepared  by  the  district  officer  for  similar  piers  at  Wilson, 
N.  Y.,  the  cost  of  placing  a  low  concrete  capping  susceptible  of  being 
raised  later  to  any  desired  height  will  be  about  $39,000.  The  Board 
recommends  that  an  early  appropriation  be  made  for  this  capping  and, 
this  capping  having  been  provided,  that  no  fuii;her  work  be  done  at 
this  haroor. 


Respectfully  submitted. 


Chas.  J.  Allen, 
Lieut.  Col.^  Corps  of  Engineers, 

H.  F.  Hodges, 
Majoii\  Corps  of  Eiigin^^en^, 

Edw.  Bubr, 
Major ^  Corps  (f  Engineers, 

C.  H.  McKlNSTRY, 

Captam^  Corps  of  Engineers. 

W.  V.  JUDSON, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers.,  U.  8.  A, 

[Third  indorsement.] 

Office  Chief  of  Enqineebs,  U.  S.  Army, 

Septefmber  18,  1903. 

Bespectfulhr  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  for  further  consideration. 

•  ••«••• 

By  command  of  Brig.  Gen.  Gillespie: 

H.  F.  HoDOES, 
Major,  Corps  of  Engineers. 

[Foarth  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C. ,  November  12,  190S. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 
As  stated  in  the  within  report,  the  estimate  of  cost  for  low  concrete 
pipping  was  based  upon  an  estimate  prepared  by  the  district  officer. 
The  latter  has  lately  informed  the  Board  that  in  view  of  certain  recent 
experience  the  estimate  should  be  increased  from  $17  to  $24  per  linear 
foot.  At  this  rate  the  cost  of  the  work  at  (^k  Orchard  would  he 
$55,440.     The  Board  is  of  opinion  that  the  conunerce,  present  and 
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prospective,  of  Oak  Orchard  b  not  sufficient  to  warrant  the  expendi- 
ture of  Huch  an  amount  in  protecting  the  substructure,  and  therefore 
recommends  that  no  further  work  be  done  at  this  place. 
For  the  Board: 

Chas.  J.  Allen, 
Lieitt.  CiH.^  Corm  of  Engineer^^ 

Senior  Menwer  of  the  Board. 


R  R2. 

IMPROVEMENT  OF  OLCJOTT  HARBOR,  NEW  YORK. 

REPORT  OF  OPERATIONS. 

Three  cast- iron  mooring  cleats  were  fastened  upon  the  east  pier  to 
take  the  place  of  wooden  timber  heads  which  had  become  rotten  and 
broken,  and  an  open  joint  between  the  inner  end  of  the  west  pier  and 
the  sheet-pile  bulkhead,  which  temporarily  closes  a  breach  in  tnat  pier, 
was  closeu  by  driving  in  a  piece  or  timl>er  and  filling  the  hole  caused 
by  the  wash  with  stone,  brush,  and  gravel. 
'  The  repairs  were  begun  November  12  and  were  completed  Noveml)er 
15,  1903. 

PROPOSED  OPERATIONS  AND  REMARKS. 

The  commerce  of  Olcott  is  at  present  small,  but  a  line  of  steamers 
from  Olcott  to  Thousand  Island  points  has  been  established,  and  an 
electric  railway  line  ^as  built  to  Buffalo  in  1900.  Thin  is  a  freight  as 
well  as  a  passenger  railroad,  and  connects  with  the  Erie  Railroad  and 
the  New  York  Central  and  Hudson  River  Railroad,  and  handles  the 
freight  cars  from  thone  roads.  Summer  hotelH  have  l)een  opened,  and 
Olcott  seems  destined  to  bei^me  a  popular  summer  resort,  as  well  as 
a  place  of  commercial  importance. 

In  order  to  complete  tne  channel  of  the  project  and  preserve  the 
piers,  now  much  decayed^  it  is  estimated  that  $20,000  will  be  required 
and  can  l)e  profitably  expended  during  the  next  fiscal  year.  Of  this 
sum  $5,000  will  be  needed  for  completing  the  channel  of  the  project 
and  for  redredging  where  the  channel  fills  in  annually;  $5,00()  will  be 
needed  to  repair  the  most  decayed  parts  of  the  two  piers,  and  $10,000 
will  l)e  needed  to  rebuild  the  west  pier  for  200  feet  at  the  inner  end. 
The  last  item  is  important  and  urgent. 

Jaly  1.  1903,  iMtlanre  anexpended $252.24 

Jniie  90,  1904,  amount  ezi)ended  during  fiacal  year,  for  nuunU*nance  of 
improvement 77. 95 

July  1,  1904,  Manoe  unexpended 174. 2!» 


'Amount  that  can  tw  profitably  expended  in  fiscal  year  endinjc  June  30, 
1906,  for  mainU^nance  of  improvement,  in  addition  to  the  balance 
unexp<'ndwl  July  1,  1904 20,000.00 

6kihmitte«l  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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APPROPRIATIONS. 


March  2, 1867 $60,000 

July  11,  1870 10,000 

March  3, 1871 5,000 

June  10,  1872 10,000 

March  3, 1873 10,000 

June23,  1874 10,000 

March  3,  1875 10,000 


March  3,  1881 $3,000 

AugU8t5,  1886 10,000 

Augustll,  1888 5,000 

September  19, 1890 30,000 

June  13,  1902 15,000 

Total 178,000 


COMMERCIAL  STATIOTICS   FOR  OLCOTT,    N.    Y. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  Sly  J  90S. 


VeflseK 


Steam 

Sail  and  barges 


Total. 


Arrivals  from— 


Home  ports. 
No. 


8 


Tons. 


1,801 


Foreigrn  ports. 


No.       Tons. 


9 
1 


1,801  i      10 


2,741 
480 


3,221 


Departures  to— 


Home  ports.      Foreii^n  ports. 


No. 


8 


8 


Tons. 


No. 


1,818       ir> 

....-..!        1 


Ton.«i. 


1,818        17 


6,2l?7 
480 


6,777 


Total  arrivals  and  departures  (tonnage  13,617) 43 

Amount  of  revenue  collected  year  ending  December  31,  1903 $22. 50 

Value  of  imports  year  ending  December  31 ,  1903 $4, 854. 00 

Value  of  exports  year  ending  December  31,  1903 None 

Greatest  draft  of  vessels feet..  9 

Receipts  by  lake, 
[Net  tons.] 


Articles. 


Lumber,  logs.  etc. 


1«X)1. 

1902. 

375 

477 

1903. 


1,760 


Shipments  by  lake,  none;  abont  6,000  passengers  arrive  and  depart  by  water  annually. 


RR3. 


E^IPROVEMENT  OF  HARBOR  AT  CHARTX)TTE,  NEW  YORK. 


REPORT  OF  OPERATIONS. 

Concrete  miperstructiire  071  west  pier. — ^The  abandonment  of  the 
modification  of  project  to  narrow  the  channel  to  200  feet  by  means  of 
3,600  linear  feet  of  brush  mattress  and  stone  ballast,  at  an  estimated 
cost  of  $15,000,  having  been  authorized  by  letter  of  the  (^hief  of  Engi- 
neers dated  January  24,  1903,  and  the  fund  of  $15,000  turned  over  to 
maintenance,  plans  and  preparations  were  made  for  rebuilding  about 
400  feet  of  the  most  decayed  superstructure  of  the  west  pier  with  con- 
crete. This  work  was  authorized  to  be  done  by  day's  labor.  At  the 
beginning  of  the  fiscal  year  a  concrete  mixer  had  been  purchased  and 


«      1 

ty 

«^S 

S3« 

><■• 

.^.. 

+- 

W^    itl 

.^^ 

1^ 

f  ;• 

J         j\ 

„  .  .    „-4aMsea 

1 

H 

i       - 

g 

a       * 

v^^^V^KAvwA  /iOct 

a.        . "? 

'.■^f .^V.iJSTK^P^   Tvvi 

"^  ^  S  i  S 
«  ?  s  f  i. 

O    O    2     •-    ^ 

• 

*53  Is 

1 

M 

is 

IS 

i 

• 
3 

3s' if 

'^■^   vV? 

*) 

■^r-rj-fViS 

m 

•8 

Si 
«! 

1 

<■ 

i 

^liiltelgS;;; 

1 

-■-^-^^fil^iil^S 

1 

1        i 

\       '• 

!                              "*'*^»pS| 

jl 

1 

i  £ 

"*"■     "">5^  -ffUiiif- 

•v^kj^      -- 

J    i 

it 

ti        i 

is 

1        ^"            ?:| 

APPENDIX    R  R — REPORT   OF    FIRST   LIEUT.   BOND.         8388 

the  prepamtor}'  work  advanced.  During  the  month  of  July  the  pre- 
paratory work  was  completed.  This  consisted  of  putting  up  complete 
a  derrick  scow  for  handling  concrete  blocks  weighing  9  tons,  maKing 
and  setting  up  13  molds  for  the  concrete  blocks,  installing  concrete 
mixer  on  scow  and  loading  on  scows  at  Little  Sodus  Bay  156  cubic 
yards  of  l>each  gravel  and  sand  for  making  concrete. 

The  work  of  tearing  out  the  old  decayed  su|)erstructure  was  begun 
August  4, 1903,  at  station  1255,  west  pier,  atx)ut50  feet  inshore  of  lake 
shore  line,  and  then  carried  lakcwara.  As  the  tearing  out  advanced 
the  work  of  leveling  and  repairing  the  timber  crib  substructure  at  the 
level  of  low  water  (zero  of  tlie  Oswego  and  Charlotte  gauges)  was  car- 
ried on.  This  work  was  greatly  retarded  due  to  the  high  stage  of 
water  and  the  muddy  condition  of  the  water,  which  made  it  impossible  to 
see  the  work  two  or  more  feet  under  water,  and  required  the  employ- 
ment of  divers  to  tit  and  fasten  and  level  most  of  the  timbers  put  in  to 
form  the  recjuired  bearing  surface  for  concrete  bloi*ks.  The  crib 
substructure  was  found  to  l>e  of  i)oor  construction  (it  was  built  in  1821^ 
1834)  necessitating  much  unlooked-for  repair  work.  In  the  cane  of 
two  crilw,  30  feet  long  each,  it  was  necessary  to  remove  the  harl>or 
walls  to  the  depth  of  5  to  7  feet  below  low  water  and  build  and  set  in 
place  new  crib  work. 

The  inner  end  of  the  work  was  about  50  feet  inshore  from  the  lake- 
shore  line,  and  when  the  superstructure  was  removed  much  trouble 
was  also  caused  by  sand  l)eing  thrown  in  by  waves  over  the  newly  pre- 
pan'd  foundation,  requiring  repeated  cleaning  off  of  sand  before  the 
conci*ete  bl(K*ks  could  l)e  set  in  place.  The  total  length  of  pier  rebuilt 
with  concrete  was  301.5  linear  leet,  and  the  cost  of  tearing  out  the  old 
work  and  preparing  the  crib  sut>structure  for  a  foundation  for  con- 
crete bloi*ks  wastl9.t28  per  linear  foot.  The  making  of  concrete  l>locks, 
setting  them  in  place,  replacing  stone  filling,  and  making  the  concrete 
deck  over  the  bux-kH  and  stone  tilling  was  carried  on  as  the  foundation 
work  progressed. 

The  design  of  the  concrete  superstructure  is  shown  on  the  drawing 
herewith.  All  of  the  concrete  blo(*ks  and  concrete  in  pla<*e  was  made 
of  1  part  Ixihigh  Portland  cement,  2k  |)arts  sand,  and  6^  parts  }>ea<*h 
gravel  and  stone.  This  lieach  gravel  and  stone  was  found  by  test  to 
run  quite  uniformly,  2  |>arts  gravel  passing  through  a  sc^reen  of  l-inch 
mesh  and  (itching  on  a  s<-reen  of  IJ-mch  mesh,  and  4i  parts  stone  from 
1  inch  to  *2  inches  in  diameter. 

The  conerete  wits  found,  l>v  test  of  two  bloi'ks  of  1  culiic  f(H)t  each, 
to  weigh  153  ])ounds  to  the  cubic  foot. 

The  concrete  sui>erstrueture  over  the  length  of  pierof  301.6feet  was 
completed  on  Noveml>er  27,  VM  »3,  at  a  total  cost  for  lal)or  and  materials, 
repairs  to  plant,  etc.,  but  exclusive  of  the  cost  of  concrete  mixer  and 
derrick  ana  derrick  ma(*Iiinery,  of  Ii^l2,663.41,  or  $4:2  per  linear  foot. 

This  cost  is  it<Miiized  as  follows: 

Bemoviii^  ciM  HiiiicTxtni('tun>  and  U*vt*1in^  and  repairing;  mb  PuliHtnir- 
ture.  |»er  linrarf^M.t,  ^lli.L's IS.Sll'.W 

Concn*tc  blcH'ks,  iiiHkint;  uiid  ]»lai'iii}f.  ii»\  hhn'ktt,  24S.2  riibir  vardH,  $12.^^) 
per  cubic  yanl 1 :;,061..'i.') 

Replacing  Htni  1 1*  tilling  I  N*twt.*cn  Mock;',  ami  inridentalM M)7. 07 

Concrete  in  plaiv,  inrindiii^  niakini;  and  iilacin^^  fonnf^i  manhole  mwrn, 
427.S  cubic  yaitlj-,  ♦7.4H4  \k'T  nil.ir  yanl :\/^i)\.x7 

Total 12,663.41 
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.Repairs^  west  pier. — All  of  the  deck  and  some  of  the  wall  timbers 
of  the  west  pier,  from  the  chain  ferry  at  station  6  to  station  1255,  655 
linear  feet,  was  renewed  in  July,  1903;  16,380  feet  B.  M.  of  timber 
and  plank  were  placed,  at  a  cost  of  $574.26  for  labor  and  materials. 

During  October,  November,  and  December,  1903,  the  deck  of  the 
west  pier  was  repaired  from  station  1556  to  station  1800,  and  tlie 
harbor  wall  repaired  at  station  1556.  Ten  thousand  seven  hundred 
and  ten  feet  B.  M.  of  hemlock  timber  and  plank  were  placed,  at  a  cost 
of  $417.43  for  labor  and  materials. 

In  April,  1904,  minor  repairs  were  made  to  the  decking*  between 
station  5  and  station  9,  at  a  cost  of  $99.56  for  labor  and  materials. 
Nine  hundred  and  twelve  feet  B.  M.  of  hemlock  timber  used. 

In  May,  1904,  minor  repairs— replacing  deck  plank  washed  out  and 
broken — were  n^e,  station  1700  to  outer  end,  at  a  cost  of  $69.69  for 
labor  and  materials. 

The  total  cost  of  work  done  on  the  west  pier  during  the  fiscal  year 
was  as  follows: 

New  concrete  Buperatructnre $12, 663. 41 

Repairs  on  timber  crib  pier 1, 160. 94 

Total 13,824.35 

Repairs^  east  pier, — During  October,  November,  and  December, 
1903,  the  deck  cross-ties  and  plank  were  renewed  where  necessary 
between  stations  1000  and  2800  east  pier,  at  a  cost  of  $427.44  for  labor 
and  materials. 

In  March,  1904,  the  outer  end  of  the  east  pier  was  damaged  by  ice, 
threatening  the  safety  of  the  light-house  located  there.  Repairs  were 
made  in  April  and  May,  1904,  consisting  of  replacing  the  two  upper 
courses  of  superstructure  across  the  end  and  northeast  comer  of  the 
pier,  raising  the  whole  end  for  20  feet  of  pier  by  adding  a  course  of 
new  timber  and  relaying  the  deck,  at  a  cost  of  1180.22  tor  labor  and 
materials. 

Minor  repairs,  consisting  of  replacing  broken  and  decayed  deck 
plank  along  this  pier,  were  also  made,  at  a  cost  of  $69.69. 

The  total  cost  of  work  done  on  the  east  pier  during  the  fiscal  year 
was  $677.35;  all  for  repairs  on  timber-crib  pier.  Timber  used,  11,633 
feet  B.  M.  hemlock. 

Dredging  efrdrance  channel. — The  U.  S.  dredge  Frontenac  began 
dredging  in  the  entrance  channel  August  11, 1903,  and  continued  oper- 
ations, in  connection  with  its  employment  on  the  tearing  out  of  old 
superstructure  where  replaced  with  concrete,  until  October  15,  1903, 
when  the  dredging  was  completed  and  the  dredge  returned  to  Oswego. 

This  dredging  secured  a  cnannel  40  feet  wide  and  K)^  feet  deep  at 
low  water  across  the  shoal,  700  feet  long  at  the  entrance  between  the 
piers,  and  a  channel  150  feet  wide  between  the  piers,  of  a  depth  of 
15.7  feet  at  low  water.  Twelve  thousand  eight  hundred  and  thirty- 
five  cubic  yards,  scow  measure,  of  sand  and  sut  were  dredged,  at  a  cost 
of  $2,239.73,  or  17.4  cents  per  cubic  yard. 

A  survey  of  the  channel  oetween  the  piers  was  made  in  April,  1904, 
and  showed  that  considerable  filling  in  had  taken  plac*o,  so  that  the 
limiting  depth  within  the  channel  width  of  150  foot  was  only  15  feet 
at  low  water,  and  that  to  restore  the  channel  to  the  depth  required  by 
the  project  w  ould  require  the  excavation  of  80,000  cubic  3'ards,  w^ow 
measure,  of  sand,  mud,  and  silt,  at  an  estimated  cost  of  $4,500. 
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JCxamin<ition  of  pier  HHlmtrttctureH, — In  Maj',  1004,  an  examination 
of  the  crib  Hutetruotures  of  both  piew  was  maide  bv  divers  from  the 
fthore  lines  lakeward.  The  exanunation  Hhowed  that  10  cribs,  332 
'  linear  feet  of  the  went  pier,  are  in  a  danii^erous  condition,  due  to  the 
crib  walls  and  cix)H8-tie8  being  jMirtlj'  or  whollj-  gone  })elow  water  down 
to  the  depth  of  8  feet,  and  the  stone  tilling  washed  out  to  t)elow  water 
level  and  now  lying  outi*ide  of  the  cribs. 

The  remainder  of  the  crib  substructure  built  in  1821*-1884,  aggregat- 
ing a  length  of  2,500  feet,  was  found  to  l)e  in  a  weak  and  unstable  con- 
dition, clearly  indicating  that  it  nmst  be  radically  rebuilt  in  the  near 
future.     The  cost  of  this  examination  was  $86.05. 

The  care  of  public  propertv  and  enforcement  of  hartM)r  regulations 
were  continuea  throughout  tbe  fiscal  year. 

Water-level  olwervations  were  continued  to  February  11, 1904,  when 
tht»y  were  discontinued  and  the  charge  of  water-level  observations  on 
I^ake  Ontario  tmnsferred  to  the  United  States  Lake  Survey,  in  con- 
formity with  instructions  by  De{iartment  letter  of  January  13,  1904. 

PROI>OSKD  OPP.KATION8  AND  REMARKS. 

Charlotte  is  the  lake  port  of  Rochester  and  has  a  lar^  commerce  in 
foal  brought  bv  rail  from  Pennsylvania  mines  and  shipped  down  the 
St.  Lawrence  Uiver  and  to  Canaaian  ports  on  Lake  Ontario. 

Its  commerce  is  large  and  growing,  and  the  maintenance  of  its  har- 
bor to  the  full  extent  of  the  project  is  advisable. 

The  channel  maintained  between  the  piers  and  to  deep  water  in  the 
lake  is  8,800  feet  long,  and  requires  redredging  annually  on  account 
of  filling,  (*aused  by  deposit  during  high  water  in  the  Genesee  River 
of  material  in  suspension,  and  also  because  of  sand  drifting  into  the 
channel  from  the  lake. 

The  cril>  substructure  underlying  about  2,900  feet  of  the  piers  was 
built  in  1S29-1884,  and  is  of  such  poor  construction  that  the  crib>wa11 
tiuiln^rs  an^  gradually  lieinj^  washed  out  to  the  depth  of  about  10  feet 
below  water,  phu'ing  the  piers  in  a  dangerous  condition. 

The  timl)er  su})erstructure  of  the  piers  is  also  becoming  exceedingly 
rotten.     Kxtensive  repairs  must  be  made  or  the  piers  will  collapse. 

Ik'tween  July  and  December,  1904,  urgent  dred^ng  of  the  entrance 
channel  will  tn'tdone  and  the  most  dangerous  portion  of  the  west  pier, 
332  linear  fei*t,  will  t>e  rebuilt  under  special  aUotment  of  $23,000  from 
the  appmpriation  carried  by  emergency  river  and  harbor  act  of  1904. 

It  IS  estimated  that  2,500  feet  of  the  piers  should  be  torn  out  to 
l)elow  the  wrecked  crib  work,  new  crib  work  put  in,  and  then  cov- 
ered with  a  concrete  superstructure,  without  unnecessary  delay.  The 
piers  are  well  settled  down,  but  require  extensive  repairs  to  the  crib 
sulwtructuri',  and  should,  when  repaired,  receive  concrete  superstruc- 
ture instead  of  being  rebuilt  with  wood.  This  will  cost,  it  is  estimated, 
$55  |x»r  linear  foot,  or  $137,500.  This  concrete  work  would  be  of  the 
same  design  as  the  concrete  superstructure  now  built  on  the  west  pier, 
which  is  of  a  design  suitable  tor  not  only  the  piers  at  Charlotte,  but 
for  the  entrance  piers  at  all  of  the  harbors  on  Lake  Ontario,  except 
Oswego. 

For  ordinary  maintenance  and  dredging  there  will  be  required  $7,5(K), 
making  the  total  amount  required  for  the  next  fiscal  year  $145,000. 
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Money  statement. 

Julyl,  1903,  balance  unexpended $21,618.84 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  April  28,  1904 23,000.00 

44, 518. 84 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 19, 586. 45 

July  1,  1904,  balance  unexpended 24,932.39 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1904 145,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


APPROPRIATIONS. 


May  23,  1828 $300.00 

March  2,  1829 10,000.00 

March  3,  1829 13,335.00 

March  2,  1831 16,670.00 

February  24,  1832 16,000.00 

March  2,  1833 15,000.00 

June  28, 1834 20,000.00 

March  3, 1835 2,390.00 

July  2,  1836 20,000.00 

March  3,1837 10,000.00 

July  7,  1838 25,000.00 

Juno  11, 1844 10,000.00 

August20,  1852 20,000.00 

March  3, 1853 176.10 

June  28,  1864 25,000.00 

June23,  1866 75,607.30 

July  25,  1868 1,100.00 

April  10,  1869  (allotment) . . .  1, 000. 00 

July  11,  1870 12,000.00 

March  3,1871 10,000.00 


March  3, 1875 

June  18, 1878 

March  3, 1879 

June  14, 1880 

March  3, 1881 

August  2, 1882 

July  5, 1884 

August  5, 1886 

August  10, 1888 

September  19,  1890 

July  13,  1892 

August  18,  1894 

June  3,  1896 

March  3, 1899 

June  6,  1900 

June  13,  1902 • 

April  28,  1904 


$5,000.00 

1,000.00 

1,000.00 

5,000.00 

2,500.00 

35,000.00 

20,000.00 

26,250.00 

45,000.00 

25, 000. 00 

25,000.00 

15, 000. 00 

12, 000. 00 

7,000.00 

«3,500.00 

30,000.00 

23,000.00 


Total 584,828.40 


COMMERCIAL  HTATIHTICS  OF  CHARLOTTE   HARBOR,  NBW  YORK. 

Arrivals  and  departures  of  vessels  for  the  year  aiding  December  31,  190S, 


Arrivals  from- 


Dcpartiires  to— 


VwwelH. 


Home  poru*. 
No.  j     Tons. 


Foreign  \\ot\h. 


No. 


Steam '    201       124,777      ft30 

SailamUmfKeM lOi         2«i.940      :«« 


Total. 


Ton«. 


Home  port». 


No. 


Toiw. 


479.012       177       111,626 


110,U77 


35 


r.791 


ForeUni  portx. 


:i02  1    ir>l,717       876 

I  \ 


589.989 


te  I.. 


Tonii. 


492.163 
lao.  126 


119,417  I    966        622/289 


Total  arri\-al8  and  deiwirtun^  ( tonnage,  1,48:^,412) 2, 356 

Decrease  of  tonnage,  1903  under  m)2 39,856 

Amount  of  revenue  colh*cto<i,  vear  ending  l)ti*eniber  31,  1903 $5, 019. 04 

Value  of  imports,  voar  endiiig'DecendK^r  31,  UH)3 $45, 698. 00 

Value  of  exports,  year  ending  Deceml>er31,  1903 $1,775,205.48 

Greatest  draft  of  vessels feet. .  16 

Enrolled  tonnage,  port  of  Charlotte gross  tons. .  None. 


<<  Unexpended  balance  of  $41.24  returned  into  Treasury. 
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JUceipU  by  lake, 

[Net  tous.] 


i    1899. 

I 


PolM  and  nUlrwui  ties 6,«)r> 

LumbiT 'i^ 

PiwtA,  lofo*.  and  pulp  wood i  2,-401 

Lath :n9 


Hhlnirlefl. 


iniri 


Merchandlne 


18 
140 


1900.    I    1901. 


l.lir>  6,SK2 

.VA  '  61 

513  2.974 

2.V> 

14  99 

250  '  483 


Total »,W8  i    2,477     10,224 

I 


1902. 


8,4M 
M6 

4,868 

209 

238 

27 


9,339 


IWO. 


406 

707 

ft.  216 

181 

7r> 

1.774 


8,3.'J8 


ShipmniU  hij  hike. 
[Net  toiiH.] 


Coal 

Ollx  and  merchandiM.' 


1H99. 


4:i7.2l6 


19U0. 


IWl. 


1902. 


1903. 


3«.»7,032       •■AH.M.l       M7.a')0        ,V.(),081 
96  14i>  501  7:U) 


ToUl 


437.177       3^7.128       r.3H.983  ,     .>18,351  '      660, Mil 


I 


About  60,000  paiweiiKerK  arrive  and  depart  by  water  annually. 


R  R4. 

IMPROVKMKNT  OF  HARIiOR  AT  (iRKAT  SODUS  BAY,  NEW  YORK. 

RKI>ORT   OF   OI'KRATIONS. 

No  op(»mti<)iis  were  carried  on  at  Great  Sodus  liav  during  the  season 
of  1?H)8. 

An  examination  of  the  entrnnco  channel  and  pierA  made  in  April, 
1D04,  showed  that  the  entmnce  channel  had  shoaled  so  that  the  con- 
trolling depth  was  onlv  12i  feet  at  low  water.  To  meet  the  require- 
ments of  navigation,  it  was  imix>rtant  and  urgent  that  the  entrance 
channel  shouhllK*  restored  to  the  depth  requinnl  hy  the  project,  of  15 
feet  at  low  wat4»r,  in  the  channel  150  feet  wide  l>etween  the  piers. 
This  involved  the  dn»dging  of  soo  feet  of  the  channel  inward  from 
the  end  of  the  west  pier,  and  5(K)  feet  lakeward  therefrom,  requiring 
the  removal  of  lS,(H)i)  cubic  yards,  s<»ow  measure,  of  sand  and  silt,  at 
an  estimated  cast  of  $2,700,  with  contingencies  of  Ii^:i50,  making  a  total 
of*2,i*50. 

The  examination  also  showed  that  the  piers  needed  repairs,  no  work 
having  Ikumi  done  on  them  since  11M)2.  The  de<*k  planking  was  very 
n)tten  and  much  of  it  l)adly  broken.  Ke])airs  were  urgent  to  insure 
the  safety  of  the  piers,  at  an  estimated  cost  of  $1,000,  including 
contingencies. 

The  amount  retjuinKl  for  urgent  work  was  therefore  $3,5*50,  which 
amount  was  $1,250  more  than  tht*  Imlance  of  funds  available.  The 
neiHled  l>alance  was  allotted  from  the  appropriation  carried  by  the 
emergency  river  and  harl>or  act  approvea  A])ril  28,  1904. 

Dredging  of  the  channel  was  )M*gun  with  the  U.  S.  dredge  Froui*nar 
on  May  24.  11H4,  and  was  still  in  progress  at  the  close  of  the  ti.s<>ul 
year. 

The  sboalest  part  of  the  channel,  1,200  feet  long  (IMX)  feet  inward 
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and  300  feet  lakeward  from  the  end  of  the  west  pier)  had  then  been 
dredged  100  to  70  feet  wide  and  15  feet  deep  at  low  water. 

Ten  thousand  and  forty -five  cubic  yards,  scow  measure,  of  sand  and 
silt  were  removed  at  a  cost  of  12.6  cents  per  cubic  yard. 

Repairs  on  the  piers  were  begun  Juno  1,  1904,  and  carried  on  to 
June  20, 1904,  when  operations  were  suspended  until  timber  and  plank 
could  be  obtained.  Decayed  and  broken  deck  plank  were  replaced 
where  most  needed  on  both  piere,  at  a  cost  for  labor  and  materials  of 
$370.88. 

PROPOSED  OPERATIONS  AND  REMARKS. 

The  channel  between  the  piers  to  be  maintained  is  1,800  feet  long 
and  150  feet  wide  from  the  bay  to  the  15-foot  curve  in  Lake  Ontario, 
and  requires  more  or  less  dreaging  annually  on  account  of  shoaling, 
chiefly  caused  by  the  drifting  in  pi  sand  from  the  lake.  Besides  the 
maintenance  of  the  channel,  there  are  2,150  feet  of  breakwater  and 
2,874  feet  of  piers  to  be  maintained.  These  structures  are  all  old 
timber-crib  work  in  an  advanced  stage  of  decay,  and  require  constant 
extensive  repairs  to  maintain  them.  They  should  be  rebuilt  with  con- 
crete superstructure  in  the  near  future. 

It  is  estimated  there  will  be  required  for  the  ensuing  fiscal  3'ear  for 
maintenance  of  channel  and  repairs  to  piers  $5,000. 

The  commerce  of  this  port  is  not  large,  consisting  chiefly  of  the  ship- 
ment of  coal  brought  from  Pennsylvania  mines  by  rail. 

Money  statement. 

July  1,  1903,  balance  unexpended $2, 841. 42 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  har1x)r 
improvement,  act  of  June  13,  1902 1,250.00 

4,091.42 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1,516.28 

July  1,  1904,  balance  unexpended 2,575. 14 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1904 5,000.00 

Submitted  in  compliance  with  requirements  of  pundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harlx)r  act  of  1899. 


APPROPRIATIONH. 


March  2,  1829 $12,600.00 

March  3, 1829 15,280.00 

March  2, 1831 17,450.00 

February  24, 1832 17,000.00 

March2,  1833 15,000.00 

June  28, 1834 15,000.00 


June  18,  1878 $5,000.00 

March  3,  1879 2,000.00 

June  14, 1880 3,000.00 

March3,  1881 5,000.00 

August2,  1882 25,000.00 

Julv5,  1884 10,000.00 


March3,  ia35 11,790.00     Au>rnstr>,  18«<) 1G,S75.00 

July  2,  1836 12.  (MX).  00     Aujruyt  10,  1H88 24,000.00 

March  3,  1837 12,  OCX).  00  .  Sopteml)cr  19,  IWH) 10,  (XH).  (¥) 


Julv7,  1838 in,0(X).00 

JmieU,  1844 5,000.00 

August  20, 1852 10,000.00 

June23,  1866 53,151.80 

March  2,  1867 80,000.00 

July  11,  1870 5,000.00 

June  10,  1872 15,000.00 

June  23,  1875 15, 000. 00 

March3,  1875 10,000.00 

August  14, 1876 5,000.00 


Julyl3,  18^»2 15,CXX).(K) 

AugU8tl8,  1894 15,000.00 

June3, 1896 8,000.00 

March  3,  1899 14,000.00 

Julv,  1899  (repayment) *      1.00 

June  13. 1902 5,000.00 

June  13,  1902  (allotment)  ...  1, 250. 00 

Total 495,897.80 
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CX>MMBRCIAL  OTATUTICH. 

Arrivah  and  dtparturei  of  rfMehfor  thf  ijrnr  ending  Dertmhrr  ,H,  190S. 


)\K 


Steam 

8*il  and  barstw 

Toul 


Arrivals  from— 

Hon 
No. 

9 
19 

Departures  to- 

Home portji. 

Foreiirn  port**. 

ne  portA. 
T<»nH. 

Fon*iKn  portx. 

No. 

Ton«. 

No. 

T<»nj«. 

2,074 
7.807 

No.       Toiis. 

10 
10 

1.788 
2,886 

18 
84 

3,816 

18  ;          2.455 
2M  I          H.U70 

1     20 

1 

4,118 

52 

10,481 

28 

5.480        46           10.625 

Total  arrivals  and  departures  (tonnage  30,604) 


146 

Decreane  of  tonnage,  "1903  under  190? ton«. .  3, 031 

Amount  of  revenue  collected  year  ending  Decern U»r  31,  190:i $8.  76 

Value  of  import*!,  vear  ending  Decemlier  31,  1903 $1I,.'>HH.90 

Value  of  exports,  year  ending  December  31 ,  1903 $10:^,  25<i.  00 

Greatest  draft  of  vessels feet..  131 

Enrolled  tonnage None. 

Jircfijtts  and  fhipmenh  by  lake. 
[Nfi  urns.] 


Receipts. 
1901.       1902. 


HhlpmentH. 


1901.       1901. 


Cnal : ' ' 

lilies  and  railroad  ties 100         876  

PiMts,  lamber.  etc •.. 

Men-bandise a  3 

FeldNpar 8.087  I    5,097       5.2fi2 


M,69H 


1902.        1903. 
21.2f»I       13.597 


Tola! 3.137,    6.476      5.265  .  54,698  j  21,251  ,     13,610 


Sereral  thousand  |tamenirerM  Hrrivc  and  depart  by  witlrr  annually. 


RR5. 

IMPROVKMKNT  OF  HARHOK  AT  LITTLK  BODUS  BAY.  NKVV  YORK. 

KKPOKT  OF  OPKKATION8. 

The  river  and  harbor  act  of  June  18,  1902,  provided  for  the  exten- 
Hion  of  the  east  pier  SCO  feet  lakeward.  On  June  2,  11K)3,  the  con* 
trac*tors  for  the  extennion  of  the  east  pier  began  the  operations  by 
dredging  of  foundations,  which  was  completed  June  3,  1904.  At  the 
beginning  of  the  fiscal  year  the  contractors  were  about  ready  to  begin 
the  construction  of  the  timber  cribs  for  the  timberH*rib  concrete  struc- 
ture to  be  built  under  the  contract  in  force  for  the  whole  extension  of 
800  feet. 

The  foundation  for  200  linear  feet  was  leveled  bv  divers  removing 
loose  stone  over  the  hardpan  bottom  to  the  required  depth  of  12  to  14 
feet  at  low  water,  zero  of  Oswego  gauge,  October  10,  1903. 

The  construction  of  cribs  for  the  substructure — three  in  numl>er — 
each  100  feet  long,  was  begun  July,  1903,  and  completed  Novemlx^r, 
1908.  The  first  crib  was  sunk  in  place  October  17  and  the  second  crib 
November  11,  so  that  at  the  close  of  operations  in  November,  1903, 
the  cribs  were  in  place  for  200  linear  feet  of  the  extension,  and  the 
third  crib  ready  to  sink  in  place. 

Operations  were  resumed  May  16,  1904.    The  foundation  for  the 
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third  crib  was  leveled  by  dredging  May  25,  and  the  last  crib  sunk  in 
place  May  26,  1904. 

Work  preparatory  to  making  concrete  blocks,  making  and  setting 
up  molds  therefor,  breaking  &ach  stone,  and  collecting  gravel  and 
sand  for  concrete,  was  carried  on  in  connection  with  the  crib  work,  and 
the  making  of  concrete  blocks  was  begun  June  9.  At  the  close  of 
the  fiscal  year  62  concrete  blocks  had  been  made  ready  to  set  in  place 
on  the  cribs,  and  the  leveling  of  the  crib  timbers  to  receive  the  blocks 
was  fairly  begun.  This  leveling  is  difficult,  owing  to  the  high  stage  of 
water  prevailing  in  Lake  Ontario,  and  requires  the  work  to  be  acne 
in  3  to  3i  feet  of  water. 

PROPOSED  OPERATIONS  AND  REMARKS. 

The  entrance  channel  is  2,300  feet  in  length  from  the  bay  to  the 
15-foot  curve  in  the  lake.  It  requires  more  or  less  dredging  annually 
on  account  of  shoaling,  caused  chiefly  by  the  drifting  of  sand  from  the 
west.  Urgent  dredgmg  of  the  channel  will  be  done  before  November, 
1904,  under  a  special  allotment  of  $2,000  from  the  appropriation  car- 
ried by  the  emergency  river  and  harbor  act  approved  April  28,  1904. 

Besides  the  mamtenance  of  this  channel  there  are  4,937  feet  of  piers 
and  breakwaters  to  be  maintained,  viz,  the  west  pier,  1,747  feet;  the 
east  pier,  1,510  feet,  and  the  east  breakwater,  1,680  feet.  The  west 
breakwater  is  entirely  covered  by  accretions  of  sand.  The  piers  are 
much  in  need  of  repairs,  portions  of  them  being  very  rotten.  The 
most  decaved  yysLits  will  be  repaired  before  November,  1904,  under  a 
special  allotment  of  $2,000  from  the  appropriation  carried  by  the 
emergency  river  and  harbor  act  approved  April  28, 1904. 

The  piers  must  soon  be  thoroughly  repaired  or  they  will  collapse 
and  be  carried  away  by  the  seas.  When  these  repairs  are  made  it 
will  be  advisable  to  use  concrete  in  place  of  wood  for  the  superstruc- 
tures. It  is  estimated  that  2,000  feet  of  the  piers  should  have  their 
superstructures  renewed  with  concrete  in  the  near  future.  This  will 
cost  $50  per  foot,  or  $100,000. 

It  is  estimated  that  there  will  be  required  for  the  ensuing  fiscal  year: 

For  ordinary  repairs  and  dredging $5, 000 

For  replacing  2,000  feet  of  wooden  superstructure  with  concrete 100, 000 

Total 105,000 

The  commerce  of  this  port  consists  chiefly  of  shipments  of  coal 
brought  by  rail  from  Pennsylvania  mines  and  destined  to  Canadian 
ports  on  L^ke  Ontario  and  the  St.  Lawrence  River. 

Money  statement. 

July  1,  1903,  balance  unexpended $21, 778. 10 

Amount  allotte<l  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  June  13, 1902 *  2, 000. 00 

23, 778. 10 
June  30, 1904,  amount  expended  daring  fiscal  year,  for  works  of  improve- 
ment        1,394.53 

July  1,  1904,  balance  unexpended 22, 383. 67 

July  1 ,  1904,  amount  covereil  by  uncompleted  contracts 20, 1 16. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1904 106, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4|  1897»  and  ol  section  7  oi  the  river  and  harbor  act  of  1899. 
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AugdfltSO,  1852 $10,000.00 

April  9,  1864 1,778.36 

April9,  1864 2,224.00 

April9,  1864 99.00 

June  2:^,  1866 33,840.41 

Man»h2,  1867 60,000.00 

April  10,  1869 1,600.00 

July  11,  1870 6,000.00 

March  3,  1871 16,000.00 

June  10,  1872 16,000.00 

March  3,  1873 16,000.00 

June23,  1874 16,000.00 

March3.  1875 10,000.00 

Augiwtl4,  1876 6,000.00 

June  18,  1878 10,000.00 

March  3,  1879 6,000.00 


June  14.  1880 1^20,000.00 

March  3.  1881 20.000.00 

Augugt2,  1882 25,000.00 

July5,  1884 10,000.00 

Augu«t5,  1886 12,500.00 

AujnwtlO,  1888 16,000.00 

September  19,  1890 13,000.00 

July  13,  1892 6,000.00 

August  18,  1894 8,000.00 

June3,  1896 8,000.00 

March3,  1899 6,600.00 

July,  1899  (repayment) 1. 00 

June  13,  1902 26,000.00 

June  13,  1902  (allotment) ...  2,  OOO.  (K) 


Total 365,442.77 


CONTRACT  IN   POKCK. 

COtitnu-t  fur  tjctfnding  the  roM  puT  at  Little  SoduB  Bfit/,  AVic  York,  dated  March  28, 190S. 

Name  of  i*<»ntractor:  Buffalo  I)re<lging  Company. 

KaU*K: 

Kxcavation  for  foundation^  for  all $1,000.00 

Foundation  stone,  per  cubic  yani 1.60 

Timlier  cribe,  per  hnear  foot 36. 00 

Stone  in  KUiteivtructure.  per  cubic  van! 1 .  50 

Henihxk  timber,  per  M  feet  B.  M  * 30.00 

Concrete  MookF,  per  cubic  yanl 11. 50 

Concrete  in  plac«,  per  cubic  van! 9. 00 

Manhole  covern,  each 6. 00 

Comer  poota  for  two 80. 00 

Mooring  in)¥tB,  each 10.00 

White-oalc  fender,  per  linear  foot .70 

Date  of  approval:  April  7.  1903. 
Date  of  conimencenient:  May  10.  1903. 
Date  of  (xmipletion:  l>eceml)er  1,  IfNKI. 
Time  limit  waived. 


t^>MMKIM*I.^I.  KTATIKriCM    FOR   LITTl.K  HODl*H   RAY,    NEW   YORK. 

ArriraU  and  defxtrtttreg  of  rtfueUfor  the  itenr  rudiug  Derrmfter  »il,  IHOS. 


ArrivaN  fnim— 


Viinvlii. 


Ht«»«tn 

Hftil  «n<l  tmrKf<( 

T«»t«I.. 


Ilnmc  |MirtJi. 

r«it»i 

No.       TiNui. 

No. 

H         ^422 

R2 

Hi          7.W2 

219 

iH'pftitureH  to— 
lloror  port**.       Fon*i|ni  |K>rtK. 


Tom.       No. 


13.675 


22 
16 


Tonn. 


1.683 
2,U54 


■W.M?        37  '        8,735 

I  I 


No.        TolM. 


91 

i:>i 


16.433 
42. 8M 


242 


69.292 


Total  arrivalfl  an<l  departures  (tonnage,  123,477) 550 

lncreai«e  <»f  ttmna^e.  1903  over  1902 tonn..  62.022 

Am<»unt  of  revenue  o>ilected  year  ending  December  31.  1903 $2. 481. 08 

Value  (»f  iiii|)orta  year  endin^December  31,  19(X) $13, 564. 50 

Value  of  ex|K)rtiJ  year  ending  December  31,  1903 $469,942.00 

(f reatent  draft  of  vi>MielM feet. .  14 

Enrolled  tonnage None. 
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Receipts  and  ahipments  by  lake. 

[Net  tons.] 


Refeli»t.M. 

Shipments, 

1901. 

1902. 

1908. 

1901. 

1902. 

ItOA. 

• 

Coal 

183,594 
12 

48,697 

118,735 

Poles  and  niilroad  ties 

517.0 

995.0 

.6 

8,564 
62 

806 
1,250 

Posts  and  wood 



Fteh  and  miflcellaneous. . . , .,.,.,...,... 

15 

Lambn  and  shinfflem , 

886 

Total 

1,512.6 

3,646 

1,942 

133.605 

48,897 

118,780 

Several  thousand  passengers  arrive  and  depart  by  water  annually. 


R  R6. 

IMPROVEMENT  OF  HARBOR  AT  OSWEGO,  NEW  YORK. 

REPORT  OF  OPERATIONS. 

Repairs  to  the  substructure  of  outer  breakwater. — ^This  work  con- 
sisted in  repairing  incipient  breaches  in  the  lake  walls  of  the  cribs.,  and 
was  carried  on  by  submarine  divers.  At  the  beginning  of  the  fiscal  vear 
work  was  in  progress  on  breaches  at  stations  3130  and  3140.  Tlhe.se 
repairs  were  completed  in  July,  1903.  The  stone  filling  was  removed 
from  the  crib  work  to  a  depth  of  14  to  15  feet  below  water,  four  corner 
posts  placed  in  the  crib  corners,  the  lake  walls  drawn  to  place,  and 
stone  ullioR  &nd  decking  replaced,  at  a  cost  for  labor  and  materials  of 
$521.57  The  repair  of  breaches  was  then  suspended  as  the  divers 
were  needed  on  work  at  Charlotte  Harbor,  New  lork. 

An  examination  of  the  substructure  was  made  by  divers  in  Ma}^ 
1904.  Incipient  breaches  were  found  in  the  lake  walls  of  eight  cribs, 
viz,  at  stations  1200, 1600,  2100, 2300, 2925, 4240,  4340,  and  4440,  where 
the  crib  walls  had  been  drawn  out  of  place  from  2  to  10  inches.  Cost 
of  examination,  $127.39. 

The  repair  of  breaches  was  begun  with  divers  on  May  26,  1904,  at 
stations  4440  and  4340.  At  the  close  of  the  fiscal  year  breaches  at 
stations  4440, 4340,  and  4240  had  been  repaired  by  placing  corner  posts 
in  the  cribs  and  drawing  in  the  crib  walls  in  the  usual  manner,  at  a  cost 
for  labor  and  materials  of  $859.64,  and  repairs  were  in  progress  on 
breaches  at  stations  2925,  2300,  and  2100. 

Bepairsto  sujm'structure  of  outer  hreaJcwater. — During  July,  1903, 
10  cuoic  yards  of  stene  were  placed  in  the  l)anquette,  stations  1  to  3, 
decayed  and  broken  deck  plank  replaced  between  stations  1  and  47, 
and  tlie  fence  of  the  reservation  at  the  shore  arm  repaired. 

During  August  repaii*s  were  made  to  the  parapet  and  banquette 
decks  from  the  gap  to  the  northeast  angle  of  the  oreakwater  and  9i 
cubic  yards  of  stone  filling  placed  in  the  banquette  between  stations 
28  and  32,  and  during  September  repairs  were  made  to  decks  from  the 
gap  to  the  northwest  angle  and  on  the  shore  arm.  The  repairs  to 
superstructure  were  completed  in  Septem!>er  for  the  season  of  1903, 
at  a  cost,  for  la!x)r  and  material,  including  repairs  to  derrick  scows, 
of  $1,948. 55. 
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Repair  work  was  resumed  in  May,  liKM.  A  counterfort  crib  20  feet 
square  at  station  1300,  inner  face  of  bi*cakwater,  was  so  badly  decayed 
tnat  its  removal  was  advisable.  The  counterfort  was  torn  out  by  the 
dredge  Fwntenac  to  the  depth  of  16  feet  below  low-water  level,  the 
old  tnnbers  disposed  of,  ana  the  filling  stone,  about  200  cubic  yards, 
dumped  on  the  breakwater  deck.  This  work  was  done  May  11  to  30. 
The  eo.Mt  of  dredging  out  the  counterfort  was  (330.33,  all  expended  by 
the  U.  S.  dredge  I^rcmtenac. 

The  stone  removed  from  the  counterfort  was  placed  in  the  super- 
structure where  most  needed,  and  122  parapet  deck  plank  renewed 
between  stations  700  and  15S0,  at  a  cost  of  $236.30  for  labor  and 
materials. 

During  June  the  U.  S.  scow  JVo.  4  was  calked  and  launched,  at  a 
cost  of  ^3.08,  and  23,535  feet  B.  M.  of  hemlock  timber  and  plank  for 
})reak water  repairs  received  and  transported  for  further  work;  cost, 
$441.28. 

Repairs  to  inner  ireahcater  and  Ught-hoxise  jner. — Repairs  on  the 
light-house  pier,  consisting  of  rebolting  wall  timbers  and  sheet  piling 
that  had  l>ecome  loose,  were  made  in  October  and  November,  11H)3,  at 
a  cost,  for  labor  and  materials,  of  $118.03. 

An  examination  of  the  inner  breakwater  was  made  April  1,  1904, 
and  repairs  to  the  deck  and  inner  fac^  walls  found  necessary.  During 
April,  1904,  4,136  feet  B.  M.  of  hemlock  deck  plank  were  placed,  com- 
pleting repairs  to  the  deck,  at  a  cost  of  $186.31.  Repairs  to  face 
walls  were  postponed,  owing  to  high  stage  of  water. 

Dredging. — At  the  beginning  of  the  fiscal  year  dredging  was  in 
progress  with  U.  S.  dredge  rnmtenae  on  deepening  tne  channel 
along  the  breakwater,  connecting  the  deep  pools  at  the  eastern  and 
western  ends  of  the  outer  harl>or  liasin.     This  dredging  was  com- 

Sleted  in  July,  1903,  making  this  channel  100  feet  wioe  and  15.7  feet 
oep  at  low  water.  The  amount  of  inaterial  dredged  from  this  chan- 
nel during  July  was  6,285  cubic  yards,  scow  measurement,  at  a  cost 
of  14  cents  per  cubic  van!. 

In  ( )ctol>er,  1903,  the  inner  harbor  basin  near  the  United  States  engi- 
neer storehouse  was  dredged  to  the  depth  of  15  feet  at  low  water,  350 
cubic  yards  of  sand,  etc.,  being  dredfi^:  and  in  November  a  small 
shoal  in  the  entrance  channel  alongside  the  light-house  pier  was 
removed  by  dredging  650  cubic  yards  of  sand. 

The  total  amount  of  dredgine  done  at  Oswego  Harbor  during  the 
fisc'jil  year  was  7,285  cubic  varus,  scow  measurement,  and  the  total 
exi)enditure  for  the  U.  S.  dredge  Frontenac^  charged  to  Oswego  for 
dredging  was  $1,675.68,  which  amount  includes  the  cost  of  labor,  sup- 
plies, towing,  repairs,  and  laying  up  of  dredge  in  November,  1903. 

<  \tre  Iff  jtfant  and  property. — The  floating  plant  and  other  property 
was  repaired  and  cared  for.  During  December,  1903,  and  January, 
February,  and  Mareh,  11^4.  the  floating  plant  laid  up  required  special 
watching  during  storms.  In  addition,  there  was  reaired,  at  times, 
t'xtni  lat>or  to  care  for  propert}*  in  the  storehouses,  ana  in  May  an  old 
canal  boat,  sunk  at  the  Lnited  States  dock  at  Fort  Ontario,  was 
removed.    The  cost  of  these  items  was  $403.29. 

Water-level  obsen^ations  were  continued  to  February  10,  1904, 
when  thev  were  discontinued  and  the  charge  of  water-level  oi>serva- 
tions  on  Lake  Ontario  transferred  to  the  United  States  Lake  Sur\'ev 


8S44       RBPOBT   OF   THE   CHIEF   OF   ENaiNEEBS,  V.   S.   ABXt. 

in  conformity  with  instructions  bv  Department  letter  of  .lannurr  1: 
19U4. 

D^nitiim  of  the  project  fur  improvement. — For  many  yearx  past  ti 
improvemniit  of  the  inner  harbor  in  the  mouth  of  the  Oswego  Kivt 
has  been  Ciirried  on  by  act»  of  Coni^rc^s  for  the  expenditure  of  aviii 
abic  Imlani-es  of  appropriations  without  any  definite  approved  projet* 
The  advisability  and  necessity  for  the  adoption  of  a  definite  proj<>< 
for  this  part  of  the  improvement  became  apparent  and  is  fully  « 
forth  in  Uic  following  correspondence: 

Unitbd  STATsa  Enoinber  Opficb, 

Buffalo,  N.  Y.,  March  S8,  1904. 

Ggnbral:  (IJ  I  have  the  honor  to  submit  the  followii^  matter  relating  to  tl 

project  for  the  improvement  of  Oswfco  Harbor,  Sew  York,  for  the  consideration 

the  Departinmit,  and  would  respectfully  request  a  dei'ision  of  the  quratiou  involve' 

(2)  The  project  for  tlio  improvement  of  Osw^o  tlarI>or,  New  York,  is  at  tl 
present  time  indefinite «o  Iw  as  "continuing  the  improvement"  m  concomed;  ai 
this  ie  especially  true  of  the  improvement  of  the  inner  harbor  lying  in  tbe  mouth 
tlie  Oswego  River. 

(3)  There  has  recently  l>cen  received  at  this  offlre  a  letter  from  the  Oswego  Boa; 
of  Trade  asking  that  further  improvement  of  the  inner  harlior  be  undertuken  bv  tl 
removal  of  I>ed  roirk,  »a  as  to  extend  the  area  navigable  by  vet^cls  of  14  to  l6  f« 
draft  at  mean  water  level  farther  npstream. 

(4)  Consideration  of  this  inqnicy  has  broDgbt  out  the  fact  thai  the  projei't  f 
improvement  of  Oswego  [Jarbor  is  very  obscure  in  the  matter  of  CKcaviitinn  in(>)wei 
Biverasshown  by  the  Uietory"  of  BHch  excavation  and  improvement  ajipendeil  heret 

(5)  Thchietoryof  the  iinprovemi'iit of  the  inner  harlxirin  the  mouthof  the  Oswii 
River  shows  that  up  to  189!Mhe  work  was  done  under  special  authorization,  not  nnd 
nn  approved  pnijcct  for  improvement,  hut  under  special  plans  worked  out  fnim  lin 
to  time  as  the  available  lialani^of  funds  would  atimit.  Since  18!tB  the  pre<'wU- 
established  by  former  improvements  in  the  river,  and  tbe  wording  of  the  uctH  of  IK 
and  19Q2,  "continuini;  improvement,"  have  been  taken  assulfldent authority  toco 
tinue  the  improvement  in  the  river;  and  tbe  removal  of  a  part  of  the  upper  ulan 
and  deepening  of  the  waters  adjacent  thereto,  has  been  doni.'  acc-onlingly. 

(6)  Tne  local  commcrdal  interests  now  seek  further  iMiproveiiient'bv  deei>cnh 
the  harbor  farther  njistreatn,  but  it  would  appear  necessary  and  advisable  to  have 
definite  project  for  mhcIi  work  Iwfore  it  is  undertaken. 

(7)  There  is  submitted  herewith  a  tracing"  showing  the  condition  of  tho  inn 
harbor  in  tbe  mouth  of  the  Oswe)^  River,  and  also  a  plan  for  further  ilecpening.  I 
roekexcavation,fartlienipstrpam,indicatedonthetracmghy  thcart-aA,  V,  H,C,  11. 1 
This  would  limit  ami  define  the  de«ii-water  area  ( 15  feet  at  Kero  of  Oswego  gauge ) 
1)0  ini]>roviii  "fartherupstream"  as  ending  on  the  south  line  of  Svneca  ftreel, 
shown  on  tlie  tracing.  This  wuuld  give  an  adeqniite  dee|>-watcr  area  adjiwenl  to  ll 
elevators  and  coal  trestles  and  wharves  fur  general  men'handJse,  remedv  the  p^e^^' 
iliHiculties  met  witli  by  deep-draft  vessels  in  maneuvering  in  this  vicinfty,  anil  ful 
meet  the  demands  of  present  i-ommeive  and  of  prospective  commerre  until  the  eo 
stniction  of  the  1,000-ton  bar^  canal  by  the  Btate  of  New  York  (one  of  tbe  termi 
of  which  is  to  beat  Oswego)  iscompletwland  new  conditions  enter  into  thequestio 
This  will  not  lie  prol>ably  for  ten  years  to  come. 

(8)  Th«  plan  or  project  indicate  was  arrived  at  after  consultation  with  the  iu» 

Sition  interests.  Navigation  farther  ii|»4ream  than  Ibe  souUi  line  of  Seneca  Mre 
fairly  providml  fur  under  existing  coiiditioiis. 

(fl)  'On  tbe  eMst  side  of  the  river  the  Stale  of  Xew  York  has  <'xcavate<l  a  chunn 
100  feet  wide  and  10  fe<'t  dee|>  at  zero  .if  Oswego  gau^'.  This  channel  is  used  in  <i> 
nection  with  tlie  New  York  Slate  canal  system  and  is  sufficient  for  canal  boats  ai 
simitar  vewele  using  the  wharves  on  the  «iKt  side  of  the  river  [ind  entering  or  leavii 
the  0bw(^^  Canal  through  the  liKk  at  Ihe  south  end  of  this  channel. 

(10)  On  the  west  side  of  the  river  the  channel  is  the  niitur.d,  unimprovetl  riv 
channel.  It  is  nscd  by  passenger  steamers,  tugs,  and  sail  vessels  of  not  to  exoeed 
feel  draft.  Someof  tbem,  on  account  of  the  limited  depth  nf  water  during  low-wat 
[leriods,  strike  Ihe  rock  Inttom,  but  on  the  whole  this  ntitnral  channel  niav  be  CO 
aidernl   as   iideipiale   for   present  neeils;   and   iniprovement   thereof  ooulil   not   I 

"Umilted  from  Ihis  reisirt. 
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advisedly  undertaken  until  the  effect  of  the  new  1,000-ton  baiige  canal  upon  the  com- 
merce of  Oswego  is  known. 

(11)  The  cost  of  extending  the  area  of  the  inner  harbor  15  feet  deep,  at  zero  of 
Oswego  gauge,  to  the  south  fine  of  Seneca  street,  is  estimated  as  follows: 

Rock  excavation,  9,500  cubic  yards,  place  measurement,  at  $3  per  cubic  yard.  $28, 500 
Contingencies  and  engineering  expenses .* 2,  K50 

Total 31,350 

(12)  The  most  uraent  work  called  for  is  the  removal  of  the  rock  from  the  triHn- 
gular  area  A,  X,  Y,  to  the  depth  of  15  feet  at  zero  of  the  Oswego  gauge.  Phis 
would  carry  the  excavation  across  the  river  on  the  north  line  of  Seneca  street,  and 
would  add  about  12,400  square  feet  of  deep  water  where  it  would  be  very  useful,  and 
do  awav  with  a  serious  menace  to  vessels. 

(13)  ''The  estimate  for  the* removal  of  rock  within  this  area  A,  X,  Y,  to  the  depth 
of  15  feet  at  zero  of  the  Oswego  gauge  is: 

Rock  excavation,  2,400  cubic  yards,  place  measurement,  at  $3  per  cubic  yard.  |7, 200 
Contingencies  and  engineering  expenses,  10  per  cent /. 720 

Total 7,920 

(14)  If  it  is  deemed  a^lvisable  an<l  pnurticable  to  approve  the  project  for  further 
improving  the  inner  harbor  in  the  mouth  of  Oswego  Kiver  as  herein  recomniendtMl, 
the  matter  of  doing  the  urgent  work  within  the  limited  area  A,  X,  Y,  could  l)e  con- 
sidered and  probably  it  could  be  advantageously  done  during  the  present  season 
with  funds  now  avaiuible. 

Very  respectfully,  your  obwlient  servant, 

P.  8.  Bond, 
Firtl  Lieut,  f  Corps  of  Enffinerm. 
Brig.  Gen.  A.  Mackenzie, 

Chiff  of  EmjinrerSf  U.  S,  A.j  Washingtonf  D,  C. 

(Through  Division  Engineer,  Eastern  Division.) 

[Finit  indonement.] 

U.  S.  Knginbkr  OmcB,  Eastern  Division, 

New  Yinrk  OVy,  April ;?,  1904. 

Respectfully  forwarded  to  the  Chief  of  Kiigineers,  Unite<l  8tatt»s  Army. 

Earl  I.  Brown, 
First  Lieut,  t  Chr/ui  of  Engineers. 

(In  absentee  of  Colonel  Stickney,  Division  Engineer.) 
[SecoiMl  IndotvemenL] 

War  Department, 
OmcE  or  THE  Chief  op  Engineers, 

Washiitgtou,  April  IS,  1904. 

Respectfully  n»ferred  to  Col.  Amos  Stickney,  Corps  of  Engineers,  division  engineer, 
eastern  division,  for  remark  and  recommendation. 
To  be  returned. 

A.  McKenzie, 
Hritf,  (inUf  Chief  of  EngineerSy  l\  S.  Army. 

(Third  Indorsement.] 

U.  8.  £N<iiNEER  Office,  Eastern  Division, 

New  York  City,  April  16,  1904. 

1.  Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

2.  The  project  for  expenditure  of  $51,000  appropriated  by  act  of  June  13,  1902, 
sabmitUnl  in  letter  of  Maj.  T.  W.  Symons  of  June  liO,  MK)2,  and  approved  by  Chief  oif 
Engineers  in  letter  of  July  10,  1902,  contemplate<l  repair  work  ot  outer  breakwater, 
drcMging  channels  which  nad  shoaled,  and  maintenance  of  inner  breakwater. 

3.  The  work  a<*tually  performed  during  fiscal  year  ending  June  30,  1903  ^see 
Annual  Report  of  the  Chief  of  Engineers  for  1903)  and  since  June  90,  1903  (kh^ 
monthly  reports  of  operations)  has  include<l  work  as  laid  out  in  project. 

4.  The  estimate  suDinitted  in  Biajor  Symons's  annual  report  of  1901,  upon  which 
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the  appropriation  of  1902  may  be  supposed  to  have  been  based,  contained  an  item 
of  $25,000  for  continuing  rock  excavation  in  river. 

5.  Under  previoos  appropriations  considerable  rock  excavation  in  the  lower  part 
of  the  river  had  been  accomplished,  and  the  letter  of  Hon.  W.  B.  Hooker,  former 
chairman  of  the  River  and  Harbor  Committee,  dated  January  18,  1897,  addressed  to 
the  Chief  of  Engineers  (see  history  of  excavation,  etc.,  m  inclosore  herewith) 
appears  to  indicate  the  intention  of  Congress  to  consider  the  lower  part  of  the  river 
as  a  part  of  the  harbor,  the  upstream  limit  of  which  was  not  fixed. 

6.  In  my  opinion  it  would  be  justifiable  to  assume  a  reasonable  line  for  the 
upstream  lunit  of  the  harbor,  say  a  fine  crossing  the  dike  extending  below  the  bridge, 
at  which  point  the  narrower  channel  of  the  river  would  begin;  the  extension  of  the 
excavation  up  to  the  dike  being  made  only  when  the  commercial  interests  required 
it,  and  funds  were  available. 

7.  The  excavation  already  extends  on  the  east  side  above  the  north  line  of  Seneca 
street,  and  the  excavation  of  the  area  marked  ''A,  X,  Y,''  on  the  tracing  herewith, 
would  be  advanttu^eous. 

8.  The  latest  information  in  this  office,  contained  in  monthly  report  of  operations 
for  December,  1903,  showed  a  balance  on  hand  for  this  harbor  of  $31,266.11.  Small 
expenditures  have  probably  been  made  since.  The  estimated  cost  of  excavatins  the 
area  A,  X,  Y  is  $7,920.  This  would  leave  probably  not  less  than  $20,000,  wnich 
amount  could  be  reserved  for  a  possible  eniei^ncy  in  dama^  to  the  breakwater. 

9.  In  view  of  the  above,  I  would  recommend  the  excavation  of  the  area  A,  X,  Y, 
if,  in  tibe  opinion  of  the  district  officer,  there  is  no  more  urgent  work  for  which  the 
money  should  be  expended. 

Amos  Sticknbt, 
Colondf  Corps  of  Engineers, 

Division  Engineer. 

[Fourth  indorsement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  April  SO,  1904, 

1.  Respectfully  returned  to  Lieutenant  Bond,  approved,  for  the  excavation,  with 
available  funds,  of  the  area  A,  X,  Y,  as  recommended  by  the  division  engineer. 

2.  Lieutenant  Bond  is  requested  to  present  in  his  next  annual  re[K)rt  the  facts  and 
his  recommendation  in  regiurd  to  the  upstream  limit  of  the  improvement  in  the  river, 
with  the  view  to  further  action  by  Congress. 

To  be  returned. 

By  command  of  Brig.  Gen.  Mackenzie: 

H.  F.  HoDCiBs, 
Major  y  Corps  of  Engineers, 

It  will  be  noted  that  in  paragraph  6  of  the  third  indorsement  the 
division  engineer  states: 

In  mv  opinion  it  would  be  justifiable  to  assume  a  reasonable  line  for  the  upstream 
limit  of  the  harbor,  say  a  line  crossing  the  dike  extending  below  the  bridge,  at  whicli 
jK)int  the  narrower  channel  of  the  river  would  begin;  the  extension  of  the  excava- 
tion up  to  the  dike  being  made  only  when  the  commercial  interests  required  it,  and 
funds  were  available. 

This  opinion  is  at  variance  with  the  recommendation  given  and 
explainea  in  the  letter  (i»rs.  7-11)  and  has  led  to  a  further  considera- 
tion of  the  extent  of  navigable  watere  needed  for  existing  navigation 
interests. 

As  stated  in  the  letter,  it  is  proposed  to  limit  the  projected  excava- 
tion for  the  whole  width  of  the  river  to  the  south  line  of  Seneca  street 

In  partial  conformity  with  the  views  of  the  division  engineer,  it  is 
now  also  deemed  advisable  to  provide  for  the  navigation  interests 
along  the  west  bank  above  Seneca  street  bv  excavating  a  channel  400 
feet  long  and  100  feet  wide  to  the  depth  of  the  project,  viz,  15  feet  at 
low  water  to  the  north  line  of  Cayuga  street,  or  to  the  end  of  the  dike 
on  the  west  side  of  the  river. 

The  reconmiendation  of  the  division  engineer  that  the  excavation  be 
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carried  to  this  limit  (the  north  line  of  Cayuga  street)  for  the  whole 
width  of  the  river,  is  not  concurred  in,  for  the  reason  that  the  current 
in  the  center  of  the  river  is  too  swift  for  navigation,  and  because  the 
interests  of  naviration,  existing  and  prospective,  do  not  appear  to 
justify  the  cost  of  such  extensive  rock  excavation. 

The  estimated  cost  of  deepening  the  river  for  its  whole  width  to  the 
south  line  of  Seneca  street  is,  as  stated  in  the  letter,  $31^350. 

The  estimated  cost  of  excavating  a  channel  400  feet  long  and  100 
feet  wide  along  the  west  bank  to  the  north  line  of  Cayuga  street  is  as 
follows: 

Rock  excavation,  8,500  cubic  yards,  place  ineasare,  at  |3  per  cubic  yard 125, 500 

Contingencies  and  engineering  expensee,  10  per  cent 2, 550 

Total 28,050 

The  total  estimated  cost  is  therefore  $59,400. 

It  is  recommended  that  the  project  for  the  improvement  of  Oswego 
Harbor  be  defined  by  Congress  so  that  the  improvement  of  the  harbor 
in  the  mouth  of  Oswego  River  shall  require  the  deej>ening  of  the 
Oswego  River  for  its  full  width  between  established  narl>or  lines  to 
15  feet  at  low  water  up  to  the  south  line  of  Seneca  street,  and  for  a 
length  of  400  feet  and  a  width  of  100  feet,  along  the  west  bank,  to  15 
feet  at  low  water,  thence  to  the  north  line  of  Cayuga  street,  at  an 
estimated  cost  of  $59,400. 

FROPOSKl>  OrKRATIONS  AND   REMARKS. 

It  is  estimated  that  there  will  l>e  re(|uired  for  the  ensuing  tisctil  3'eur: 

For  continuing  improvement  by  rock  excavation  in  river $25, 000 

For  maintenance  and  c*ontingencie8,  excluaive  of  outer  breakwater 10, 000 

Total 86,000 

No  estimate  is  made  for  repairs  to  outer  breakwater,  as  the  charac- 
ter and  extent  of  future  work  on  this  structure  is  understood  to  rest 
upon  the  action  of  Congress  upon  the  report  on  a  preliminary  exami- 
nation and  survey  submitted  to  Congress  Decembers,  1903,  and  printed 
in  House  Document  No.  55,  Fifty -eighth  Congress,  second  session. 

Honey  statement. 

Jaly  1,  1903,  balance  unexpended $40,131.12 

Received  from  sales 68.00     * 


40, 199. 12 
Jane  30,  1904,  amoont  expended  daring  fiscal  year,  for  maintenance  of 
improvement 11,806.80 

Jaly  1,  1904,  balance  anexpended 28,392.32 


'Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  SO, 
1906,  in  addition  to  the  balance  unexpended  Jaly  1, 1904: 

For  works  of  improvement 125, 000. 00 

For  maintenance  of  improvement 10,000.00 

36,000.00 

Sobmitted  in  compliance  with  re<fuirement0  of  sundry  civil  act  of  Jane 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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APPBOPRIATIONS. 


March20,  1826 $200.00 

March  2,  1827 33,348.64 

May  19,  1828 9,583.39 

March3,  1829 7,472.00 

March2,  1831 2,812.92 

March  2,  1831 18,600.00 

March2,  1831 519.00 

March2,  1831 84.92 

February  24,  1832 19,000.00 

March2,  1833 8,400.00 

June  28,  1834 30,000.00 

July  2,  1836 20,000.00 

March3,  1837 15,000.00 

July  7,  1838 46,067.00 

June  11,  1844 20,000.00 

August  20,  1852 40,000.00 

August,  1860  (allotment  trans- 
ferred from  light-house)  ...  30,000.00 

June  28,  1864  (allotment) 25, 000. 00 

June23,1866 45,000.00 

March2,  1867 60,000.00 

July  26,  1868  (allotment) 20. 000. 00 

April  10,  1869 22,275.00 

April  10,  1869 6,000,00 

July  11,  1870 50,000.00 


March  3,  1871 $100,000.00 

June  10,  1872 100,000.00 

March  3,  1873 100,000.00 

June3,  1874 75,000.00 

March  3,  1875 90,000.00 

August  14,  1876 90,000.00 

June  18,  1878 90,000.00 

March  3,  1879 90,000.00 

June  14,  1880 90,000.00 

March  3,  1881 50,000.00 

Augu8t2,  1882 80,000.00 

July  5,  1884 80,000.00 

Auguste,  1886 71,250.00 

August  10,  1888 :.  100,000.00 

September  19,  1890 30,000.00 

July  13,  1892 40,000.00 

August  18,  1894 37,000.00 

June3,  1896 60,000.00 

March  3,  1899 60,000.00 

March  22, 1901  (allotment)  10, 000. 00 

June  13,  1902 51,000.00 

1904  (sales) 68.00 

Total 2,023,680.87 


CX)MMERCIAL  STATISTICS   FOR  OSWEGO,    N.  Y. 

ArritKiland  departure  of  vessels  for  the  year  ending  December  SI,  190S. 


Arrivals  from— 

Departures  to— 

Vemels. 

Home  ports.    '  Forejgn  ports. 

Home  ports.    1  Fori'iffn  ports. 

No. 

Tons. 

No. 

Tons. 

No. 

121 
107 

Tons. 

No. 

Tons. 

Steam 

91 
178 

80,242 
60,901 

480 
471 

186,881^ 
126,655 

68.063 
24,706 

394 
551 

945 

105.980 
150,061 

Sail  and  IMHWWI       t  ,  ,  t  ,  .  .  r  t  r  .  r 

Total 

264 

81,143 

901  1    2ft.rS90 

228 

82,769 

256,061 

Total  arrivals  and  departures  (tonnage,  683,363) 2,338 

Increase  of  tonnage,  1903  over  1902 tons..  383,061 

Amount  of  revenue  collected,  year  ending  December  31,  1903 $62, 956. 59 

Value  of  imports,  year  ending  December  31,  1903 $493, 603. 60 

Value  of  ex[K)rts,  year  ending  December  31,  1903 $2, 153, 134. 00 

Greatest  draft  of  vessels feet . .  14 

Enrolled  tonnage,  port  of  Oswego gross  tons . .  26, 751 


Receipts  by  lake. 
fNet  tons.] 


Articles. 


1899. 


Lumber 

Poles  and  railroad  ties 
Posts,  pulp  wood,  etc.. 

Shingles 

Laths 


Grain 

Clay  and  sand. 
lUscellaneoos . 


r)6.954 
19,534 
8,f»8 
5,155 
1,781 
16,215 
1,501 
7,076 


Total '  126,854 


93,632 


1900. 

69, 216 

3,667 

919 

3,361 

917 

11,231 

797 

3.524 


1901. 


1902. 


?2,744 

563 

2,328 

2,82(> 

2,006 

10,690 


I 


I 


60.790 
6,861 

26,689 
8,766 
4,237 
9,832 


107 


897 


91,264       118,022 


1908. 


49,662 

832 

87.t¥)l 

3.  .=>10 

1.189 

10,895 

238 

824 


108,654 
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8hipmenl$  by  lake. 


8349 


(Net  toni.] 


ArtlclM. 

1899. 

1900. 

1901. 

1902. 

1903. 

Co«l 

477, 1'iO 

473,713 
75 

213,806 
2.081 

629,  K70 

Merrhandiiie 

210 

•  ••«••••••  ^ -  -  

ToUU 

477,120 

425,  Ml 

473,788 

215,987 

630.080 

About  10,000  p< Mongers  arrive  and  depart  by  water  annually. 
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IMPROVEMENT  OK  H.\KIM)K  AT  CAPE  VINCENT.  NEW  YORK. 


REPORT  OF  OPERATIONS. 

Under  the  contract  in  force  the  Buffalo  Dredging  Company,  on 
Juno  9,  11M)3,  l)cgan  excavating  the  trench  for  the  foundation  of  the 
breakwater  extension  300  feet  long  and  completed  it  on  June  11, 1903. 

The  placing  of  foundation  stone  in  the  trench  began  June  15,  and 
was  in  progi-ess  at  the  beginning  of  the  fiscal  year.  No  other  work 
had  been  done. 

The  placing  of  foundation  stone  was  continued  during  Jul}'  and  to 
August  20,  wnen  the  foundation  was  completed,  except  hnal  leveling 
for  cribs,  8,898  cubic  yards  of  stone  having  been  plac^. 

Timber  was  received  in  August  and  the  construction  of  cribs  for  the 
sulmtructure  of  the  timber-crib-concrete  structure  to  be  built  was 
begun  August  24,  and  continued  until  the  three  cribs,  each  100  feet 
long,  27  feet  wide,  and  20  feet  high,  were  completed  in  November. 

Tno  first  crib  ot  the  extension  was  sunk  in  place  October  8,  1903, 
but,  owing  to  luid  weather  and  delays  in  obtaining  stone  for  leveling 
foundations  and  filling  cribs,  no  more  cribs  were  sunk  in  place  in  1908. 

The  placing  of  foundation  stone  was  completed  in  November,  1903, 
the  total  amount  of  stone  placed  being  4,892.11  cubic  yards. 

During  November  and  December,  to  the  close  of  operations  on 
Deceml>er  16,  the  contractors  were  engaged  in  repairing  crib  No.  1. 
sunk  in  place,  and  damaged  twice  bv  vessels  striking  it.  Dama^ea 
timl)ers  at  the  easterlv  end  of  the  crib  were  all  replaced  by  new  tim- 
l)ers  and  the  damage  there  fully  repaired,  excepting  placing  a  few  bolts. 
The  damage  near  the  westerly  end  of  the  crib,  consisting  of  a  broken 
top  timber  and  broken  fender  piece,  could  not  be  repaired  owing  to 
severe  winter  w*eather. 

Operations  were  resumed  May  10, 1904,  and  the  repair  of  damage 
on  crib  No.  1  completed  May  14. 

Tlio  second  crib  was  sunk  in  place  June  9  and  the  third  and  last  crib 
on  Juno  29.  The  filling  of  the  second  and  third  cribs  with  stone  was 
nearly  completed  at  the  close  of  the  fiscal  year,  and  preparations  for 
making  concrete  blocks  for  the  superstaiicture  were  in  progress. 
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PROPOSED  OPERATIONS  AND  REMARKS. 

This  breakwater  is  designed  not  to  protect  an  anchorage  but  for 
vessels  to  moor  to  and  to  protect  vessels  moored  at  the  wharves  at 
Cape  Vincent,  and  letters  from  masters  of  vessels  plying  between  I^ake 
Ontario  and  the  St.  Lawrence  River  and  from  vessel  owners  testifv  to 
the  value  of  that  part  of  the  breakwater  now  completed.  From  these 
letters,  printed  on  page  3371  of  report  for  1901,  and  from  observation, 
it  woula  seem  that  the  value  of  this  breakwater  to  the  shipping  plying 
between  Lake  Ontario  and  the  St.  Lawrence  River  is  established.  The 
410  feet  built  in  1900,  while  of  much  usefulness,  is  inadequate,  and  the 
speedy  appropriation  of  funds  to  complete  the  constiiiction  of  the 
breakwater  to  the  full  length  authorized  by  the  project  is  much  to  be 
desired. 

The  estimate  for  building  this  breakwater  is  $200,000.  Of  this 
amount  $98,000  has  been  appropriated.  It  is  recommended  that  the 
balance,  $102,000,  be  appropriated  by  the  next  river  and  harbor  act, 
so  that  the  entire  breakwater  and  the  project  may  be  completed. 

Experience  with  the  breakwater  rendered  advisable  certain  modifica- 
tions of  the  structure.  It  is  found  that  vessels  moor  to  both  sides  of 
it,  the  preferred  side  depending  upon  the  direction  of  the  wind.  This 
indicated  the  desirability  of  a  symmetrical  structure  adapted  to  moor- 
ing on  both  sides,  and  such  a  structure  was  designed  and  300  feet  of 
extension  is  now  being  constructed  in  a  permanent  concrete  form, 
under  the  contract  in  force.    This  extension  will  be  completed  in  1904. 

It  is  believed  that  no  further  extension  of  the  shore  return  is  needed. 

Money  statement. 

July  1,  1903,  balance  unexpended $48,377.85 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      11,588.02 


July  1, 1904,  balance  unexpended 36,789.83 


July  1, 1904,  amount  covered  by  uncompleted  contracts 34, 299. 51 


Amount  (estimated)  required  for  completion  of  existing  project 102, 000. 00 

Amount  that  can  .be  profitably  expended  ki  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unexpended 

July  1,1904 102,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,1897. 


APPROPRIATIONS. 


June  3,  1896 $25,000 

March  3,  1899 25,000 

June  13,  1902 ^,000 

Tbtal 98,000 
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ccmriucre  in  fobck. 
Oontrad/or  extending  breakwater  at  Cape  Vincent^  N.  Y,,  dated  March  tS,  190S, 

Name  of  contractor:  Buffalo  Dredging  Company. 

Kates: 

Excavation  for  foundation,  per  cubic  yard |0. 76 

Foundation  stone,  per  cubic  yard 1.60 

Timber  cribe,  per  linear  foot 70.60 

Htone in superBtructure,  percubicyard 1.40 

Concrete  bfocka,  per  cubic  yard 11.50 

Concrete  in  place,  percubicyard 9.00 

Manhole  covers,  each .^..  6.00 

Mooring  poets,  each 10.00 

White-oak  fender,  per  linear  foot ^ 1.00 

Date  of  approval:  April  7,  1903. 
Date  of  commencement:  May  10,  1903. 
Date  of  completion:  December  1, 1908. 
Time  limit  waived. 


OOmCBBCIAL  STATIRICB  OP  CAPK  VIXfCBTT  BABBOB,  NSW  YORK. 

ArrivalM  and  departure  of  ve$8el$/or  the  year  ending  December  SI,  190S. 


Arrivalt  from— 

Departum  to- 

V«Kls. 

HomeporU. 

Fbreifn  ports. 

Home  ports. 

Foreisn  ports. 

No. 
61 

Tons. 

Na 

288 
122 

Tons. 

No. 
72 

Tods. 

Na 

Tens. 

Bimun 

9.7J6 

87,682 
6,881 

14,088 

288 

129 

88,427 

flail  find  iMmiM  ....... 

6,977 

' 

Total 

61  1        9.726 

860 

48,918 

72 

14,028 

862 

89,401 

Total  arri^'alsand  departures  (tonnage,  107,071) 866 

Im-rt^m)  of  tonnage,  1903  over  1902 tons..  (11,209 

Amount  of  revenue  collected,  year  ending  December  31,  1903 948,976. 27 

Value  of  imports,  year  ending  December  31,  1903 9244,476.68 

Value  of  exports,  year  ending  December  31,  1903 $158,256.00 

Greatest  ilraft  of  vessels  (at  breakwater,  16  feet) feet. .  9 

Enrolled  tonnage,  port  of  Ca|te  Vincent,  N.  Y gross  tons..  5,602 

ReceipU  by  lake  and  river. 

[Net  tons.] 


Articles. 

1889. 

1800L 

1901. 

1902. 

1908. 

Lumber .• 

IM^  ttea,  poflts,  and  pulp  wood 

1,109 
891 
218 

2,619 

2,666 

627 

2,898 

""789' 
60 
488 

716 
196 
948 

166 
880 

63:> 
12,138 

Shlnsles i 

275 

Lstb 

25 

Pish 

206 

882 
8,468 

"i.'ow* 

6W 

Stone 

Coal 

482 
628 

880 
284 

IfitcollaDeous 

1,681 

l.KM 

T6tal 

i.«8 

10,721 

4,209 

4.175 

warn 

Shipments  by  Iske  and  rlrer  are:  Jewelry,  hardware,  fun,  chemicals,  and  other  hlfh-fradc  manu* 
faetnrcd  articlea,  to  the  ralue  of  about  8125,000.    No  record  of  welf  ht. 
▲bout  18,000  pimengen  arrlTe  aod  depart  by  water  annually. 
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RR8. 

IMPROVEMENT  OF  SHOALS  IN  THE  ST.  LAWRENCE  RIVER  BETWEEN 
OGDENSBURG,  NEW  YORK,  AND  THE  FOOT  OF  LAKE  ONTARIO. 

REPORT  OF  OPERATIONS. 

No  operations  were  carried  on  during  the  past  fiscal  year  owing  to 
lack  of  funds. 

PROPOSED  OPERATIONS  AND  REMARKS. 

All  the  shoals  in  American  waters  embraced  in  the  project  have 
been  removed  to  the  prescribed  depth  of  18  feet  below  the  zero  of  the 
Oswego  gauge  (low  water). 

Shoals  A,  B,  and  C,  also  embraced  in  the  project,  are  in  Canadian 
waters.  Application  for  permission  to  remove  these  shoals  was  made 
through  the  Department  of  State  to  the  Canadian  government,  and  on 
December  22,  1899,  the  necessary  permission  was  granted. 

No  appropriation  was  made  in  the  last  river  and  harbor  act  for  this 
work.  If  this  project  is  to  be  completed  there  will  be  required 
$40,000,  and  I  recommend  that  this  amount  be  appropriated  by  the 
next  river  and  harbor  act. 

Money  atdtement. 

July  1, 1903,  balance  unexpended 9142.55 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 142.55 

Amount  (estimated )  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  {profitably  expended  in  fiscal  year  ending  June  ^, 
1906L  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1904  40,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897. 


APPROPRIATIONS. 

September  19,  1890 $5,000 

July  13,  1892 10,000 

August  18,  1894 8,000 

June  3,  1896 25,000 

March  3, 1899 20,000 

Total 68,000 


CX>MMBRCIAL  STATIOTICB. 


The  commerce  involved  and  interested  in  this  improvement  includes  that  of  all 
the  ports  of  the  St  Lawrence  River  from  Lake  Ontario  to  the  sea. 
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R  R  9. 

IMPROVEMENT  OF  HARBOR  AT  OGDENSBURG,  NEW  YORK. 

REPORT  OF  OPERATIONS. 

At  the  beginning  of  the  fiscal  year  dredging  was  in  progress  in  the 
channel  in  tne  mouth  of  the  Oswegatchie  Kiver,  under  the  contrac»t  in 
force.  This  channel  waH  completed  on  July  13, 15)03,  and  the  contnict 
closed.  The  amount  of  material  dredged  during  the  partial  month 
was  2,971  cubic  yards,  scow  measure,  of  hardpan,  and  3,241  cubic 
yards,  scow  measure,  of  sand,  mud,  clay,  ett*.  The  cliannel  in  the 
mouth  of  the  Oswegatchie  River  is  now  15  feet  deep  at  zero  of  Oswego 
gauge  for  the  full  width  l)etween  docks  (200  feet,  narrowing  to  1(K) 
feet  at  the  liridjje)  from  a  line  30  feet  below  the  highway  bridge  to  tlie 
St.  Lawrence  Kiver  channel. 

On  the  comoletion  of  the  contract  all  of  the  channels  of  the  harbor 
had  lH»en  di*eaged  to  the  depths  required  })y  the  project,  the  total 
amounts  excavated  from  the  harbor  channels  being  21,960  cubic  yards 
of  hardpan  and  51,01*)  cubic  3'ards  of  soft  material. 

PROI>OSEl)  OPKRATION8   AND  REMARKS. 

This  harbor  tills  up  with  sand  and  silt  and  requires  frequent  dredg- 
ing to  maintain  the  depth  of  the  pn)ject. 

•  It  is  estimated  that  there  will  be  required  to  June  30,  liH)6,  for 
dretlc^ing  and  office  and  engineering  expenses,  t20,(K)0,  and  1  recom- 
mena  that  this  amount  be  appropriated. 

Mon4*y  Htatement, 

July  1,  liMKi,  Imlance  imcxpc»inleil $5,570.38 

Jane  ^,  19(>4,  amount  4'xiH*n(lc'<l  <lunn^  lineal  year,  for  inaintenanti*  of 
improvement * r>,  29(1. 07 

July  1,  1904,  Imlaniv  unexpi^ndeil 274. 31 

i Amount  that  can  lie  profUahly  i»xponde<l  in  fiscal  year  ending?  June  ^U), 
1908,  for  mainteiiaiu-eof  improvement,  in  addition  to  the  balance  unvx- 
i»endtHl  July  1,  19(M 2t>,000.00 
Submitte<l  in'compliani*e  with  requirements  of  sundry  civil  act  of  June 
4,  lt$97,  and  of  Miction  7  of  the  river  and  harbor  act  of  1899. 


APPKOrKIATIONN   AND   ALLOTMENTS. 


August  30,1852 f3,0(K).00 

March  2.  lh«7 40,000.00 

Julv  17,  1870 16,000.00 

March  3,  1871 25,000.00 

June  10.  1872 10,000.00 

Manh3.  1873 6,000.00 

June  2:*.  1 874 6, 000.  (K) 

Manh  3,  1875 5,000.00 

DetvmlHT  11,  1877  (fmui  ajn 

propriation    for    '*Kei)airH 

on    harlx^rs   on    nortnem 

lakes") 5.56 

SeptemlHT     10,    1879    (fntm 

appropriation  for  '*Kxam- 

inationp,  Furveyn,  and  i*on- 

tinsencies    of  'rivers    and 

harbow") .•WX).oo 


July  26,  1880  (from  apjtro- 
priatiouH  for  **Kxanuna- 
tions,  sur\'e)[0,  and  contin- 
sencies  of  riverH  and  har- 
boni*') 

Aufnwt  2, 1882 

July  3,  1884 

August  5, 1886 

Aujfust  11.1888 

Septemlvr  19,  IWR) 

July  1.3,  1892 

AuKUstl8,  1894 

June3, 189*i 

March  3.  IWW 

June  13,1902 


$50.00 
10, 000. 00 
15, 000. 00 
10,  OCX).  (X) 
1.5,  (XX).  OtJ 
42,  (XM).  ()0 
40,(MI0.  00 
20, 000.  (K) 
20,  (XX).  00 
15,  (XX).  (X) 
20, 000. 00 


Total 317,3.55. 5«i 
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COMMBBCIAL  STATISTICS  FOR  OODENSBURG,  N.  Y. 

Arrivals  and  departures  of  vessels  for  the  year  ending  December  SI,  1903, 


Vessel  M, 


Steam 

Soil  and  baiges 


Total, 


■ 

ArrivalH  from— 

- 

Departures  to — 

Home  ports. 

Foreign  ports. 

Home  ports. 

Foreign  ports. 

No. 

671 

87 

Tons. 

No. 

Tons. 

No. 

Tons. 

No.       Tons. 

282,324 
25,925 

837 
285 

70,665 
88,904 

700 
226 

296,263 
74,531 

730  ,       bl,1U 

101  i       85,063 

1 

7.>8 

:W8.249 

1,122 

159,559 

926 

369,794 

831          87.797 

Total  arrivals  and  deimrtures  ( tonnage  925, 399)  3, 637 

Increase  of  tonnage,  1903  over  1902 tons. .  21, 500 

Amount  of  revenue  collected  on  water  transportation,  year  ending 

December  31,  19aS $294,266.89 

Value  of  imports  by  water,  year  ending  December  31,  1903 $17, 251, 981. 00 

Value  of  exports  by  water,  year  ending  December  31,  1903 $4, 543, 346. 00 

Greatest  draft  of  vessels feet. .  16 

Enrolled  tonnage,  port  of  Ogdensburg net  tons. .  21, 099 

Receipts  and  shipments  by  water. 
[Net  tons.] 


1902. 


Articles. 


1903. 


Receipts.      Shipment".     Receipts.      Shipments.- 


Coal,  anthracite  . 
Coal,  bituminous 

Wheat 

Com 

Oats 

Barley 

Lumber 

Merchandise,  etc. 


Total. 


13,896 

243,781 

39,999 

82,269 

8,844  ' 

192 

215,200 

68,717 


672,838 


110,086 
52.615 


89,666 


252,356 


Record  incomnlete.  There  is  a  quantity  of  merchandise  and  lumber  received  and  coal  shipped  by 
ferry  across  the  St.  Lawrence  River  to  Prc»eott,  Ontario,  of  which  collector  of  customs  at  Ogdensburg 
furnished  no  record. 

Foreign  merchandise  to  the  value  of  $20,000,000  is  received  and  shipped  by  water  and  rail  annually. 
paasiDg  through  the  custom-house  at  Ogdensburg.  The  relative  amounts  of  this  merchandise  carried 
by  vessels  and  railroads  and  its  classification  una  tonnage  can  not  be  obtained  from  the  cufltom-house 
records. 

About  200,000  passengers  arrive  and  depart  by  water  annually. 


R  R  10. 


PRELIMINARY    EXAMINATION    AND   SURVEY    OF   OLCOTT    HARBOR, 

NEW  YORK. 

[Printed  in  House  Doc.  No.  2:i2,  Fifty-eighth  Congress,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Exgineers, 

W<iHhl)i(fton^  Devi'inlhr  7,  1903. 

Sib:  I  have  the  honor  to  submit  herewith  reports  dated  January  12 
and  April  14,  1903,  by  Maj.  T.  W.  Symons,  Corps  of  Eiij^i^eers,  on 

Srelimmary  examination  and  survey,  respectively,  of  Olcott  Harlx)r, 
[ew  York,  authorized  by  the  river  and  harbor  act  approved  June  13, 
1902. 
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In  the  opinion  of  Colonel  Symons,  concurred  in  by  the  division 
engineer,  Ool.  S.  M.  Mansfield,  Corps  of  Engineers  (now  brigadier- 
general,  U.  S.  Army,  retired),  the  future  prospects  of  the  town  are 
such  as  to  justify  the  improvement  of  the  harbor  to  a  reasonable  degree 
and  its  maintenance  by  the  General  Government.  He  presents  in  his 
report  on  survey  a  plan  for  improvement  by  pier  extension  and  excava- 
tion with  a  view  to  securing  an  entrance  channel  200  feet  wide  and  15 
feet  deep  at  low  water  at  an  estimated  cost,  in  round  numbers,  of 
*^50,000. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Kivers  and  Harbors  in  ai*cordance  with  the  provisions  of  sections  8 
and  14  of  the  above-mentioned  act:  the  locality  has  been  visited  and 
a  public  hearing  has  been  held  at  wnich  interested  parties  were  given 
full  opportunity  to  express  their  views.  Attention  is  invited  to  the 
Board  s  report  in  seventh  indorsement  thereon,  in  which  is  given  a 
r(;suin6  of  the  work  heretofore  done  and  now  in  progress  for  the 
improvement  of  this  harl)or.  After  careful  consideration  of  the  facts 
before  it  the  Board  concludes  that  it  is  not  advisable  for  the  United 
States  at  the  present  time  to  undertake  any  work  in  extension  of  this 
improvement,  and  I  concur  in  this  opinion. 

The  Board  and  the  district  officer  have  given  consideration  also  to 
plans  for  a  low  concrete  steel  capping  upon  the  substructure  of  the 
existing  piers,  with  a  view  to  pres4»rving  them  from  dcstniction  until 
such  time  as  changed  commercial  conditions  may  again  demand  harl>or 
facilities  in  this  locality,  but  the  cost  of  such  work  was  found  to  bo  in 
excess  of  prospective  benefits  to  commerce. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Oen.j  Chief  of  EngineerB^  U,  S.  Army. 
Hon.  EuHU  KooT, 

Secretary  of  War. 


preuminaky  examination  of  olcx)tt  harbor,  new  york. 

United  States  Engineer  Office, 

Buffalo^  y,  }'.,  January  12^  190S. 

General:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  Olcott  Harbor,  New  York. 

Olcott  Harbor  is  on  Lake  Ontario  at  tne  mouth  of  Eighteen-mile 
Creek,  18  miles  east  of  the  mouth  of  the  Niagara  River.  It  has  been 
under  improvement  by  the  United  States  since  1867,  when  the  first 
appropriation  for  it  was  made.  The  original  project  for  the  improve- 
ment adopt4'd  in  1S(W>  proposed  to  connect  deep  water  in  liake  Ontario 
with  deep  water  in  Eighteen-mile  Creek  by  the  extension  of  two  par- 
allel piers  from  the  mouth  of  the  creek  to  the  11-foot  curve  in  the  lake, 
with  the  formation  of  a  dredged  channel  between  the  piers.  The 
proje<'t  was  modified  in  1H72  to  provide  for  the  removal  of  rcH'k  from 
the  channel  In'twe^Mi  the  piers^  and  in  1881  to  provide  for  additional 
pier  extonsion. 

Up  to  IHjfO  the  (joveniment  had  appropriated  H63,(KH)  for  improve- 
ments at  Olcott,  and  the  {>ort  failed  to  develop  any  lousiness  worth 
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[Foarth  indonemeiit.] 

Office  Chief  of  Engixeebs,  U.  S.  Armt, 

March  2,  190S. 

Respectfully  submitted  to  the  Secretary  of  War. 
ThiH  is  a  report  on  preliminary  examination  of  Olcott  Harbor,  New 
York,  authorized  bj'  tne  river  and  harbor  act  approved  June  13, 1902. 
Inviting  attention  to  the  report  of  the  Board  or  Engineers  for  Rivers 
and  Harbi^rs,  in  the  preceding  indorsement,  I  recommend  that  a  plan 
and  estimate  of  cost  of  further  improvement  of  the  locality,  as  pro- 
posed, be  authorized. 

G.  L.  Gillespie, 
Brig,  Gen.^  Chief  of  Engineers^  U.  S,  Army. 

[Fifth  indonement.] 

War  Department, 

March  6, 1903. 

Approved  as  recommended  by  the  the  Chief  of  Engineers. 

Wm.  Cart  Sanger, 
Assistant  Secretary  of  War. 

[8lxth  indoniemeut.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

April  21,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  plan  and  estimate  of  cost  of  improvement  as  recom- 
mended. 

By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 

[Seventh  indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C ,  Jxdy  27,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
accompanying  report  of  the  district  officer  containing  a  project  for 
improving  Olcott  Harbor  and  an  estimate  of  cost,  together  with  other 
data  available.  On  May  26  a  committee  of  the  Board  inspected  the 
locality  and  held  a  public  hearing  at  Olcott,  at  which  interested  parties 
wore  given  full  opportunity  to  express  their  views. 

This  harbor  has  been  under  improvement  by  the  United  States  since 
1867.  In  1896,  after  about  $163,000  had  been  expended  and  the  exist- 
ing project  completed,  the  disproportion  between  the  business  done 
and  the  expense  of  maintaining  the  port  was  so  great  as  to  lead  to  the 
abandonment  of  the  harbor  as  one  to  bo  maintained  further  by  the 
United  States.  The  depth  between  the  piers  at  that  time  was  13.5 
feet  at  mean  lake  level,  or  10.5  at  standard  low  water.  There  was  only 
10  feet  at  standard  low  water  on  the  outer  bar. 
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The  river  and  harbor  act  of  June  13,  1902,  contained  an  appropria- 
tion of  $15,000  for  continuing  the  improvement  of  this  harbor.  The 
appropriation  whs  not  basca  upon  an}'  recommendation  emanating 
from  the  War  Department. 

This  money  has  been  expended  in  excavating  a  channel  13i  feet  deep 
at  standard  low  water  and  180  feet  wide  from  the  deep  water  just 
l^evond  the  pierheads  to  the  Main  Street  Bridge.  The  outer  bar  is 
still  unimproved. 

The  present  commerce  of  this  port  is  nil.  It  was  represented  at  the 
pu}>lic  hearing  that  there  are  strong  prospects  for  a  future  commerce 
of  considerable  proportions;  that  the  International  Railway  Company 
is  operating  a  line  from  North  Tonawanda  to  Lockport  and  from 
Loc*k{X)rt  to  Olcott,  the  same  being  an  electric  line,  but  of  standard 
steam  railroad  construction  and  equipped  with  85-ton  electric  locomo- 
tives; that  this  company  has  certain  traffic  agreements  with  the  Erie 
Railroad  and  expects  to  ship  coal  in  lai'ge  quantities  from  01cot£  to 
Canadian  ports.  Other  arguments  were  advanced  in  favor  of  the  pro- 
posed improvements,  all  based  upon  prospective  developments. 

The  Erie  Railroad,  through  connections,  already  utilizes  Fairhaven 
Harbor  as  a  coal -shipping  iK>int,  and  correspondence  with  the  presi- 
dent of  this  road  fails  to  elicit  anv  information  concerning  plans  for 
the  shipment  of  coal  from  Olcott  Harbor.  The  presence  or  an  attract- 
ive summer  hotel  and  other  fact^  will,  no  doubt,  bring  about  an  exten- 
sive excursion  Imsiness,  but  the  information  presenU'd  to  the  Board 
affords  no  basis  for  the  expectation  held  by  interested  parties  that  a 
commerce  will  develop  sufficient  to  warrant  a  large  expenditure  on  the 
part  of  the  United  States  for  further  immediate  improvements  at  this 
place. 

The  present  commerce  of  the  New  York  shore  of  Lake  Ontario  is 
amply  served  by  existing  deep-water  harbors  in  the  Niagara  River, 
ancl  at  Charlotte,  (treat  Sod  us,  Vairhaven,  and  Owwego. 

The  work  recommended  by  the  district  officer  is  to  extend  the  piers 
200  feet  each,  and  to  excavate  a  channel  200  feet  wide  and  15i  feet 
deep  at  standard  low  water  to  the  same  depth  in  the  lake,  at  an  esti- 
mated cost  of  4^1,360  for  pier  extention  ana  $18,920  for  dredging;  in 
all,  *<»o,2S(). 

The  I^>anl  l)elieves  that  it  is  not  advisable  for  the  United  States  at 
the  presiMit  time  to  undertake  this  or  any  other  work  in  extension  of 
this  improvement 

For  the  Board: 

H.  F.  Hodges, 
Major n^  Corpf  of  EnginaerB^ 

.Senior  Member  Present. 


SURVEY  OF  OLCOTT  HARROR,  NEW  YORK. 

United  States  Engineer  OfncE, 

Buffalo,  K  r:,  Ajyrll  U.  1903. 

Genkkal:  1  have  the  honor  to  submit  the  following  report  on  a 
survey  and  estimate  of  cost  of  the  improvement  of  Olcott  Harbor, 
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New  York,  to  comply  with  your  letter  of  March  10, 1903,  which  directs 
me  to  make  "a  definite  recommendation  as  to  the  extent  of  improve- 
ment justified  hv  the  commercial  intersts,  present  and  prospective, 
involved."  and  also  to  include  "any  additional  facts  or  arguments  that 
may  be  deemed  essential  to  permit  of  a  full  and  complete  considera- 
tion of  the  merits  of  this  case,  both  by  the  Department  and  by  Con- 
gress." 

There  is  submitted  herewith  a  tracing^  of  Olcott  Harbor,  showing 
its  condition  as  determined  by  the  survey  made  in  conformity  with 
your  letter  of  March  10,  1903,  and  also  showing  the  improvements 
deemed  advisable  and  justified  by  the  commercial  interests  involved, 
shown  in  red. 

A  brief  history  of  Olcott  Harbor  is  given  in  my  report  on  a  pre- 
liminary examination  thereof,  dated  January  12,  1903.  There  is  also 
given  in  that  report  what  may  be  considered  a  full  statement  of  the 
facts  and  arguments  necessary  for  a  consideration  of  the  merits  of  the 
improvements  proposed  and  estimated  for  herein.  These  proposed 
improvements  are  in  extension  of  those  provided  for  under  tne  exist- 
ing project  and  if  carried  out  will,  it  is  believed,  in  connection  with 
the  maintenance  of  the  harbor  as  it  exists  under  the  existing  project, 
meet  the  requirements  of  the  commerce  quite  ceiiain  to  oe  devel- 
oped by  the  railroad  interests  which  have  recently  undertaken  such 
developments. 

The  narbor  would  be  confined  to  the  portion  of  the  Eighteen-mile 
Creek  lakeward  from  the  Main  Street  Bridge,  which  is  a  fixed  struc- 
ture. The  portion  from  the  bridge  to  the  end  of  the  piers  has  been 
improved  by  the  building  of  piers  and  excavation  of  a  channel  between 
them  under  the  existing  project.  The  piers  are  in  fair  condition  and 
the  channel  between  them  is  now  being  dredged  from  the  bridge  to 
the  end  of  the  piers,  with  funds  provided  by  the  river  and  harbor  act 
of  June  13, 1902.  This  dredging  will  be  completed  before  July  1, 1903, 
and  will  secure  a  channel  13i  feet  deep  at  extreme  low  water,  or  14.2 
feet  deep  at  standard  low  water,  as  indicated  by  the  zero  of  the  Olcott 
gauge,  or  16.6  feet  deep  at  mean  level  of  Lake  Ontario.  This  channel 
will  be  adequate  for  the  present  commerce  and  the  prospective  com- 
merce whicn  is  expected  to  develop,  and  which  must  necessarily  be 
limited  to  the  size  of  vessels  which  can  pass  through  the  Welland  and 
St.  Lawrence  canals,  viz,  vessels  of  14  teet  draft. 

There  will  not  be,  however,  an  approach  channel  in  the  lake  outside 
of  the  pierheads  commensurate  with  the  channel  between  the  piers. 
Such  an  approach  channel  is  needed,  and  the  proposed  improvements 
are  therefore  planned  and  estimated  for  with  a  view  to  securing  it. 
These  improvements  should  consist  of  an  extension  to  each  of  the  piers 
of  200  feet  lakeward  and  the  excavation  of  a  channel  out  to  deep  water 
in  the  lake. 

The  lake  bottom  outside  of  the  present  piers  is  shale  rock  covered 
with  a  thin  layer  of  sand.  The  rock  is  about  10  to  12  feet  below  low 
water  at  the  end  of  the  ])iei-s,  and  from  these  ends  it  dips  rapidly  lake- 
ward  for  about  200  feet,  where  it  reaches  a  depth  of  about  20  feet  at 
low  water.     The  rock  then  rises  rapidly,  forming  a  ridge  across  the 


oNot  printed. 
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entrance  to  the  harbor^  with  a  depth  of  only  10  feet  at  low  water  on 
the  bare  rock  about  500  feet  outside  of  the  piers.  Thence  the  rock 
dips  gradually  until  deep  water  is  reached,  900  to  1,000  feet  beyond 
the  piers. 

With  the  two  piers  extended  200  feet  each  and  a  channel  excavated 
15  feet  deep  at  standard  low-water  level  through  the  ro<*k  ledge  and 
beyond  to  the  natural  contour  of  15  feet  depth  at  standard  low  water, 
it  is  l>elievcd  that  Olcott  Harbor  would  Ix*  adequate  for  a  consideraY)Ie 
comraerce  by  vesvsels  of  Welland  Canal  size,  and  the  improvement  to 
this  extent  is  therefore  recommended.  The  channel  15  feet  deep  at 
low  water  would  insure  about  1  foot  of  water  under  the  keels  of  ves- 
sels of  the  maximum  draft  of  14  feet  at  low  water,  which  is  of  com- 
paratively rare  occurrence,  and  2  or  more  feet  under  the  keels  of 
vessels  under  ordinary  conditions. 

The  estimated  cost  of  the  proposed  improvements  is  as  follows: 

PIEB  EXTENSIONS. 

West  pier: 

100  linear  feet  of  crib  snhstmctnre,  10  feet  high  to  low-water  level,  at  $36 

per  liiK'ar  foot $3, 600 

100  lim*ar  fet»t  of  cri!)  8ul>Htructure,  16  to  20  feet  high  to  low-water  level, 

at  $60  iKT  linear  f<M>t 6,000 

Ppeparinjf  rock  foundation,  200  linear  feet,  at  $10 2,000 

200  linear  (wt  of  cxmcrete  superstructure,  7  feet  high  above  low-water 

level,  at  $35  per  linear  foot 7,000 

Total  for  we«»t  pier 18,600 

East  pier: 

100  linear  feet  of  crib  subetmcturo,  12  feet  high  to  low-water  level, 
at  $40  iH»r  linear  foot $4,000 

100  linear  f(*et  of  rrib  Hulwtructure,  16  to  20  feet  high  to  low-water 
level,  at  $<K)  jmt  linear  f<»ot 6,000 

Prei»aring  nvk  foundation,  200  linear  feet,  at  $10 2,000 

200  lin*»ar  fe*'t  of  concrete  8ui>erHtructure,  7  feet  high  above  low- 
water  level,  at  $;i5  iKjr  linear  foot , 7,000 

Total  for  cant  pier , 19,000 

Total  for  pier  extensions 37,600 

APPROACH  CHANNEL. 

From  ontor  end  ofpresent  piers  to  the  15-foot  oontonr,  at  low  water,  in  the 
lake,  distance  900  feet,  channel  to  lie  200  feet  wide  and  15  feet  deep  at  low- 
water  level,  at*  nhown  by  the  zero  of  Olcott  gauge — zero  Osweso  gauge: 
Dn^lging  1,000  cubic  yards,  place  measure,  of  sand  and  day  overlying 

nx'k,  at  20i'enti<  percubic  yani $200 

Excavating  6,000  cubic  yanls,  place  measure,  of  shale  ro<^,  requiring 

drilling  and  blastinpr,  at  $2.50  per  cubic  yard 15,000 

Ex(tivating  4.000  cubic  yardi«,  place  measure,  of  shale  rock,  by  dredging 
only,  at  50  cents  per  cubic  yard 2,000 

Total 17,200 

KNO  1904 ^211 
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PierezteiuioQB $3 

Approach  chsjinel 1 

Totol 5 

CoatingeDciea,  engineering,  ete.,  10  per  cent 

Grand  total 8 

In  toond  DQmbera,  $60,000. 

There  is  submitted  herewith  a  letter  from  Mr.  W.  Caryl  Ely,  p 
dent  of  the  loterDatiooal  Railway  Company,  bearing  upon  the  mi 
of  improving  Olcott  Harbor,  to  which  attention  is  respectfully  iov 
Very  respectfully,  your  obedient  servant, 

T.  W.  Stmokb. 


Major,  Corps  of  Enginea 


Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engiiieera,  U.  S.  A. 


lkitib  or  1bk  intbenational  kailwav  cohpakt. 

Intkrnatiokal  Railway  Compact, 

Buffato,  JV.  Y.,  April  IS,  19 

My  DBAS  Bib;  With  reference  to  the  impro.'ementof  the  harbor  at  Olcott  Bn< 

EBsent  and  future  L-otnmercial  developmenta  and  projeete  upon  which  the  aune 
aaid  to  depend,  I  beg  to  state  the  primary  factor  is  the  hue  of  the  Intemat 
Railway  Company,  running  to  this  port  and  connecting  the  same  with  the  cit 
I»cbport,  Niagara  Fallx,  North  Tonawanda,  Tonawanda,  and  Buffalo.  This  nti 
is  entirely  upon  private  right  of  way,  partly  leased  from  the  Erie  Railroad  Com 
ander  999-year  lease,  anopartly  acquired  by  private  purchase.  It  is  all  Btai 
steam  railroad  construction,  completed  in  19011  8&-pound  T  raile,  in  SO-foot  len 
stone  ballast,  whitensak  ties,  and  ample  equipment  of  passenger  and  freight  can 
is  part  of  a  system  of  352  miles  of  rood,  mostly  street  surface.  Constituting  a  pa 
the  railway  terminals  is  a  large  pleasure  park,  containing  a  large  and  very  fine 
and  all  the  accemories  of  a  pleasure  resort,  which  is  and  will  be  cootinned  m 
finest  place  oC  the  kind  upon  the  lakes  in  the  vicinity  of  BuKalo  and  Toronto. 
attracting  and  will  attract  great  crnwde  of  eiirursioniete.  The  nulway  company  < 
in  the  vicinity  aliout  100  acres  of  land,  and  will  acquire  all  that  is  necessary  to  ae^ 
freight  and  passen^r  terminals  at  and  in  connection  with  the  harbor  and  park. 
In  connection  with  the  lease  from  the  Erie  Railroad,  hereinbefore  referred  to 
International  Railway  Company  has  an  agreement  practically  making  the  line  bet 
Buffalo  and  Olcott  a  mraponent  part  of  the  Erie  system  in  bo  far  as  frdsht  boi 
is  concerned.  Under  the  terms  of  the  agreement  the  Erie  supplies  all  nece 
equipment  for  the  transaction  of  freight  boBines,  sDch  as  coal,  refngenttor,  and  fr 

To  make  this  communication  brief,  I  will  sammarite  as  follows: 

The  port  o(  Olcott  is  reached  by  a  first-clasf  line  of  railroad,  thorooghly  eqoi 
for  nassenger  and  freight  service. 

Tne  railroad  line  being  connected  with  street-^arface  railroad  lines  in  the  citi 
Buffalo,  Tonawanda,  North  Tonawanda,  Niagara  Falls,  and  Lockport,  pose 
facilities  for  bringing  to  Olcott  laive  numbers  of  people. 

Olcott  is  the  natural  lake  port  lor  Lockport,  a  city  of  large  industrivs,  wfaicli 
be  largely  incn-aseil  in  the  near  future,  on  account  of  increued  water  power,  w 
will  be  available  after  the  enlaivement  of  the  Krie  Canal. 

We  are  now  oontracting  to  bring  into  the  port  of  Olcott  from  15,000  to  30,000  < 
of  pulp  wood  [»er  annum  for  Lockport  Niper  mills. 

It  is  the  natural  gateway  of  the  Erie  Railroa<l  for  the  shipment  of  coal  to  Toi 
and  other  (Janadian  ports.    The  pcwnble  tonnage  from  taU  sonrce  ia  ^ted  b] 
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yioe-president  of  the  Erie  Railroad  Company  to  be  from  60,000  to  80,000  tons  per 
amimn.  The  east  ehore  of  the  harbor  is  admirably  adapted  for  the  establishment  of 
coal-handling  devices. 

As  a  HtoppmK  place  for  8t.  Lawrence  River  steamers  it  wonld  become  the  natural 
port  of  embarkation  of  passengers  from  Buffalo,  Niagara  Falls,  and  vicinity.  It  is 
now  nciH'HRary  to  go  to  Rochester  and  Charlotte  at  great  inconvenience  as  comparcil 
with  the  Hhofter  and  direct  route  via  Olcott  A  substantial  reduction  in  the  pasm^n- 
gi*r  tariff  from  these  points  would  also  l)e  effected. 

It  would  affoni  a  tine  and  convenient  harl)or  for  Lake  Ontario  yachtsmen. 

It  is  inten<le<l  to  provide  a  regular  line  of  steamers  to  ply  l)etwi»en  Toronto  and 
(>k*ott,  similar  to  the  Niagara  River  line  which  now  plies  between  Toronto  aiul 
I>*wiHton.  This  would  constitute  a  new  line  of  travel  between  Toronto  and  Buffalo, 
Niagara  Falls,  and  vicinity. 

It  is  possible  that  connection  may  be  made  with  a  line  of  Canadian  railway  at  or 
near  Toronto  by  means  of  a  car  ferry.  This  of  itself  would  insure  a  very  laiye  ton- 
nage for  the  {K^rt. 

The  International  Railway  Company  has  mm  earnings  of  upward  of  $3,500,000 
per  annum,  whicli  are  rapicfly  increasing,  and  the  port  of  Olcott  has  surrounding  it 
within  a  radiuH  r>f  50  miles  a  population  of  nearly  1,000,000.  The  railway  company 
is  controlle<l  by  one  of  the  strongest  financial  interests  in  this  countrv,  and  is  amply 
able  to  do  everything  that  is  necessary  to  develop  nulway  and  boat  lines  in  connec- 
tion with  the  i>ort. 

In  view  of  all  the  facts,  I  would  make  the  following  suggestions: 

(a)  That  the  existing  piers  lie  extende<l. 

(b)  That  the  harbor  l)e  given  a  depth  of  16  feet,  and  the  same  connected  with  the 
di*ep  waten*  of  the  lake  by  a  channel  of  like  depth. 

(c)  That  the  line  of  harbor  improvement  be  made  as  broad  as  is  possible  under 
the  rules  and  ouHtoms  obtaining  in  your  Department. 

In  (*onrluf*ion,  I  am  flnnly  of  the  opinion  that  the  greatest  development  which  you 
may  fei^l  like  re<*ommending  will  in  the  near  future  be  fouml  insufficient  for  the 
actual  netNls  of  the  business  of  the  port 
Yours,  very  truly, 

W.  Caryl  Ely,  I^emdnU. 
Maj.  TtioMAM  W.  8ymons, 

OorpB  of  Enginefn,  U,  S,  A, 


R  R  zz. 


PRKLIMINARY  EXAMINATION  OF  OSWEGO  HARBOR,  NEW  YORK,  WITH 
A  VIEW  TO  ASCERTAINING  THE  COOT  OF  NECESSARY  REPAIRS  TO 
THE  OUTER  BREAKWATER. 

[PriDted  in  Hotwe  Doc.  Na  A6,  Fllt7*«iffbth  Confrea,  Moood  MHrion.] 

War  Department, 
Office  of  the  Chief  of  Enoinekrs, 

Weufhingtoti^  Decefnber  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  reports  dated  February  3 
and  April  i>,  190H,  by  Mai.  Thomas  W.  SymonB,  Coqw  of  Engineers, 
anil  rei)ort  supplemental  thereto  dated  August  31, 11K)3,  with  map/'  by 
his  suoce.**s<)r,  Maj.  Theodore  A.  Bingham,  Corps  of  Engineers,  on 
preliminary  examination  of  Oswego  I&rbor,  New  York,  with  a  view 
to  ascertaining  the  cost  of  necessary  repairs  to  the  outer  breakwater, 
made  pursuant  to  a  recjuirement  in  the  river  and  harbor  act  of  June 
13,  VM\2. 

•  Not  reprinted;  printed  in  House  Doc  No.  65,  Fifty-eighth  GoogreeB,  second  eeerion . 
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In  the  opinion  of  Major  Symons,  concnrred  in  by  ilie  division  engi- 
neer. Col.  S.  M.  Mansfield,  Corps  oi  Engineers  (now  brigadier-genenL 
U.  S.  Army,  retired),  tlie  breakwater  at  Oswego  should  be  repaired 
by  protecting  it  witli  a  riprap  apron  of  heavy  stone,  and  the  present 
superstructure  should  be  replaced  by  a  superstructure  of  concrete  or 
stone.  A  detailed  project  for  making  such  repairs  is  presented  in  the 
report  of  Major  Bingham,  who  estimates  the  cost  in  round  numbers 
at  $900,000. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  accordance  with  the  provisions  of  sections  3  and 
14  of  the  above-named  act,  and  attention  is  invited  to  its  reports  on 
the  subject,  dated  June  6  and  September  14,  1903.  In  the  opinion  of 
the  Board  the  expense  of  the  necessary  repairs  to  the  outer  break- 
water at  Oswego  as  estimated  by  the  district  officer  is  justified  by  tlie 
commercial  importance  of  this  harbor,  and  it  is  desirable  for  the 
United  States  to  undertake  the  improvement 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Gr.  L.  GlIiLESl*lK, 

Brig.  Oen.^  Chief  of  Engineera^  U.  S.  Army. 

Hon.  Emhu  Root, 

Seoi^etary  of  Wa/r. 


bepobt  of  maj.  t.  w.  stmons,  gobps  of  en0ineeb8. 

United  States  Enoineeb  Offioe, 

Buffalo,  N.  T.,  Februarys,  190S. 

Genebal:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  "Oswego  Harbor,  with  a  view  to  ascer- 
taining the  cost  of  necessary  repairs  to  the  outer  breakwater. '* 

Oswego  was  formerly  an  important  commercial  city,  having  a  large 
amount  of  water-borne  commerce  by  lake  and  canal.  The  business  of 
the  port  was  so  large  and  promising  that  the  Government,  in  addition 
to  a  great  deal  of  other  work,  felt  justified  in  building  a  long  and 
expensive  breakwater  for  inclosing  the  outer  harbor.  In  all, 
since  1826,  there  has  been  appropriated  for  harbor  improvements 
$2j023,612.87  at  this  port  of  Oswego. 

The  outer  breakwater  was  constructed  during  the  period  between 
1870  and  1882,  and  was  one  of  the  first  structures  of  the  kind  to  be 
built  on  the  lakes.  Unfortunatelj'  in  designing  it  the  very  severe 
wave  action  of  the  locality  was  not  fully  appreciated,  and  thecribs  of 
which  it  is  composed  were  not  built  of  sufficient  strength,  and  it  has 
in  consequence  been  seriously  injured  several  times  and  nas  been  alto- 
gether an  expensive  structure  to  maintain.  The  condition  of  the  break- 
water is  sucn  as  to  necessitate  continual  and  expensive  repairs  and  to 
cause  grave  doubts  as  to  its  stability  and  fear  of  its  general  collapse 
in  the  event  of  a  particularly  violent  stonn. 

This  breakwater  is  composed  of  a  series  of  stone-tilled  timber  crib? 
86  feet  square,  placed  in  juxtaposition  and  surmounted  by  a  oontina- 
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OU8  timber  saperstructure,  the  parapet  of  which  extends  to  about  13 
feet  a)K)ye  low  water  and  the  banquette  to  about  5  feet  above  low 
water,  except  a  part  of  the  west  shore  arm,  which  is  only  9  feet  high. 
The  total  length  of  the  breakwater  is  6,032  feet,  as  follows: 

Feet. 

Channel  arm 246 

Main  breakwater 4, 707 

Went  shore  arm 916 

Breach  of  1884 163 

6,  ()32 

The  existing  project  provides  for  maintaining  an  opening  of  76  feet 
in  the  1884  breach  for  water  circulation.  The  length  of  breakwater, 
the  treatment  of  which  must  therefore  be  considered,  is: 

Feet 

Main  breakwater  and  west  shore  arm 6,711 

Channel  arm 246 

6,957 

Rxporienoe  shows  that  the  breakwater  as  it  stands  is  not  of  sufficient 
streiigth  and  stalnlity  to  fully  withstand  the  forces  tending  to  destroy 
it.  The  records  show  that  it  has  been  breached  five  times,  the  breach 
of  1884  yet  remaininj^  open. 

The  first  systematic  examination  and  repair  of  the  substructure  of 
the  outer  breakwater  was  made  in  1897.  This  examination,  besides 
showing  several  small  breaches  in  the  lake  face,  also  showed  a  ten- 
dency of  the  lake  face  wall  of  the  cribs  to  fall  out.  Five  cribs  were 
ro|miro<l  in  181)7  by  placing  timbers  in  the  corners  and  drawing  in  the 
wall  with  screw  bolts. 

The  examination  made  in  1898  showed  a  large  number  of  cribs  with 
the  walls  drawn  from  1  inch  to  8  inches  and  four  which  were  drawn 
from  10  inches  to  24  inches.  The  latter  were  repaired.  The  crib  which 
was  drawn  23  inches  was  shown  by  the  examination  of  the  previous 
year  to  have  been  then  drawn  but  12i  inches,  showing  progressive 
action. 

Another  thin^  shown  by  these  examinations  is  that  the  largest 
amount  of  draw  is  located  from  6  feet  to  8  feet  below  the  water  sur- 
face, which  would  seem  to  indicate  this  depth  as  the  location  of  the 
greatest  force,  due  to  the  receding  of  the  waves.  The  work  of  put- 
ting corner  posts  in  the  cribs  and  drawing  in  and  fastening  the  walls 
thereto  has  been  ffoing  on  ever  since. 

During  several  past  seasons  repairs  were  necessary  at  different 
places  wnere  the  outer  walls  of  the  cribwork  below  water  had  become 
rartially  displaced,  seriously  threatening  the  integrity  of  the  structure. 
These  repairs  were  made  by  placing  vertical  posts  in  the  cribs  from  a 
depth  of  about  20  feet  to  alM>ve  water  level  and  securing  tike  crib  tim- 
Ix'r  walls  to  these  posts  with  screw  bolts. 

Repairs  of  this  nature  re(][^uire  the  removal  of  stone  filling  to  the 
depth  of  alK)ut  20  feet,  which  necessarily  implies  the  employment 
of  divers,  and  as  the  subsequent  placing  and  bolting  of  the  vertical 
posts  must  also  necessarily  be  done  by  the  divers  the  repair  work  is 
extremely  costly. 

From  the  annual  reports  of  the  officer  in  charge  it  appears  that  the 
cost  of  maintaining  the  outer  and  inner  breakwaters  from  1881,  when 
construction  ceas<Ml,  to  June  80,  1897,  was  $386,769.16,  by  far  the 
larger  proportion  of  which  is  chargeable  against  the  outer  breakwater. 
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The  following  table,  oompiled  from  the  records  in  this  office,  shows 
the  cost  of  maiDtenance  and  repairs  to  the  outer  breakwater  frcMn  Julj 
1,  18>^2,  to  June  20 j  J  902: 

Fiscal  vear:  '  Fiscal  vear: 

]i^ fl3.000.00            IS'^ tll,2iVi.OO 

1^^4 23.0;:3.52             15^9^ 8,4<52>» 

1^5 63,02y.S3            181*7 20.220.57 

Iwi    fur. !- fx!;a:».!  .       1,568.09'          189S 8,458.29 

lfe^7 6.356.68            ISi^ 8,869.17 

1900 17,984.08 

1901 15,998.95 

19Ce 5.699.11 


l^vi 31,899.75 

lK-9 7.057.M 

l>>i 6,  MS.  29 

l^^l 56.595.51 

W.<i 12,802.85                                                        326,779.11 

1^93 3,410.19     Average  co5t    per   vear   for 

l¥M 3,683.89        twenty  y^iRS 16,338.95 

It  s<:'ems  probable  that  the  necessity  for  this  repair  work  will  increase 
in  the  future.     The  cause  of  the  trouble  may  be  stated  as  follows: 

The  Oswego  breakwater  is  exposed  to  extremely  severe  wave  fori*e 
during  the  northwesterly  storms,  which  have  a  reach  of  the  entire 
length  of  Lake  Ontario.  About  25  per  cent  of  the  storms  on  this  lake 
are  from  the  northwest,  and  create  a  wave  force  at  Oswego  probably 
greater  than  at  any  other  lake  port  Physical  conditions,  therefore, 
demand  unusual  strength  and  weight  in  breakwater  construction. 
That  the  timber-crib  structure  at  Oswego  does  not  possess  the  required 
strength  and  stability  is  evident.    This  arises  from  the  facts: 

First  That  the  structure  is  deficient  in  dead  weight,  this  being 
shown  bv  its  trembling  under  the  impact  of  moderately  <trong  waves. 

Seconcl.  The  superstructure,  S  feet  nigh  and  12  feet  wide,  is  deficient 
in  weight  and  strength  to  withstand  the  enormous  wave  force  to  which 
it  is  subjected,  except  where  the  structure  is  comparatively  new.  On 
a  portion  of  the  structure  braces  have  had  to  be  placed  from  the  ban- 
quette to  the  back  wall  of  the  parapet  to  prop  up  the  parapet 

Third.  The  substructure  is  aefective  in  construction  in  that  the  cribs 
are  not  fully  bolted,  the  crib  corners  and  cross  ties  having  no  bolts 
and  no  hold  except  that  resulting  from  dovetail  framing,  and  wherever 
this  framing  has  become  loosened,  due  to  repeated  shocks  and  to  wear 
and  scour  in  the  joints,  the  crib  walls — outer  walls  especially — have 
not  the  strength  to  resist  the  wave  force,  which  tends  to  pull  them 
out  of  place  lakeward.  If  not  discoveriMl  and  checked  in  time,  this 
dislodgment  increases  until  the  crib  walls  finally  break  outward  and 
a  breach  results.  After  the  substructure  is  thus  breached  and  the 
stone  filling  washed  out,  destruction  of  the  superstructure  is  almost 
inevitable. 

There  have,  however,  been  instances  of  the  superstructure  being 
destroved  over  sound  cribs.  This  is  caused,  no  dou'»t.  by  the  extreme 
wave  force  acting  upon  the  superstruiture  si»mowh:it  weakened  by  age 
and  which  is  not  strong  enough  as  built  to  resist  the  excessive  strsiin 
to  which  it  IS  subjected.  This  shows  that  the  supor>truiture  is  not  of 
sufficient  weight  to  stand  practically  rigid  when  subjoited  to  the  imi)aot 
of  lurge  waves,  and  as  a  result  the  fastenings  are  trnidually  loosened 
•nd  finalW  yield.  The  yielding  is  aggravated  by  tne  deck  being  first 
Nojiea  and  the  stone  filling  thrown  out  !>y  tbo  waves. 

medj  existing  defects  and  place  the  breakwater  in  a  thoroughly 
■d  aalisfiactory  condition  will  require  the  sul^tructure  to  be 
d  1^  ft  rqirapping  of  heavj*  stone  and  a  new  superstructure  of 
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ooocrete  or  stone  built  in  pUoe  of  the  existioj;  weak  SDd  deoajing 

BuperstTDctute. 

This  work  wiU  require  a  lai^  sura  of  money,  not  very  far  either 
way  from  $1,000,000.  and  the  consideration  of  the  amoant  of  Oswego's 
commerce  and  the  otiier  intereats  involved  render  it  somewhat  ques- 
tionalile  whether  thLi  large  expenditare  can  properly  be  regarded  as 
juBtifiHble. 

Oswego's  commerce  is  small  in  amount,  and  has  for  many  years 
been  declining,  and  there  is  no  apparent  reauon  for  hoping  that  it 
will  greatly  increase  unless  there  is  some  marked  change  in  existing 
OODditiotis. 

The  following  table  shows  the  amount  and  gradual  diminution  of 
Oswego's  commerce; 
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The  low  record  for  190!^  is  largely  due  to  the  great  coal  strike 
oiitting  oflf  the  ooal  supply  whk-b  is  onlinarily  shipped  from  Oswego. 
The  receipts  at  the  cort  are  principally  lumber  and  grain  and  the 
shipmenU  almost  exclusively  coal. 

iWidet*  its  value  as  an  ordinary  commercial  harbor,  the  outer  harbor 
at  Oswe^ro  has  a  certain  value  as  a  harbor  of  refuge.  It  is  the  most 
eastcrlv  hnrbor  on  the  south  coast  of  Lake  Ontario,  and  as  most  of  the 
exceedingly  nevere  storms  on  the  lake  come  from  the  northwest,  vessels 
in  distresri  running  between  the  St.  L«wrence  and  our  other  Ontario 
ports  tind  it  easy  and  convenient  to  run  before  the  storm  and  make 
Oswego  Harbor  and  lie  in  behind  the  breakwater  until  ^e  weather  set- 
ties.  If  the  outer  breakwater  were  destroyed,  these  vessels  would  still 
find  shelter  in  the  inner  harbor  and  river,  although  not  to  the  extent  or 
as  conveniently  as  in  the  outer  harbor. 
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This  breakwater  may  be  ireatcd  in  several  differeDt  ways. 

(a)  It  may  be  put  in  a  thoroupfhly  good  condition  l)y  riprapping  its 
front  and  supplying  a  new  superstructure.  This  will  cost  sometning 
like  $1,000,000  and  would  be  the  most  satisfactory  solution  of  the 

Sroblem  and  the  one  which  I  would  recommend  l>e  adopted  if  it  is 
eemed  that  the  commercial  condition  and  prospects  of  Oswego  and  its 
use  as  a  harbor  of  refuge  justify  it. 

(9)  The  present  method  of  repairs  may  be  continued  and  the  struc- 
ture, as  it  generally  exists  to-day,  be  made  to  last  as  long  as  practicable. 
To  put  corner  posts  in  all  of  the  cribs  where  they  are  now  apparently 
neeaed  and  repair  the  whole  structure  in  accordance  with  the  existing 
practice  will  cost  from  $60,000  to  $100,000,  and  the  work  could  be 
extended  over  a  number  of  years.  In  this  case  the  superstructure 
would  in  addition  reauire  constant  and  extensive  repairs.  It  is  not 
believed  that  it  would  be  proper  and  justifiable  to  put  a  new  and 
expensive  superstructure  on  tne  old  existing  substructure,  simply 
improved,  as  outlined,  with  corner  posts. 

(c)  In  case  the  latter  method  should  be  adopted  the  breakwater  might 
be  made  to  last  several  years  longer,  barring  abnormal  storms,  durmg 
which  the  development  of  Oswego^s  commerce  might  indicate  more 
dearly  the  course  to  pursue  with  regard  to  the  breakwater.  If  the 
commerce  justified,  it  might  then  be  improved  at  the  large  cost  of 
about  $1,000,000.  If  the  commerce  did  not  increase  but  continued  to 
decrease  to  tne  extent  that  it  could  be  well  and  amply  provided  for  in 
the  inner  harbor  and  river,  the  idea  of  abandoning  tne  outer  break- 
water to  its  fate  might  be  worthy  of  consideration. 

(d)  It  is  to  be  noted  that  in  the  outer  harbor  there  is  one  important 
commercial  industry  and  two  of  minor  importance.  The  important 
industry  is  a  coal  trestle  of  the  Delaware,  Xiackawanna  and  Western 
Railroad,  from  which  in  1901  329,192  net  tons  of  anthracite  coal  were 
shipped.  At  the  western  end  of  the  outer  harbor  is  the  wharf  of  the 
Standard  Oil  Company,  where  timber  is  received  and  made  into  box 
shooks.  In  1901  this  amounted  to  22,760  net  tons.  Also  at  the 
western  end  is  the  wharf  of  the  Diamond  Match  Company,  where 
lumber  is  received  to  be  made  into  matches.  The  amount  so  received 
in  1901  was  6,063  net  tons. 

(e)  It  is  also  worthy  of  note  in  this  connection  that  the  State  of  New 
York  is  now  considering  the  enlargement  of  the  Erie  and  Oswego 
canals  to  a  size  suitable  for  barges  of  1,000  tons  with  locks,  taking  two 
such  barges  at  a  lockage.  The  measure  appropriating  $82,(XX),0(X)  for 
this  work  is  now  up  in  the  State  legislature  and  if  it  is  finally  passed 
and  ratified  by  the  people  it  may,  when  carried  out,  make  a  veiy  con- 
siderable difference  in  Oswego's  water-borne  commerce,  greatly 
increasing  it  and  justifying  the  thorough  repair  or  rebuilding  of  the 
breakwater  at  the  cost  of  about  $1,000,000. 

After  giving  the  matter  full  and  careful  consideration  I  beg  to  state 
that  in  my  opinion  the  breakwater  at  Oswego  should  be  repaired  by 
protecting  it  with  a  riprap  apron  of  heavy  stone  and  that  the  present 
superstructure  should  be  replaced  with  a  superstructure  of  concrete  or 
stone  at  a  cost  of  about  $1,000,000,  provided  that  the  present  and  pros- 
pective commerce  of  Oswego,  ana  its  use  as  a  harbor  of  refuge,  be 
deemed  to  justify  this  expenditure. 

If  this  expenditure  be  not  deemed  justifiable  then  I  recommend  that 
the  present  method  of  repairs,  by  placing  corner  posts  in  the  cribs  and 
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drawing  and  bolting  the  walls  thereto  and  keeping  the  superstmcture 
in  place  by  bracing  and  other  repairs,  be  continued  for  the  present. 

rio  six'cial  allotment  of  funds  will  be  required  to  make  any  plans  or 
estimates  that  may  be  ordered  or  found  necessary  in  connection  with 
this  work. 

Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Major ^  Ci)Tp%  of  Engineen. 
Brig.  Oen.  O.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A. 
(Through  the  £)ivision  Engineer.) 

[Flnt  indonement] 

U.  S.  Engineee  Office,  Eastern  Division, 

New  York  City,  Fehruary  6,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army, 
concurring  in  the  views  and  recommendations  of  the  district  officer. 

S.  M.  Mansfield, 
Colondy  Corps  of  Etigineers^ 

Division  Engineer. 

fBeoond  Indonement] 

Offiob  Chief  of  Engineers,  U.  S.  Army, 

Fdmuvry  11,  lOOS. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Uarbora  constituted  by  Special  Orders,  No.  i&,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  reconunendation, 
as  required  by  section  8  of  the  act  of  June  13,  1902. 
By  command  of  Brigadier-General  Gillespie: 

A.  Mackenzie, 
Colonely  Corps  of  Engineers. 

fThlrd  tndofWiiMDt] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WasKvngUm,  D.  C^  June  6',  190S. 

Respectfully  n»tumed  to  the  Chief  of  Engineers,  U.  S.  Amiv- 

The  lk)ard  of  Engineers  for  Rivers  and  Harbors  has  carefully  con- 
sidered the  within  report  of  the  district  officer,  the  indorsement  of  the 
division  engineer  thereon,  and  all  other  data  available.  On  May  28, 
1903,  a  committee  of  the  Ik>ard  inspected  the  harbor  and  breakwater, 
and  held  a  public  hearing  in  the  city  of  Oswego,  at  which  intere>t<Hl 
persons  ap|M'ared  and  presented  arguments  and  data  t)earing  upon  the 
necessity  of  the  improvement  contemplated. 

The  out<T  }>reaKwater  was  built  of  rock-filled  timber  cribs  and 
supeixtnu'tun^  in  the  i)eriod  )K*tween  1870  and  1882,  and  was  one  of 
the  first  of  its  kind  upon  the  Great  Lakes.  It  is  now  in  a  weakened 
condition  throughout,  and  the  superstructure  is  badly  decayed.  For 
a  numl>er  of  years  the  annual  cost  of  maintenance  has  averaged  over 
$10, (HH).  The  reiMiirs  have  necessarily  been  of  a  temporary  diaracter 
and  have  not  kept  imce  with  the  i^eneral  deterioration  of  the  structure. 

It  is  the  de-iin^  of  the  community  of  Oswego,  and  of  shippers  using 
that  port,  that  extiMisive  re{mirH  of  a  permanent  character  be  now 
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undertaken  by  the  General  Government.  The  district  officer  expresses 
the  opinion  that  the  best  solution  of  the  problem  is  that  of  permanent 
repair,  even  at  ^eat  cost,  provided  the  present  and  prospective  com- 
merce, and  the  use  of  the  port  as  a  harbor  of  refuge,  are  thought  to 
he  of  Hutticient  importance  to  justify  the  expenditure.  He  estimates 
that  the  necessarv  repairs  will  cost  approximately  $1,000,000. 

The  tonnage  of  the  port  has  materially  decreased  since  1894.  Nev- 
ertheless, in  1901  the  total  movement,  inbound  and  out,  was  565,052 
tons.  The  abnormally  low  figures  for  1902  (241,102  tons)  maj  fairly 
be  attributed  to  the  coal  strike.  According  to  present  inoications  the 
oommerce  for  1908  will  equal,  if  not  exceed,  that  for  1901,  and  there 
is  reason  to  believe  that  it  will  at  least  be  sustained  in  the  future. 
Oswe^  is  an  important  terminal  harbor  for  the  New  York  Central, 
Ontario  and  Western,  and  Delaware^  Lackawanna  and  Western  rail- 
ways. It  is  uiH)n  a  branch  of  the  Erie  Canal,  the  deepening  of  which 
to  12  foot  is  now  under  consideration  by  the  people  of  the  State  of 
New  York.  The  abrogation  of  tolls  upon  the  Welland  Canal,  in  the 
early  ^mrt  of  this  year,  appears  to  add  materially  to  the  prospective 
coinmorce  of  Oswego. 

Considered  as  a  harbor  of  refuge  alone,  the  breakwater  harbor  at 
Oswego  is  worthy  of  preservation.  It  is  near  the  paths  of  vessels 
|)assing  between  the  bt^  Lawrence  River  and  all  ports  on  the  south 
shore  of  I^ake  Ontario  west  of  and  including  Great  Sodus.  Further- 
more^ the  breakwater  at  Oswego  would  form  the  most  suitable  harbor 
of  refuge  for  American  shipping  on  Lake  Ontario  in  time  of  war  ujpon 
the  northern  frontier.  The  desirability  of  such  a  harbor  has  received 
much  consideration  in  connection  with  general  projects  for  natiomd 
dofen5H\ 

For  the  reiasons  stated  above^  the  Board  is  of  the  opinion  that  Oswego 
HarlH>r  is  worthy  of  impn.>vement  to  the  extent  of  the  permanent 
ro^^ir  of  the  outer  break water«  provided  the  cost  does  not  nuUerially 
oxctHHl  the  approximate  estimate  of  $1,000«000,  and  necooimeods  that 
(he  district  ottiix^r  be  diitH:ted  to  prepare  detailed  estimates  of  cosL 

For  Uio  Board: 

H.  F.  HODGKS« 

SifiUfT  Jiiiiiiar  /VmmsUL 

OmcK  Chikt  or  EIngixeiiss.  U.  S.  Akmt« 

R^jvct fully  np.f erred  to  Maj,  Theodore  A.  Bin^yham.  Corps  of  Ea^- 
neors. 

The  Yiow>i  of  the  IVttrd  of  En^neers  for  Rivei^  and  Hart^N9  are 
wwcarrod  in  bv  the  Cnief  of  En^rineei^  and  Ma v>r  Bingham  is  T^tiquesied 
to  pre^'ism'  an.i  suSniit  the  drtjukd  etstimates  of  cost  as  indicated  in  the 
piwfv^.ini:  irKiv>T^n>t*nt. 

By  command  of  Brig,  Gen.  Gilkspie: 

A.  MaHi^cvck, 
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[mill  fadoiMmflnt] 

U.  S.  EInginerb  Office, 
B^ff'alo,  N.  Z,  AuguBt  Sly  190S. 

Respectfully  returned  to  the  Chief  of  En^neers,  through  division 
engineer,  eastern  division,  with  letter  of  uiis  date  giving  detailed 
estimate  of  cost. 

Theo.  a.  Bingham, 
Major ^  Cbrpa  of  Engineers^ 

(Slzth  Indonement] 

U.  8.  Engineer  Office,  Eastern  Division, 

Jfew  York  Oitf/^  September  J^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  estimates  appear  to  be  ample,  except  perhaps  for  the  item  of 
capping  Htone.  The  cost  of  material  and  labor  in  placing  these,  some 
of  which  arc  in  water  18  feet  or  more  in  depth,  is  estimated  at  $1.75 
per  ton,  which  is  about  $1  per  square  foot  oi  top  area.  This  estimate 
may  l)e  l)ascd  upon  actual  cost  of  similar  work  under  similar  cir- 
cuni8tanc^8,  and  therefore  known  to  be  approximately  correct.  The 
amount  for  contingencies  and  engineering  is  not  too  large. 

Amos  Sticknet, 
Colondy  Oorpe  of  Engineere^ 

Inviston  Engtneer. 

[SeTenth  Indonement.] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

September  8,  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harlx)rs,  with  report  containing  detailed  estimates  of  cost  of  repairs 
to  breakwater. 
By  command  of  Brigadier-General  Gillespie: 

H.  F.  Hodges, 
Major  y  Corps  ofEngmeere* 

[Eighth  Indonement] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashingtAm^  Z>.  C?l,  September  IJ^^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  detailed  estimate  of  the  district  officer  contained  in  his  report 
of  August  81,  1908,  aggregates  9S)00,000.  Referring  to  paragraph  7 
of  the  IVoard^s  i*o{x>rt  of  June  6,  11K)8  (third  indorsement  nereon),  the 
Board  is  of  opinion  that  the  expense  of  the  ^^necessar^r  repairs  to  the 
outer  breakwater^  at  Onwego,  as  estimated  by  the  district  officer,  is 
]ustitie<l  l)v  the  commercial  importance  of  this  harbor,  and  that  it  is 
de«iral)le  ^or  the  United  States  to  undertake  the  improvement 
For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Ccl.^  Corns  of  Epgineers^ 

Senior  menSher  of  the  Board. 
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leiteb  op  maj.  t.  w.  stmons,  oorp8  of  engineers. 

United  States  Engineer  Office, 

Buffalo,  N.  J:,  April  9,  190S. 

General:  Under  date  of  February  3,  1903,  I  submitted  a  report  on 
the  prefiminary  examination  of  Oswego  Harbor,  New  York.  Para- 
grapn  20  of  this  report  contains  a  reference  to  the  value  of  the  outer 
harbor  at  Oswego  as  a  harbor  of  refuge. 

It  has  been  represented  to  me  that  in  this  paragraph  I  did  not  do 
full  justice  to  this  feature  of  the  harbor,  and  the  Oswego  Board  of 
Trade  has  written  me  a  letter,^  dated  April  8,  1903,  bearing  on  the 
subject,  and  sent  me  fourteen  letters  ^  from  vessel  captains  andowners, 
and  persons  familiar  with  the  situation. 

From  the  statements  and  data  submitted,  and  from  further  consid- 
eration, it  would  appear  that  Oswego  Harbor  plays  a  very  important 
part  as  a  harbor  of  refuge,  and  that  this  feature  should  be  given  full 
consideration  in  finally  deciding  as  to  the  course  to  be  pursued  in 
rerard  to  the  breakwater.  The  lettei  of  the  Oswego  Board  of  Trade 
and  the  fourteen  letters  accompanying  it  are  respectfully  submitted 
herewith. 

The  geographical  situation  of  Oswego  Harbor  is  such  as  to  make  it 
valuable  as  a  harbor  of  refuse,  and  the  outer  breakwater  makes  it  very 
much  more  valuable  for  such  use  than  if  this  breakwater  did  not  exist. 
The  loss  or  abandonment  of  this  breakwater  would  undoubtedlv  be 
severely  felt,  especially  by  those  engaged  in  the  coal  business  on  Lake 
Ontario,  whether  this  business  were  done  from  Oswego  or  the  other 
coal  ports  of  Little  Sodus,  Great  Sodus,  or  Charlotte. 

It  IS  raspectfuUy  recommended  that  this  letter    *    *    *     be  added 
to  my  report  of  February  3,  1903,  as  appendixes. 
Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Major^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Ghxesfie, 

Chief  of  Engineers,  U,  8.  A, 


detailed  estimate  of  cost  of  the  permanent  repair  of  the 
outer  breakwater,  oswego  harbor,  new  york. 

United  States  Engineer  Office, 

Buffalo,  N.  T.,  August  31,  190S. 

General:  I  have  the  honor  to  submit  the  following  report  on 
"detailed  estimates  of  cost  of  the  permanent  repair ■■  of  the  outer 
breakwater,  Oswego  Harbor,  New  York,  in  conformity  with  the  fourth 
indorsement  on  the  report  of  Maj.  T.  W.  S^^mons,  Corps  of  Engineers, 
U.  S.  Army,  dated  February  3,  1903,  on  a  preliminary  examination 
of  "Oswego  Harbor,  with  a  view  to  ascertaining  the  cost  of  necessary 
repairs  to  the  outer  breakwater." 

The  object  sought  is  to  repair  and  rebuild  the  present  breakwater 
structure  so  as  to  place  it  in  a  permanent  form  practically  secure  from 

A  Not  printed. 


Si 
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injury  by  the  excessive  wave  force  prevalent  at  the  locality.  The 
matter  is  fully  discussed  and  explained  in  the  report  on  the  prelimi- 
nary examination  above  referred  to  and  need  not  be  further  discussed 
herein. 

For  many  years  past  the  problem  of  the  permanent  repair  of  the 
Oswego  breakwater  has  been  studied  and  many  plans  have  been 
devis^  and  estimates  made  for  placing  the  structure  in  a  secure  con- 
dition. 

A  discussion  and  r^sum6  of  these  plans  and  estimates  of  cost  is  given 
in  the  Annual  Report  of  the  Qiief  of  Engineers  for  1899,  pages  3140- 
8143. 

This  report  concludes  as  follows: 

The  two  methods  of  strengthening  the  subetractnre  and  the  two  varieties  of  snpcr- 
structare  can  be  combined  in  four  ways,  which,  with  estimate  of  cost,  are  as  follows: 

Heavy  riprap  protection  for  substructure  and  concrete  superstructure.  $8^7, 700 
Substructure  strengthened  with  vertical  poets  and  concrete  super- 

Ptmcture 677,300 

(e)  Heavy  riprap  protection  for  Hub^tructure  and  superstructure  of  creo- 

sotedpme 676,300 

{d)  Substructure  strengthened  with  vertical  poets  and  superstructure  of 

creoeoted  pine 465,000 

Of  these  four  plans,  only  the  first  can  be  considered  as  approaching 
the  rexjuired  and  advisable  condition  of  permanency  of  structure 
sought;  and  this  first  plan  is  not  now  considered  adequate  in  the  light 
of  experience  gained  in  the  construction  of  the  breakwater  extension 
to  Stony  PoinL  at  Buffalo  Harbor,  New  York,  where  the  wave  force 
to  contend  with  is  as  great,  if  not  greater,  than  that  mentioned  at 
Osweeo. 

At  Buffalo  the  rubble  mound  or  stone  type  of  breakwater  has  proved 
its  eiuperiority  over  anv  structure  built  with  timber  cribs  for  a  sub- 
structure, surmounted  by  a  superstructure  of  timber  or  concrete,  and 
further,  it  has  been  proved  tnat  in  order  to  safely  resist  excessive 
wave  fori'o  the  fatter  type  of  structure  reauires  a  sea  slope  of  heavy 
riprap  corresponding  to  the  sea  slope  of  toe  rubble  mound  or  stone 
t\(>e.  With  thi.s  sea  slope  added,  the  timber-concrete  type  becomes 
largely  of  the  islone  construction,  and  it  would  be  more  aavantageous 
to  1^  a  step  further,  where  applicable  and  advisable,  and  omit  the 
difhcult  timber-concrete  superstructure  construction  and  substitute  a 
stone  construction  therefor,  posse.nsing  all  of  the  elements  of  perma- 
nency of  concrete  and  many  advantages  over  that  class  of  work  in 
flexibility  of  construction. 

At  Oswego  a  sea  slope  of  heavy  riprap  is  considered  essential,  and 
the  condition  of  the  existing  cril)  substructure  is  not  very  favorable, 
owing  to  its  weakness  and  irregular  alignment,  to  the  construction  of 
concrete  superstructure  upon  it.  It  is  therefore  considered  a  plain 
ca^e  where  it  would  be  most  advantageous  and  advisable  to  go  the 
step  further  and  build  the  superstructure  of  stone,  with  certain  special 
treatments  to  meet  local  conditions  and  recj^uirements.  In  this  esti- 
mate, therefore,  the  stone  type  of  construction  is  adopted. 

The  outer  breakwater  at  Oswego  is  composed  of  a  series  of  stone- 
filled  timber  cribs,  35  feet  square,  except  a  few,  which  were  built  70 
feet  long.  These  cribs  are  all  sunk  upon  the  natui*al  sand  and  clav 
bottttm  of  Lake  Ontario,  except  those  of  the  easterly  1,890  feet,  which 
were  placed  upon  a  stone  foundation  in  a  dredged  trench.  Many  of 
the  cnbe  sunk  on  the  natural  bottom  settled  out  of  line,  and  the  result 
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is  a  bad  ali^ment  of  the  structure.  The  cribs  were  sunk  in  juxta- 
position and  surmounted  by  a  continuous  timber  superstructure,  the 
parapet  of  which  is  12  feet  wide  and  about  18  feet  high  above  low 
water  (zero  of  Oswego  gauge),  except  on  the  southerly  846  feet  of  the 
west  shore  arm,  where  uie  parapet  is  only  9  feet  high.  The  banquette 
is  generally  23  feet  wide  and  6  feet  high  above  low  water. 

The  total  revised  and  checked  length  of  the  breakwater  is  6,031  feet, 
as  follows: 


Channel  arm 246 

Main  breakwater  to  breach  of  1884 4,212 

Breach  of  1884 1© 

Main  breakwater  west  of  breach  of  1884 4W 

West  shore  arm 916 

Total e,031 

The  existing  project  provides  for  maintaining  an  opening  75  feet 
wide  in  the  breach  of  1884  for  water  circulation. 

The  lengths  of  the  several  parts  of  the  breakwater  therefore  to  be 
repaired  and  rebuilt,  with  the  narrowing  of  the  breach  as  required  by 
the  project  provided  for,  is  as  follows: 


Channel  arm 246 

Mfun  breakwater  to  breach  narrowed  to  76  feet 4, 256 

Mahi  breakwater  west  of  breach  narrowed  to  75  feet 538 

West  shore  arm 916 

Total 6,  ©56 

The  several  parts  of  the  breakwater  will  require  different  treatment 
to  meet  local  conditions  and  requirements,  and  to  meet  these  three 
designs  of  structure  are  considered  necessary. 

There  is  submitted  herewith  a  tracing  on  which  is  shown  an  index 
map  of  the  Oswego  outer  breakwater  and  the  three  designs  of  structure 
referred  to.  The  lengths  of  structure  to  be  constructed  of  the  differ- 
ent designs  are  indicated  on  the  index  map. 

THE  GHANNEL  ARM. 

At  the  easterly  end  the  channel  arm,  246  feet  long,  is  on  the  side  of 
the  entrance  channel  and  should  not  be  provided  with  a  sea  slope  of 
riprap  stone.     It  is  exposed  only  to  infrequent  northeast  seas  of  not 

great  severity.  The  crib  substructure  must,  however,  be  strengtiien^ 
J  bolting  corner  posts  in  the  cribs  to  the  depth  of  about  16  feet,  and  it 
will  be  necessary  to  place  a  buttress  crib  in  extension  lakeward  40  feet 
on  the  line  of  the  channel  arm  to  hold  the  sea  slope  proposed  for  the 
main  breakwater  at  its  eastern  end. 

The  superstructure  on  the  channel  arm  is  designed  to  be  similar  to 
that  of  the  main  breakwater,  which  it  joins,  for  76  feet  from  the  junc- 
tion or  comer,  but  without  a  sea  slope;  while  the  superstructure  over 
the  southerly  170  feet  is  designed  to  be  flat  and  only  6  feet  above  low- 
water  level  to  admit  of  a  clear  view  across  it  from  vessels  entering  or 
leaving  the  harbor. 

This  portion  of  the  channel  arm,  170  feet  long,  would  be  of  the 
design  snown  therefor  on  the  tracing  and  would  be  built  of  concrete 
in  order  to  secure  the  needed  strength  on  this  low  section* 
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MAIN  BBEAKWATEE  TO  BBBAOH  NABBOWBD  TO  75  FEET. 

This  part  of  the  breakwater  is  4,256  feet  long.  It  is  used  for  moor- 
ing purposes  by  vessels  loaded  or  waiting  for  loads  and  by  vessels 
wbicn  seek  refuee  in  the  outer  harbor  in  storms.  The  bottom  of  the 
harbor  is  poor  nolding  ground  for  anchorage,  and  there  is  not  room 
for  vesseb  to  swing  at  anchor.  Mooring  to  the  breakwater  is  there- 
fore considered  essential  and  necessary  for  the  security  of  vesseb  in 
stress  of  weather,  and  this  feature  has  been  provided  for  in  the  design 
for  the  repair  of  this  section  of  the  breakwater. 

The  reconstruction  would  be  of  the  stone  design  as  shown  on  the  trac- 
ing. This  design  is  essentially  the  same  as  that  of  the  rubble  mound 
or  stone  breakwater  at  Buffalo  Harbor.^  The  existing  crib  substruc- 
ture, however,  forms  a  secure  foundation  and  back  wall,  and  admits 
of  constructing  a  banquette  and  providing  the  necessary  mooring 
facilities  thereon.  This  banquette  is  designed  to  be  of  concrete  to 
secure  strength  and  smoothness  of  finish. 

The  stone  portion  of  the  construction,  viz,  the  sea  slope  and  the  para- 
pet, is  composed  of  a  hearting  of  rubblestone  covered  with  a  rough 
paving  of  capping  stone,  all  as  shown  on  the  tracing.  The  capping 
stones  are  to  be  6  feet  tliick  and  in  blocks  weighing  from  4  to  14  tons, 
averaging  about  6  tons. 

The  proposed  construction  implies  the  tearing  out  of  the  existing 
timber  superstructure  to  low-water  level,  the  timber  and  bolts  therein 
to  be  disposed  of  and  the  stone  filling  to  oe  utilized  as  hearting  for  the 
parapet  and  banquette,  and  the  surplus,  if  any,  as  hearting  in  the  sea 
slope. 

At  the  westerly  end  of  this  section,  at  the  breach  or  gap,  a  sub- 
structure of  cribwork  would  be  required  to  form  a  buttress  for  the 
sea  slope  at  the  gap.  This  would  be  secured,  in  connection  with  the 
required  narrowing  of  the  breach  to  75  feet,  by  placing  a  new  crib  70 
feet  long,  44  feet  wide,  and  18  feet  high  in  the  breach,  and  extendinjg 
35  feet  lakeward  from  the  lake  face.  This  crib  would  secure  one-half 
the  required  closure  of  the  breach  or  gap  and  at  the  same  time  supply 
the  needed  buttress  for  the  sea  slope  at  the  gap.  A  similar  crib  on 
the  other  side  of  the  gap  would  secure  the  otner  half  of  the  required 
closure  of  the  gap  and  the  needed  buttress  on  that  side. 

MAIN  BREAKWATER  WEST  OF  BREACH  NARROWED  TO  75  FEET. 

This  part  of  the  breakwater  is  588  feet  lonjp^.  It  is  not  used  or 
required  for  the  mooring  of  vessels,  and  for  this  reason  a  banquette 
would  not  l>e  required.  The  reconstruction  would  be  of  the  stone 
design,  similar  to  that  for  the  main  breakwater  east  of  the  gap,  except 
that  the  parapet  is  carried  over  to  the  back  wall  and  the  concrete 
banquette  omitted,  as  shown  on  the  tracing. 

The  pn)posed  construction  implies  the  tearing  out  of  the  existing 
tim1>er  superstructure  to  low-water  level  and  the  utilization  of  stone 
filling  in  a  manner  similar  to  the  east  section. 

THE  SHORE  ARM. 

This  part  of  the  breakwater  is  916  feet  long.  It  is  not  used  for  the 
mooring  of  vessels  and  no  banquette  is  required. 

The  reconstruction  would  be  of  the  stone  design  similar  to  that  for 
the  main  breakwater  w^est  of  the  gap.     For  316  feet  from  the  junction 
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with  the  main  breakwater  tiie  stmctnre  would  be  of  the  full 
required  for  the  main  breakwater,  bat  for  the  600  feet  thence  shore- 
ward the  sea  slope  would  gradually  decrease  in  size  with  the 
in  depth  of  water  to  nothing  at  the  shore  end. 

This  decreas^ing  eonstmction  is  shown  on  the  tracing  br  a 
cross  section  for  a  depth  of  10  feet  of  water,  the  depth  along  the  ^> 
feet  ranging  from  Sfi)  feet  to  zero  at  the  diore.  The  pn>pi>9ed  coo- 
stmction  implies  the  tearing  out  of  existing  timber  sopen^tructixre  lo 
low  water  and  the  utilization  of  filling  stone  as  in  other  aectiooa. 


The  breakwater  designs  herein  considered  and  used  as  a  baas  of 
estimate  of  cost  are  essentially  of  the  rubble  mound  or  stone  type, 
which  implies  the  U£<e  of  large  quantities  of  rubblestone*  cooeiscug 
of  irregularly -shaped  masnes  of  stone  ranging  in  weight  from  a  few 
pounds  up  to  several  tons;  and  also  of  Girge  capping  stone  wfajch 
most  be  in  blocks  approximately  parallelopipedal  m  shape  and  rang- 
ing in  weight  from  3  to  14  tons  or  more.  This  capping  stone  sfaonSi 
be  uniformly  about  6  feet  in  one  dimension  and  not  less  than  3  fieeC 
thick  on  the  bed.  A  quarry  that  can  supply  the  requisite  capping 
stone  will  inevitably  supply  the  rubUestone  as  a  by-product  m  the 
process  of  quarrying  capping  stone. 

In  the  adoption  of  the  stone  design  of  breakwater  it  is  evident  tbml 
the  matter  of  an  adequate  supply  of  the  requisite  stone  nmsfi  be  a 
prime  consideration. 

In  the  case  of  the  proposed  Oswego  breakwater  work  it  may  be 
stated  that  the  conditions  are  favorable  for  securing  an  ample  sapply 
of  the  required  capping  and  rubbkstone  at  a  reasonable  cost  trtyai 
quarries  in  the  vicmity  of  Chaumont  Bay«  New  York,  at  the  eastern 
end  of  Lake  Ontario,  aiid  about  45  miles  distant  from  Oswego  Harbor. 

The  stone  here  found  is  a  Trenton  limestone*  which  is  extensively 
used  for  building  poiposes*  and  is  known  to  withstand  weatiier  elEec^ 
and  to  admit  of  dzessing  to  good  surfiures  if  required. 

This  stone  quarries  readily  in  well-shaped  masses  of  a  tiiickness  of 
several  feet,  and  can  be  obtained  in  unlmiited  quantities.  There  are 
good  facilities  for  transporting  the  stone  by  water  from  tiie  quarries 
to  Oswego. 

XSTDIATK  OF  COST. 

The  cost  of  the  permanent  repair  of  the  Oswego  breakwater*  m 
accordance  with  the  designs  hereinbefore  described  and  shown  on  die 
drawings  herewith*  is  estimated  as  follows: 

^Lenstii.  CO  fieec  A  to  B,  •§  nif  fcil  on  tbe  fmtoT  nxp  hsrewitlLj 


Bemovizttp  timber  «aper«tnctnTc  ami  scone  tillir.tr.  leveiliur  cribs  ^r  rnimt^ 

Cion  fior  «:Qiicrete  bujcks.  and  repiafcinff  foone  nilinif  m  aaper^cmtun* 51 .  TtH) 

Stremcthenizig  crib  jiibi3Cnii.tare  wiui  comer  potita^  ITU  lineftr  aeec  as  %:!Xi  ?«r 

fintirfrjoc J,-*U) 

Concrefie  blocks  in  piace.  410  cnbic  yaiTls.  at  110  per  ♦•nhii-  yori -K  ; •JO 

Man  ooma^fte  in  place.  64S  L-nbic  ranis.  iC  ^  per  ibu:  yar»i j,  li^-* 

Maohoie  covers,  mooring  rintc?.  xiofiera.  tdx:..! ...1 I*<JUU 

15.  »♦ 
Lii  per  cent- Uft^S 
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Th$  maim  bnakwaHer^  muHefgap^  narrowed  fo  VSfeet,  and  IB  fed  oftheehannd  arm, 
[Lenfth,  4,266  4-  76  «  4,882  foet«  B  to  C,  •■  marked  on  the  Index  map  herewith.] 

Bemovinff  timber  8ap>er8tnictore  and  stone  filling,  leveling  cribs  for  foun- 
dation for  concrete  blocks,  and  replacing  stone  nlling  in  superstQicture, 
4,288  linear  feet,  at  $16  per  linear  foot 164,320.09 

Strengthening  crib  substmctore  with  corner  poets,  76  linear  feet,  at  $20 
per  liiu»ar  foot 1, 620. 00 

Buttress  cribs,  filled  in  place,  at  east  end,  40  bv  30  bv  18  feet,  in  gap,  70 
by  44  by  18  feet,  110  linear  feet,  at  $100  per  linear  foot 11,000.00 

Rubble  stone,  in  4,266  linear  feet  of  sea  slope,  at  20.27  tons  per  linear  foot, 
86,270  tons,  at  $1.26  per  ton 107,837.60 

Capping  stone  in  4,332  linear  feet  of  sea  slope  and  parapet,  at  48.33  tons 
per  linearfoot,  209,365  tons,  at  $1.76  per  ton 366,388.75 

Concrete  blocks  in  place  in  4,332  linear  feet  of  banquette,  2,816  cubic 
yards,  at  $10  per  cubic  yard 28, 160. 00 

Mass  concrete  in  place  in  4,332  linear  feet  of  banquette,  4,808  cubic  yards, 
at  $8  percubic  yard 38,464.00 

Mooring  devices,  fenders,  etc 6, 000. 00 

622, 6fl0. 26 
Contingencies  and  engineering,  12}  per  cent 77,k:m.28 

700, 526. 53 

The  main  breakwaUrf  tool  ofgapf  namnoed  to  75/«ef,  and  S 16  fed  of  the  wed  shore  arm, 
[Length.  638+816*864  feet,  D  to  B,  as  marked  on  the  index  map  herewith.] 

Removing  timber  superBtmcture  and  stone  filling  and  replacing  stone  fill- 
ing in  puperptnicture,  864  linear  feet,  at  $15  per  linear  foot $12, 810. 00 

Buttn^crib,  filled,  in  place,  in  gap,  70 by  44  by  18  feet,  70  linear  feet,  at  $100 
per  linear  ifoot 7, 000. 00 

RubbK>«(tono  in  S54  linear  feet  of  sea  slope,  at  18.62  tons  per  linear  foot, 
16,W)1  tons,  at  ?1.26perton 19,876.25 

Capping  Htone  in  S54  linear  feet  of  sea  slope  ami  fmrapet,  at  49.16  tons  \>er 
Unear  foot,  4 1 ,983  tons,  at  $1 .76  per  ton 73, 470. 25 

113, 156. 50 
Contingencies  and  engineering,  12}  |)or  cent 14, 144.56 

127,301.06 
Ths  wed  shore  arm. 

[Length.  600  feet,  B  to  F,  •■  mvked  on  the  index  map  herewith.] 

Removing  timber  superstructure  and  stone  filling  and  replacing  stone 
filHiii!  ill  HU|H*rHtructure,  600  linear  feet,  at  $15  per  linear  loot $9, 000. 00 

Rul>bl(>}4t<me  in  61K)  linear  feet  of  sea  slope,  at  3.1  tons  per  linear  foot,  1,860 
tonn,  at  11.25  |ier  ton 2,326.00 

Capping  ptniiv  in  600  linear  feet  of  seaslo^teand  parapet,  at  34.246  tuns  fier 
Bm-ar  f<K)t,  20,647  tons,  at  $1.76  per  ton *..    36,W)7.25 

47, 282.  26 
Contingencies  and  engineering,  12}  percent 5,910.28 

63,192.63 

In  the  fore^oinf:  estimates  the  stone  filling  in  the  existing  timl)or 
work  is  roiiiputod  iin  sufficient  only  for  hearting  required  in  the  sujk*!*- 
RtriK'tures,  iM^rause  the  existincf  structure  is  not  completely  tilled  with 
stone  and  much  of  it  will  probably  l>e  found  to  be  disinteffrated  and 
not  suitable  f<»r  replacement.  Any  sur|)lus  over  the  amount  reauirrd 
for  the  suiM'rstrufturcs  would  l>e  utilized  as  heartine  in  the  sea  8io|>cs, 
with  a  convsiK»n<lin^  saving  in  the  amount  of  rubblestone  to  l>e  pur- 
chased.    In  all  cAS4»s  ^^  tons'"  are  net  tons  of  2,000  pounds. 
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It  will  be  noted  that  the  contingencies  and  engineering  are  estimated 
at  12i  per  cent  instead  of  the  usual  10  per  cent. 

This  IS  considered  necessary  for  the  reason  that  all  quantities  of  stone 
are  estimated  in  the  exact  amount  required  without  any  allowance  for 
settlement  of  the  sea-slope  stone  into  the  sand  bottom,  upon  which  it 
Would  be  built.  Such  settlement  is  quite  likely  to  occur  to  an  inde- 
terminate extent. 

The  possible  damage  to  the  cribwork  when  cut  down  and  exposed  to 
seas,  before  the  new  superstructure  can  be  placed,  must  also  be  consid- 
ered, but  is,  of  course,  indeterminate.  These  items,  with  ordinary 
contingencies  and  the  necessary  extraordinary  engineering  supervision 
required  on  stone  construction  of  this  character,  necessitate  the  esti- 
mation of  contingencies  and  engineering  as  given. 

Summary  esHmaie  of  cast. 

The  channel  ann $17, 307. 00 

Main  breakwater: 

East  of  gap .' 700,526.53 

Weetofgap 127,301.06 

West  shore  ann 53,192.53 

Total,  including  12}  per  cent  for  contingencies  and  engineering ...  SOS,  327. 12 
In  roand  numbers,  $900,000. 

Very  respectfully,  your  obedient  servant, 

Theo.  a.  Bingham, 
Major ^  Corps  of  jEngineers, 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A, 
(Through  tne  Division  Engineer.) 


R  R  12. 

ESTABUSHMENT  OF  HARBOR  LINES  .\T  OLCOTT  HARBOR,  NEW  YORK. 

International  Railway  Company, 

Buffalo,  X.  r:,  June  2^^  1903. 

Dear  Sir:  This  company  has  decided  to  improve  its  dockage  facili> 
ties  in  Olcott  Harbor,  New  York,  and  are  preparing  plans  for  build- 
ing a  dock,  as  shown  in  red  on  attached  plan^,  1164-12. 

Having  been  informed  that  the  first  step  to  be  taken  was  to  have 
the  harbor  line  established,  we  hereby  respectfully  request  that  this 
be  done.  On  looking  over  the  ground  it  appears  that  the  most  logical 
harlwr  line  would  be  represented  bv  straight  line  drawn  from  ••A*'  to 
'^  IV'  and  from  *•  B''  to  C  (see  atWhed  print «). 
Thanking  you  in  advance  for  the  favor  of  an  early  reply,  we  are, 
Yours\  truly. 

International  Railway  Compant, 
By  T.  W.  Wilson,  Ch!*^/  Engineer. 
Hon.  Elihu  Root, 

StxTttnri/  ff  IH/r,    Wti^/t*Ni/tifn^  D.  i\ 


<»Not  printed. 
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[Second  indonement] 

Office  Chief  of  Engineers,  U.  S.  Arbit. 

June  27,  1903. 

Respectfully  referred  to  Maj.  Theo.  A.  Bingham,  Corps  of  Engi- 
neers, inviting  attention  to  the  provisions  of  section  11  of  uie  river  and 
harlK^r  act  approved  March  3,  1899. 

If,  in  Major  Bingham's  opinion,  such  action  is  essential  to  the  pres- 
entation and  protection  of  the  harbor,  he  is  authorized  to  consider 
and  report  upon  the  subject  of  the  establishment  of  lines  for  the  entire 
harbor. 

After  the  matter  has  been  carefully  investigated  and  tentative  lines 
have  been  drawn  upon  a  qonvenient  map,  tne  whole  subject  will  be 
considered  at  a  public  hearing,  previously  advertised,  to  be  held  in 
Olcott,  N.  Y.,  at  which  all  interested  parties  will  be  given  full  oppor- 
tunitv  to  examine  the  proposed  lines  and  express  their  views  thereupon. 

with  his  final  report  on  the  proposed  lines  Major  Bingham  will 
submit  a  tracing  showing  the  lines,  with  proper  desc^ription,  which  in 
his  opinion  will  best  subserve  the  various  interests  involved. 

In  this  connection  attention  is  invited  to  the  fact  that  the  matter  of 
the  establishment  of  harbor  lines  is  one  which  should  be  treated  with 
great  care.  The  lines  to  be  approved  should  be  so  marked  and  described 
tnat  their  position  at  anj*  point  of  the  locus  may  be  determined  with 
precision  and  without  unusual  difficulty,  and  the  monuments  to  which 
they  are  referred  should  be  such  as  are  not  likely  to  be  disturbed  by 
ordinary  changes.  Furthermore,  the  lines  should  be  so  fixed,  with 
regard  to  present  and  future  land  and  water  interests,  that  the  neces- 
sitv  fi>r  future  modifications  may  be  obviated  so  far  as  possible  and  thus 
re<)uce  to  a  minimum  the  likelihood  of  embarrassing  controversies  aris- 
ing* in  w  hich  the  rights  of  property  and  the  emciency  of  the  work 
of  the  I>e|)artment  may  l)e  brought  in  question. 

To  Ih»  returned. 

By  command  of  Brig.  (ieii.  Gillespie: 

A.  Mackenzie, 
(kUofu^l,  Corps  of  Engineers. 

[Third  indonement.] 

U.  S.  Engineer  Office, 

Buffah,  N.  Y.,  Jidy  13,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  with  report  of  this  date. 

Theo.  A.  Binoham, 
Major,  Corps  of  Engine*  r  . 

[  Fourth  indoiMmen  t  ] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Jxdy  17,  1903. 
Respectfully  returned  to  the  Secretary  of  War. 
The  International  Railway  Company  naving  requested  that  harlx)r 
lines  Ih>  established  in  front  of  their propertj'  at  Olcott  Harbor,  New 
York,  the  matter  was  n»fern>d  to  Maj.  Theo.  A.  Bingham,  Corps  of 
Engineers,  who  has  given  it  careful  consideration,  and  attention  is 
n»spectfullv  invited  to  his  rt^jwrt  of  the  13th  instant,  herewith: 

Major  Hinghani  submits  a  tracing"  on  which  is  delineated  in  red  the 

0  Not  printed. 
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harbor  line  on  the  east  side  of  tho  inner  barber  of  Olcott,  whid 
recommends  be  adopted  as  a  coincident  bulkhead  and  pierhead  I 
and  between  which  line  and  the  present  shore  line  no  fillmf  Bhoul< 
done,  unless  it  be  confined  by  suitable  permanent  bulkneads. 
states  in  his  report  that  the  proposed  harnor  line  has  been  a^ree 
by  the  International  Railway  Company. 

I  recommend  that  the  line  selected  be  approved,  and  that  the  Se 
taiy  place  hi^  appro%'al  on  tho  tracing,"  which  has  been  prepared 
bis  signature. 

A.  Mackenzie, 
Actiixj  Chief  of  Engineer 

Note. — The  linos  referred  to  and  shown  on  tiie  map  mentioned  » 
approved  by  the  Secretary  of  War  July  20,  1903. 


KB]X>BT  OP  HAJ.  TUEO.  A.  BINGHAM,  CORPS  OF  ENGINEERS. 
UnIIED   StATEB   £NtiINEEB  OfFICE,  - 

Buffalo,  N.  T.,  July  W,  I90-. 

General:  1  have  the  honor  to  submit  the  following  report  on 
establishment  of  a  harbor  line  at  Olcott  Harbor,  New  York,  in  ( 
formity  with  the  second  indorsement. 

The  blueprint  accompanying  the  application  for  the  harbor  lim 
the  International  Railway  Company  shows  the  property,  along  wl 
they  desii'e  a  harbor  line,  as  owned  by  the  Lockpurt  and  Olcott  li 
way.  This  company  was  absorbed  by  the  International  Raih 
Company,  and  the  property  is  known  to  belong  to  the  latter  comp 
by  deeds  on  record  in  Niagara  County,  N.  Y.,  and  by  the  approva 
Frebsec  and  Olmsted,  engineers  and  surveyors  in  Ni^rara  CouDty 
shown  on  the  blueprint. 

The  International  Railway  Company  is  therefore  the  proper  ap 
cant  as  owner  of  all  the  land  on  the  east  side  of  what  may  be  called 

S resent  inner  harbor  of  Olcott,  beyond  the  United  States  piers.  ' 
[ain  Street  Bridge  is  a  fixed  bridge,  and  tho  water  area  above 
bridge  is  not  used  at  present  for  any  commercial  purpose;  nor  i 
likely  to  be  for  some  years  to  come. 

The  establishment  of  the  harbor  line  as  applied  for  by  the  In 
national  Railway  Company  would  therefore  meet  all  immediate 
prospective  requirements  for  an  indefinite  period. 

It  may  be  further  stated  that  there  is  at  present  no  call  for  esl 
lishing  a  harbor  line  on  the  west  side  of  the  harbor.  The  propc 
harbor  line,  shown  on  the  tracing"  submitted  herewith,  is  practic 
coincident  with  the  channel  limit  on  the  east  side  specibed  in 

f (resent  project  for  tho  improvement  of  Olcott  Harbor.  The  char 
imit  of  the  proposed  project  on  the  west  side  is  also  shown  on 
tracing.  Should  the  commerce  of  Olcott  Harbor  be  developed  to 
extent  proposed  by  tho  International  Railway  Company,  it  is  proltf 
that  this  company  will  further  develop  its  facilities  by  constructin 
turning  bnsin  on  tho  west  side  of  the  harbor.  The  establishment  i 
harlx)r  line  on  the  west  side,  therefore,  will  not  be  advisable 
iiecrcsary  until  tho  International  Railway  Cximpany,  or  other  propf 

"  Not  printed. 
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owners  on  that  water  front,  («n  determine  what  their  neoda  will  hv. 
The  west  siile  is  at  present  occupied  only  by  a  few  small  l)oat  houses. 

From  (lata  for  locatin^  and  describing  the  proposed  harbor  line  on 
hand  at  this  office  a  tniemg"  has  been  prepared  and  is  submitted  hen»- 
with,  on  which  is  delineated  in  red  and  descTibc^d  a  harbor  line  which, 
in  my  opinion^  should  be  adopted  at  the  locality  as  a  coincident  bulk- 
head and  pierhead  line,  and  l^tween  which  line  and  the  present  shore 
line  no  tilling  should  1m»  done  unless  it  }ye  contined  by  suitable  perma- 
nent bulkheiuls. 

The  proposed  harlxir  line  has  \wien  agreed  to  by  the  International 
Kailway  Company. 

Very  respectfully,  your  obedient  servant, 

Theo.  a.  Bingham, 
Major ^  CorjM  of  Emjineers. 
Brig.  (ten.  (j.  L.  Gillespie, 

Chirf  of  Kngineern^  T\  S.  A. 

<«Not  printed. 
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APPENDIX  S  S. 


IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  SOUTH  OK 

SAN  FRANCISCO. 


REPORT  OF  CAPT.  C  IL  3PKINSTRY,  CORPS  OF  ENGINEERS,  OFFICER 
IX  ill  ARC,  E,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904.  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPBOVKMENTK. 


1.  San  Dieiffo  Harbor,  (.California. 

2.  IVen- water  harbor  at  Ran  Pe<lro  Bay, 

California. 


3.  Wilmington  Harl>or,  California. 

4.  San  Luifl  Obiiipo  Harbor,  California. 


KXAMINATION8. 


5.  r4>lorado  River  bet  ween  Eldorado  Can-  '  7.  Santa  Crux  Bay,  California. 

yon  and  Rio vi lie,  Nevada. 

6.  (■o'lorado    River,  Arizona   and    C-ali- 

fomia,  from  Yama  to  the  Mexican 
boundiary  line. 


ITniti>:i>  States  Engineer  Office, 

Iam  AngdfS^  CuL^  July  H^  190^. 

General:  I  have  the  hoiiur  to  forward  hei*ewith  annual  report  on 
works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  endin^^  June  30,  1904. 

Very  re»pei'tfully,  your  obedient  servant, 

C.  H.  McKlNSTRT, 

Captain^  CorpH  of  Engineers. 
Brijj.  Gen.  A.  Mackenzie, 

Chief  <{f  Ungineent^  l\  S,  Anny, 


S  S  X. 

IMPROVEMENT  OF  SAN  DIE(K)  HARBOR,  CALIFORNIA. 

TTki'jttty. — Under  contract  entered  into  April  1,  19()3,  with  A.  E. 
BaJ)C(K*k,  104,850  tons  of  stone  was  delivered  durinjf  the  fiscal  year  at 
a  cost^  including  engineering  and  all  other  expenses,  of  $196,964.07. 
The  total  amount  ot  stone  to  be  delivered  under  this  contract  is  108,108 
tons  and  the  contract  is  about  95  per  cent  completed.    The  jetty  has 

33S3 
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been  extended  from  station  46+95  to  its  full  projected  length  of  7,500 
feet. 

Dredqing  outer  har. — Under  contract  dated  November  20, 1902,  with 
A.  A.  rolhamus,  the  work  of  dredging  the  outer  bar  was  begun  Julv 
10,  1903,  and  was  completed  February  13,  1904,  123,567  cubic  yards 
having  been  removed.  The  total  cost  of  the  work,  including  engineer- 
ing and  all  other  expenses,  was  $38,686.10.  A  cnannel  26  feet  deep 
and  271  feet  wide  (28  feet  deep  over  a  width  of  171  feet)  was  exca- 
vated.    Soundings  taken  in  June  indicated  no  deterioi'ation. 

Dredging  middle  ground. — Under  contract  dated  February  27, 1904, 
with  A.  A.  Polhamus,  for  dredging  the  middle  ground  work  was 
begun  March  10,  1904,  and  was  suspended  April  16,  1904,  the  dredge 
having  been  ruij  into  and  sunk  by  the  State  of  California.  Up  to 
April  16, 1904, 34,343  cubic  yards  nad  been  removed  at  a  cost,  includ- 
ing engineering  and  all  other  expenses,  of  $8,600.94.  The  result  of  this 
work  was  a  channel  200  feet  wide  ana  28i  feet  deep,  which  has  since 
shoaled  to  about  26  feet.  It  is  expected  that  dredging  will  be  resumed 
in  July. 

The  available  balance  will  be  applied  to  the  completion  of  the  con- 
ti*acts  now  in  force.  Any  additional  funds  appropriated  should  be 
applied  to  the  maintenance  of  the  channels  through  the  outer  bar  and 
tne  middle  ground. 

Money  statement, 

July  1,  1903,  balance  unexpended $285,776.08 

October  12  and  22,  1903,  refundment  by  division  engineer  on  account 
purchaseof  unlimited  railroad  ticket 3.26 

265,  779. 34 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  209, 907.  M 

July  1,  1904,  balance  unexpended 55,871.80 

July  1,  1904,  outstanding  liabilities 23,822.47 

July  1,  1904,  balance  available 32,049.33 

July  1,  1904,  amount  covered  by  uncompleted  contracts 28, 073. 04 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,1904 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


AMOUNT  AND  DATS  OF  ALL  APPROPRIATIONS  FOR  THE  WORK  SINCB  1875. 


March  3,  1875 $80,000.00 

March  3,  1879 1,000.00 

August  11, 1888 1,000.00 

September  19,  1890 60.500.00 

July  13,  1892 50,000.00 

August  18,  1894 50,000.00 


June  3, 1896 $50,000.00 

March3,  1899 65,000.00 

June  13, 1902 75,000.00 

March3,  1903 192,850.00 

Total 625,350.00 
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ABCTBACT  QV  ALL  CONTRACTS  IN  lOHCB. 

Omtract/or  dredging  on  mUrr  bar. 

Name  of  contractor:  A.  A.  Polhamus. 

Contract  entered  into  November  20,  1902;  approved  December  4,  1902. 
Work  to  l)egin  July  10,  1903;  contract  to  be  completed  November  11,  1903. 
Contract  for  dredgtng  122,807  cubic  yards,  at  28^  centa  per  cubic  yard. 

Oontmdfar  competing  jetty. 

Name  of  contractor:  A.  E.  Babcock. 

(^ontract  entere<l  into  April  1,  1903;  approved  April  18. 1903. 
Work  to  beg^in  June  26,  1903;  contract  to  be  completed  December  26,  1904. 
Contract  for  delivery  of  1(^,106  tons  (of  2,000  pounds  each)  of  nibbiestone,  at  $1.85 
per  ton. 

Oontrad/cT  dredging  on  middU  ground. 

Name  of  contractor:  A.  A.  Polhamus. 

Contract  entered  into  February  27,  1904;  approved  March  10,  1904. 
Work  to  ))e^n  Ma^  14,  1904;  contract  to  be  (X>mpleted  November  2.  1904. 
Contract  for  dredgmg  84,444  cubic  yards,  at  22}  cents  per  cubic  yard. 


COMMKRCIAL  HTATIHTICH   POR  THE  YBAR  ENDING   DBCBMBKR  31,  1903. 
(Pumiahed  by  the  ooUector  of  ciutonui  at  8an  Diego.  Cal.] 


Veveb: 
8te«m.. 
Sailinff. 


ToUl. 


Tfmnaigo 

Drmit.  frrMktett feet . 

Lumber do. . . 

MerchandiM* tout. 

Cital do... 

Omont do. . . 

Drew do... 

U  rain do. . . 


1M.H24 

19.486,000 

16.547 

82,673 

22.463 

376 


Outi^o- 
iny. 


IW 
36 


22ft 


67.390 

24 

440.000 

12.K29 

168 

92 

I.IW 

&.fiO0 


Total  amount  of  freight  entered  and  cleared  in  1903, 131,706  tons,  an  increaoe  of  25 
per  (vnt  over  that  of  the  preredinK  year. 
No  lines  of  transportation  have  been  established  or  abandoned  during  the  year. 


S  S  a. 


DEEP-WATER  HARBOR  AT  SAN  PEDRO  BAY,  CALIFORNIA. 

The  construction  of  the  breakwater  was  continued  during  the  year, 
under  continuing  contract  dated  June  7,  1900,  with  the  California 
Construction  Company,  of  San  Francisco,  Cal. 

At  the  tx^ginning  or  the  fiscal  yetiv  1,118,783  tons  of  stone  had  l>oen 
dei)ositcd  in  the  8ul>structure,  which  had  been  raised  to  mean  lower 
low  water  and  was  about  completed  for  the  length  of  5,715  feet  from 
its  westerly  end,  and  21,t242  tons  had  been  pliu^  in  the  superstruc- 
ture, no  {)art  of  which  wtus  completed. 

During  the  fiscal  year  ending  June  30,  1904,  134,072  tons  of  sand- 
stone and  «313,23H  tons  of  gramte,  a  total  of  447,310  tons,  was  placed 
in  the  substructure,  and  22,034  tons  of  stone  in  the  superstructure. 
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This  makes  a  total  of  1,566,093  tons  in  the  substructure,  of  43,276  tons 
in  the  superstructure,  and  of  1,609,369  tons  under  the  contract. 
During  the  fiscal  year  the  double-track  trestle  was  extended  1,666  feet, 
making  ite  total  len^h  7,876  feet. 

The  substructure  is  to  mean  lower  low  water  and  about  completed 
for  a  length  of  7,284  feet,  and  some  stone  has  been  deposited  for  the 
further  cnstance  of  416  feet.  Work  has  been  done  on  the  superstruc- 
ture over  a  length  of  1,919  feet,  commencing  636  feet  from  the  westerly 
end  of  the  breakwater.  The  amount  of  stone  placed  in  the  superstruc- 
ture is  eauivalent  to  about  1,400  feet  of  completed  work.  So  far  as  the 
rate  of  delivery  is  concerned  the  contractor  is  ahead  of  the  rcKjuire- 
ments  of  the  contract.     The  contract  is  about  61  per  cent  completed. 

The  work  on  the  breakwater,  particularly  the  substructure,  has 
already  advanced  far  enough  to  shelter,  in  stormy  weather,  a  large 
anchorage  area  and  the  entrance  to  the  inner  harbor. 

The  total  amount  expended  on  this  work  to  June  30,  1904,  is 
$1,397,681.09. 

The  available  balance,  together  with  any  additional  appropriations, 

should  be  expended  in  extending  the  breakwater  under  contract  and 

for  contingencies. 

Money  statement. 

July  1,  1903,  balance  unexpended $612,092.37 

Amount  appropriated  by  sundry  civil  act  approved  April  28, 1904 350, 000. 00 

962, 092. 37 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        438,244.17 


July  1,  1904,  balance  unexpended 523,848.20 

July  1,  1904,  outstanding  liabilities 69,700.95 

July  1,  1904,  balance  available 454,147.25 


July  1,  1904,  amount  covered  by  uncompleted  contracts 1, 197, 256. 05 


Amount  (estimated )  required  for  completion  of  existing  project 743, 108. 80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1906,  for  works  ot  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1904 400,000.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 


AMOUNT  AND   DATE  OF  ALL   APPROPRIATIONS   FOR  THE  WORK. 

June  3, 1896 «  $50, 000. 00 

July  1,1898 400,000.00 

March  3, 1899 200,000.00 

March  3, 1901 146,000.00 

June  28, 1902 311,085.00 

March  3, 1903 500,000.00 

April  28, 1904 350,000.00 

Total 1,957,085.00 

Received  from  sale  of  property .05 

Total 1,957,085.05 

oOf  the  appropriation  of  $50,000  made  by  river  and  harbor  ac't  of  June  3,  1896,  for 
deep-water  liarlK)r  at  Santa  Monica  Bav/orSan  Pe<iro  liay,  California,  $35,555.76 
was  expen<led  by  the  Board  provided  for  by  said  act.  For  the  full  report  of  the 
Board,  with  its  accom]>anying  documents,  see  Senate  Document  No.  18,  Fifty-fifth 
Oongress,  first  session. 
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ABSTRACT  OF  ALL  OONTKACIB  IN  lORCB. 

Oofitract  for  rontinuiimi  of  hreahvater. 

Name  of  ('ontnu*t4)r:  California  ConHtnirtioii  Coninany. 

Contra**!  (»nU»nMl  into  June  7,  1900;  approvwl  June  27,  1900.     Work  to  begin 
Aujfiist  4,  HKX);  contract  to  be  completed  Jiine,  1906,  provided  adequate  appropria- 
tionH  ATv  made  by  Congrees. 
Ratefl: 

For  Bubstmcture  stone,  $0,944  per  ton  of  2,240  pounds. 
For  Muperstructure  stone.  $3.10  per  ton  of  2,240  pounds. 
For  concrete,  $6  per  cubic  yard. 
Quantities  (estimated): 

Htone  in  substructure,  1,985,958  tons;  stone  in  superstructure,  221,025  tons; 

U>tal,  2,206,983  U>ns. 
0»ncretc,  2,870  cubic  yards. 
Total  consideration  of  contract  (approximate):  $2,3/5,546.05. 


(^>MMERCIAL  STATISnai   FOR   YRAR   RNDINd    DBCRMBRR  31,  1903. 

For  commercial  statistics  see  report  of  Wilmington  Harbor,  California. 


S  S  3. 

IMPROVEMENT  OF  WILMINGTON   HARBOR,  CALIFORNIA. 

T7u'  dnJ(je, — Contract  was  entered  into  Octol)er  17,  1903,  with  the 
Kllicott  Marhine  Company,  of  Baltimore,  Md.,  in  the  sum  of  $98,4<H), 
for  the  construction  of  a  20-inch  suction  dredge.  Work  on  the  hull  was 
l>c|^in  March  8,  1904,  and  at  the  close  of  the  fiscal  j^ear  all  the  work 
that  could  1)6  done  on  the  hull  in  advance  of  the  installation  of  the 
machinery  was  completed.  The  greater  part  of  the  machinery'  has 
l)een  delivered  at  San  Pedro  and  the  work  of  installation  is  in  progress. 
The  cost  of  the  work  on  the  dredge  to  June  30,  1904,  was  $23,094. 

Pontons^  (/fW/utrf/e  ph>e^  lumber^  etc. — All  lumber  reauired  for  the 
construction  of  derrick  lighter,  oil  barge,  water  barge,  ana  24  discharge- 
pi  ih'  pontons  has  l>een  ordered,  and  the  greater  part  of  it  has  been 
delivered.  It  is  to  cost  $2,125.97.  The  following  contracts  have 
l)ecn  entered  into,  viz,  with  H.  E.  Carse,  May  6,  1904,  for  hardware 
re<juired  for  construction  of  pontons,  etc.;  with  Baker  Iron  Works. 
Mav  12,  1904,  for  furnishing  2,048  feet  of  20-inch  discharge  pipe  and 
4  ellx)ws;  with  New  Jersey  Car  Spring  and  Rubber  Compan}%  May 
14,  IIHH,  for  furnishing  25  rubber  sleeves;  and  with  H.  E.  Carse, 
June  8,  1904,  for  furnishing  gasoline  launch,  with  16-horsepower 
^'Standanr'  engine.  A  part  of  the  hardware  contracted  for  has  been 
delivered.  At  the  close  of  the  fisi*al  year  the  hull  of  the  launch  was 
about  50  pt»r  cent  completed. 

Iht^igituj, — rnder  the  contract  entered  into  November  24,  1902, 
with  Raymond  A.  Perry,  of  Oakland,  C!al.,  234,339  cubic  yards  of 
material  was  removed.  89,588  cubic  yards  from  alongside  £>eadmans 
Island  (division  A)  and  144,751  cubic  yards  from  the  entrance  above 
Deadmans  Island  and  from  the  inner  harbor  along  the  docks  on  either 
side  (division  R),  at  a  cost,  including  engineering  and  all  other  expenses, 
of  $72,8sr).(;i.  There  had  been  removed  during  the  preceding  tis(*al 
year  19, 14»>  cubic  yards  from  division  A  and  104,589  cubic  yan£  from 
division  B.  The  total  quantitv  removed  under  the  contract  is  358,074 
cubic  yards,  and  the  contract  is  about  97  per  cent  completed.  At  the 
entrance  the  dredging  is  being  carried  to  the  depth  or  20  feet.    The 
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material  is  soft  clay,  hard  clay,  and  fi*agmcntal  rock.  The  map  here- 
with shows  the  condition  of  the  cntmnce  and  inner  harbor  June  3<>, 
1904.  The  dredging  in  division  A  has  been  accompanied  by  tlie 
scouring  of  the  outer  bar,  which  now  carries  slightly  more  than  18 
feet  of  water,  a  gain  of  nearly  3  feet  over  the  governing  depth  at  the 
beginning  of  the  fiscal  year. 

§o  far  as  material  removed  is  concerned  the  dredging  project  is 
about  11  per  cent  completed.  The  project  as  a  whole,  including 
repairs  to  east  jetty  and  construction  of  dredge,  as  well  as  dredging, 
is  about  20  per  cent  completed. 

One  of  the  minor  items  of  the  present  project  is  the  building  of  a 
restraining  dike  to  divert  the  Los  Angeles  River  from  Wilmington 
Lagoon.  At  the  time  the  project  was  adopted  it  was  telieved  that  the 
channels  in  the  upper  end  of  the  lagoon  were  being  tilled  to  a  sensible 
extent  by  material  brought  down  by  the  river  vnien  in  flood.  The 
lowering  of  the  low- water  plane,  due  to  an  increase  in  the  sectional 
area  of  the  harbor  entrance,  will  partly  account  for  apparent  evidences 
of  fill.  The  provisions  for  taking  care  of  the  flood  watei*s  by  drawing 
them  off  for  irrigation  are  becoming  more  perfect  all  the  time,  and  the 
quantity  of  material  brought  down  by  the  river  is  less,  on  the  average, 
every  year.  To  construct  the  dike  in  question  would  be  to  close  the 
slough  leading  to  Long  Beach,  a  channel  of  little  present  importance, 
but  one  that  it  may  prove  desirable  to  improve  at  some  future  day. 
It  will  likewise  mean  placing  a  barrier  to  the  future  development  of 
Wilmington  Harbor.  In  order  that  sudden  floods  might  not  do  dam- 
age, it  would  be  necessary  to  make  and  to  maintain  a  new  mouth  for  the 
river,  a  difficult  and  expensive  work  on  a  sandy  coast.  The  best  and 
most  economical  plan  seems  to  be  to  give  up  the  dike  and  to  remove, 
by  dredging  from  time  to  time,  any  material  that  mav  be  deposited  in 
the  harbor  channels.  It  is  accordingly  recommended  that  the  project 
be  modified  by  striking  out  the  item  calling  for  the  building  of  this 
dike.  (Authority  for  recommending  modification  of  project  is  con- 
tained in  Department  indorsement  of  February  13,  1904.) 

The  amount  expended  under  the  existing  project  to  June  30,  1904, 
is  $108,815.66. 

The  available  balance,  together  with  additional  appropriations, 
should  be  expended  in  completing  the  existing^  dredging  contract,  in 
constructing  the  dredge  and  its  auxiliary  floating  plant,  and  in  oper- 
ating the  dredge. 

Monet/  statement. 

July  1,  1903,  balance  unexpended $276,582.86 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      84,895.19 

July  1,  1904,  balance  unexpended 191,687.67 

July  1,  1904,  outstanding  habilitiee 10,792.50 

July  1,  1904,  l)alance  available 180,895.17 


July  1 ,  1904,  amount  covered  by  uncompleted  contracts 103, 484. 42 

Amount  (estimate<l )  required  for  completion  of  existing  project 249, 496. 68 

Amount  that  i«n  Ihj  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pendeii  July  1,  1904 125,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4,  1897. 
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AMOUNT   AN1>  DATS  OF  ALL  APPROPRIATIONM  FOR  TIIR   WORK. 

March  3,  1871 $200,000     Anjnwt  11,1888 $90,000 

June  10,  1872 75.000     Sentembtr  19,  1890 34,000 

March  3.  1873 150,000  i  Julv  13,  1892 51.000 

March  3,  1875 30,000  |  June  3,  18<)6 50.000 


June  1 8,  1 878 20. 000 

Marth  3,  1 879 1 2, 000 

June  14. 1880 35,000 

March  3,  1881 a3,000 

AujfUf t  2,  1882 100, 000 

July5,  1884 50,000 

August  5, 1886 75,000 


June  13,  1902 250,000 


Total 1,255.000 

Rect»ive<l  inmx  Hale  of  projv 
ertv 1 


Aggregate 1,255,<K)1 


AlVTRACT  OF  ALL  CX)N*TRACTH  IK   FOHCB. 

Contract  for  dredging. 

Nanie  of  <'ontra<*t<>r:  Raymond  A.  Perrv. 

Contnw't  entenNl  into  Xoveml^er  24,  1902;  approvtMl  De4'enil>er  11,  1902. 

Work  to  Uyin  in  division  A,  Fehruarv  14.  iWKi;  in  divinion  B,  March  KJ,  1903. 
Contnirt  to  lie  coinpletinl,  for  divinion  A,  OctoiK»r  14,  PKX3;  for  division  B,  \ovend)er 
2fi,  U*03.     l)Ht«'  of  ooniph'tion  extende<l  to  SeptenilH»r  14,  IJHH. 

C'ontnu't  for  «lre<l>rin>j  120,000  cuhic  yards  at  50  <'ent*  per  <iihic  yani  in  division  A, 
and  250,000  cuhic  yanis  at  16  cents  per  cuhic  yard  in  division  B. 

Contract  for  conttruciion  of  dredge. 

Name  of  contractor:  EUicott  Machine  Company. 
Contract  cnten«<l  intoOctoher  17,  190.3;  approve*!  Novemher  tt,  1903. 
Work  to  iMvin  IKHvmlMT  12,  1903.     Contrai-t  to  )>e  (N»mplet4Nl  May  12,  1904.     Date 
of  «f»niplction  cxtcndiNl  to  Au^^ut^t  10,  1904. 
Contract  for  constniction  of  20-inch  mictitm  dredge  ft>r  $98,400. 

Otntntct  for  fumiMug  hanlwarr  for  ponUm*. 

Name  of  contnu'tor:  H.  K.  Carn*. 

Contract  ciiten^l  into  May  «,  MKM;  appn^ved  June  3,  1904. 

IV'Hvcry  to  Im'  made  July  24,  1904. 

Amount  of  ctmtract,  $1,1)49.09. 

Omirad  for  fumiMhing  dUchargr  jtipc. 

Name  of  (H)ntni<*tor:  Baker  Iron  \V<irk«. 
Contract  enti'nMl  into  May  12,  UK>4;  apprr>ved  June  3,  1904. 
Delivery  to  1h»  ma<le  August  8,  1904. 

Contnui  for  fuminhing  2,048  feet  of  20-inch  discharge  pipe  and  4  elhows  for 
$3,02:i.08. 

f  hntract  for  fumUh ing  ni Uier  itlffrrn. 

Name  of  contni<*tor:  New  Jer^y  Car  Spring  an<l  UuhlnT  (Vimfiany. 
ContnK't  cntcnMl  into  May  14,  1904;  appnn'iHi  June  17,  liHH. 
I><'!iv«'ry  to  U*  ma<le  Augtist  22,  1904. 

(Contract  f(.ir  furnishing  25  ruhher  sleeves,  21 1  inches  diameter,  3  feet  long,  for 
$1,275. 

Emrrgnuy  nmtract  fitr  iaunrh. 

Name  of  «»ontnictor:  H.  K.  C^arne. 
Contnu't  cntennl  into  June  8,  1904. 


Work  t«»  lH»gin  June  8,  1904;  iiwitnu't  to  U*  (nmipletiil  July  20,  1904. 
Contrait    f«>r  gasoline   launch,    VA)  fe(>t    long,    /-foi»t   lieam,    with 
•'Standanl*'  engine,  for  $1,732.50. 


IB-horsepower 
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CX)MMERCIAL  STATISTICS  FOR  THB  YSAR  ENDING   DBCBMBBR  31,  1903. 

[FumiBhed  by  the  collector  of  customs  at  Los  Angeles,  Cal.] 


Vessels: 

Steam 

Sailing 

Total 

Tonnage 

Draft,  greatest feet 

Merchandise,  general tons 

Lumber feet 

Crude  oil barrels 

Cement do. . 


Incoming.   '  ^^ 


I      in?. 


1,266 


477,193 

21 

20,200 

362,519,101 

22,900 

13,600 


1.2M 


425,  ISA 

18 

12,367 


33.400 


Total  amount  of  freight  entered  and  cleared  in  1903,  769,404  tons,  an  increase  of 
30  per  cent  over  the  preceding  year. 
No  lines  of  transportation  Imve  been  established  or  abandoned  during  the  year. 


S  S  4. 

IMPROVEMENT  OF  SAN  LUIS  OBISPO  HARBOR,  CALIFORNIA. 

At  the  beginning  of  the  fiscal  year  there  was  in  force  a  contract, 
entered  into  February  14,  1903,  with  A.  A.  Polhamus  for  breakwater 
construction.  When  work  began  under  this  contract  the  breakwater 
had  been  completed  for  a  distance  of  700  feet  from  Whaler  Island  and 
partially  built  for  the  further  distance  of  300  feet.  The  4,711  tons  of 
stone  delivered  under  this  contract  during*  the  fiscal  year  ending  June 
30,  1903,  was  used  in  building  up  the  300  feet  of  partially  completed 
work  in  order  to  afford  shelter  to  the  floating  plant. 

During  the  fiscal  year  ending  June  30,  1904,  20,476.5  tons  of  stone 
was  delivered,  at  a  cost,  including  engineering  and  all  other  expensei», 
of  J48,021.08,  and  the  breakwater  was  completed  to  a  point  1,160  feet 
from  Whaler  Island.  The  contract  was  completed  October  13,  1903. 
During  the  past  winter  the  outer  100  feet  of  the  breakwater  was  some- 
what beaten  down  by  the  waves. 

The  total  amount  expended  on  the  construction  of  this  breakwater 
to  June  30,  1904,  is  $2y9,333.56,  and  the  project  is  about  50  per  cent 
completed. 

The  available  balance,  together  with  any  additional  appropriations, 
should  be  expended  in  extending  the  breakwater  under  contract  and 
for  contingencies. 

M<yi\ey  st'atemtmt, 

July  1,  1903,  balance  unexpended $48, 688. 47 

June  30,  1904,  amount  expended  during  fisc^al  year,  for  works  of  improve- 
ment      48,021.08 

July  1,  1904,  balance  unex|)ended 667. 39 


Amount  (estimated )  required  for  completion  of  existing  project 288, 659. 05 

Amount  that  can  be  profitably  expenued  in  fiscal  year  ending  June  liO, 

11906,  for  workH  of  improvement,  in  addition  tothelxedance  unexpendeti 
July  1,  1904 100,000.00 
Submitted  in  compliance  with  requirefnentfl  of  sundry  civil  act  of  June 
4, 1897. 
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AMOrNT  AND  DATS  OF  ALL  APPB0PRIAT1ON8   rOR  THB  WORK. 

Auguatll.  188H $25,000.00 

September  1 9,  1 890 40, 000. 00 

July  13,  1892 30,000.00 

August  18.  1894 40,000.00 

June  3,  \Hm 40,000.00 

MaivhS,  1899 66.000.00 

June  13,  1902 50,000.00 

Total 280,000.00 

Becei veil  fn)ni  sale  of  property .95 

Total 280,000.95 


ABfTTRACT  OP   ALL  CONTRACTS   IN   FORCB. 

(\mtrart  for  amtinuintf  nrnMrucHon  of  hreakwaUr. 

Name  of  contractor:  A.  A.  Polhamofl. 

Contnurt  enWitNi  into  Fehniary  14,  1903;  approyo<l  March  20,  1903. 
Work  to  be^n  May  25,  190:i;  contract  to  Ikj  (Completed  Noveml)er  25,  1903. 
Contract  for  delivery  of  25,209  tons  (of  2,000  pounds  each)  of  rubblestone  at  $1.86 
per  ton. 


a)MMBR(lAL  RTATIHTim   FOR  THB   VRAR   BNDING    DBCEMBKR  31,  1903. 
[FttminhtNl  bjr  tho  I>iM*lflr  Vvm»\  Rail  way  Company.] 


In: 
HailliiK 


ToUl. 


ToimiiKt* 

Dnift.  Ki^itt^'it feet.. 

M(>n-hamllM*.  KtMicriil       tonn.. 

(Nwl do 

LuinU*r feet.. 

<Jrmln tonn.. 

Hltumlnouii  nM'k do 

Dairy  pptMluri*. do. . . . 

I.lvr  Miwk do 


IiKXtminK.    Oiiticoinir. 


'OSS 


22ft 


22ft 


22ft 


130.tfi7.O  . 
l.S.O 
7,2M.7 
713.9 
6.27S.W1.0 
S71.6 


9.4 


130.Uf»7.O 

l.S.O 

l,H96.2 

'"7.'2Ki.6 

86. 990.  S 

1, 272.  ft 

216.2 

4.0 


Total  amount  of  fn^ffht  entennl  and  cleared  in  1903,  60,291  tons,  an  increase  of  8.2 
|K»r  it'nt  over  that  of  tne  prei'eflinu:  year. 
No  linet*  of  trans|)ortation  have  oeen  established  or  abandoned  during  the  year. 


S  S  5. 


KX.VMINATIOX  OF  n)I-<>RAD()  RIVER   BKTWEEN   ELDORADO  CANYON 

AND  RIOVILLE,  NEVADA. 

[rrinte<l  In  lIouKe  I>(h'.  No.  2!I7,  Piftjr-etirhth  (Xmirntw.  nerond  i»i>OTlon.] 

War  Departmknt, 
OmrE  OK  THE  Chief  of  Knoinrera, 

WttJuhhujUm^  Decfinbt-r  /,  1903. 

Siu:  I  huvo  tho  honor  to  .submit  herewith  a  report  dated  March  81, 
\WA^  hy  Capt.  hklgar  Jadwiii,  Corpe  of  Engineers,  on  preliminary 
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examination  of  Colorado  River,  with  a  view  to  removin&f  obstructions, 
etc.,  between  Eldorado  Canyon  and  Rioville,  Nev.,  made  in  pursuance 
of  a  requirement  in  the  river  and  harbor  act  approved  June  13,  1902. 

In  Captain  Jadwin's  opinion  the  locality  is  not  worthy  of  improve- 
ment by  the  General  Government  at  this  time,  and  this  opinion  is  con- 
curred in  by  the  division  engineer,  Lieut.  Col.  D.  P.  Heap,  Corps  of 
En^neers.  The  Board  of  Engineers  for  Rivers  and  Harbors  has 
review^  this  report  in  accordance  with  the  provisions  of  sections  3 
and  14  of  the  above-mentioned  act,  and  the  Board  states  in  its  report 
of  May  21, 1903,  that  it  is  not  desirable  for  the  United  States  to 
undertake  this  improvement. 

I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gnj^ESFiE, 
Brig.  Gen,^  Chief  of  Engineera^  U.  S,  Army. 

Hon.  Elihu  Root, 

Secretary  of  War. 


report  of  capt.  edoar  jadwin,  corps  of  engineers. 

United  States  Engineer  Office, 

Zos  Angeles,  Col.,  March  31,  1903. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  June  23, 1902, 1  have  the  honor  to  submit  the  following  report 
of  a  reexamination  of  the  Colorado  River,  with  a  view  to  removing 
obstructions,  deepening  and  rendering  navigable  the  channel  between 
Eldorado  Canyon  and  Kioville,  Nev. 

No  expenditures  have  been  made  for  the  improvement  of  navigation 
of  the  Colorado  River,  with  the  exception  of  $25,000,  appropriated 
July  5,  1884,  for  the  section  immediately  below  the  one  now  being 
reported  upon,  and  $10,000,  appropriatea  July  13, 1892,  for  the  con- 
struction of  a  levee  along  the  Gila  River,  near  its  junction  with  the 
Colorado  River.  Since  tlmt  time  several  reports  have  been  made  upon 
tiie  river,  some  of  them  covering  the  section  now  in  question,  and  all 
of  them  unfavorable. 

The  last  report  was  made  by  the  late  Capt.  James  J.  Meyler,  Corps 
of  Engineers,  September  29,  1900.  His  report  and  that  of  his  assist- 
ant, Mr.  L.  C.  Easton,  assistant  engineer,  give  a  complete  account  of 
the  physical  and  hydrographic  conditions  and  of  the  previous  naviga- 
tion over  the  section. 

I  have  recently  traversed  the  76  miles  of  river  between  Rioville  and 
Eldorado  Canyon  in  a  skiflf  with  Capt.  J.  A.  Mellon,  and  incidentally 
the  87  miles  from  Eldorado  Canyon  to  the  railroad  crossing  at  Needles. 
In  this  connection  acknowledgment  is  made  of  the  services  of  Captain 
^  Mellon,  who  is  the  oldest  navigator  on  the  river,  and  whose  knowledge 
of  it  was  of  great  assistance. 

I  found  no  material  change  in  the  conditions  as  described  by  Captain 
Meyler  and  Mr.  Easton.  The  position  of  the  section  in  question  rela- 
tive to  other  portions  of  the  river  and  to  the  surrounding  country  is 
shown  on  the  accompanying  map.® 

«  Not  printed. 
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The  Colorado  is  the  loDeest  river  on  the  P^ific  slope  south  of 
Alaska.  It  i.s  said  to  have  been  navigated  by  the  Spaniards  as  earlv 
as  1540,  and  has  the  unusual  record  of  naving  been  commercially  navi- 
gated for  000  miles  from  its  mouth  before  any  improvement  was 
made.  With  its  tributaries  it  has  an  enormous  drainage  area,  and  is 
the  only  continuously  flowing  river  in  the  Southwest  There  can  be 
no  Question  that  the  time  is  coming  when  it  will  need  to  be  utilized  to 
its  fullest  extent  for  all  the  service  it  may  be  capable  of  rendering. 

While  its  slopes  bt^low  Eldorado  Caiu^on  does  not  diflfer  materially 
from  tliat  of  other  rivers  in  the  United  States  improved  by  slack-water 
navigation,  that  l)etweeu  Rioville  and  Eldorado  Canyon  (about  4  feet 
to  the  mile)  is  greater  than  obtains  in  rivers  usuallv  so  improved, 
excepting  for  comparatively  short  reaches  around  falls  or  rapids. 
Still  so  much  of  the  Imnk  is  in  canyon  and  the  flow  of  water  is  so  great 
(ranging  approximately  from  3,<mk)  cubic  feet  per  second  at  low  water 
to  over  4<),(>00  cubic  feet  per  second  at  high  water)  that  much  improve- 
ment can  l>e  made  in  the  navigation  at  a  comparatively  reasonable  cost. 
To  provide  for  slack-water  navigation  would  be  extremely  expensive. 
Witli  an  appropriation  of,  say,  $60,000  a  dredge  and  working  boat 
could  Ih)  built,  and  great  improvement  effected  bv  removing  threaten- 
ing bowlders  and  aredging  at  some  shoals.  Tne  dredge  would  be 
available  for  use  on  other  parts  of  the  river. 

If  tlie  river  were  im[)roved  in  this  wav  it  is  not* clear  that  it  would 
result  in  any  development  of  country  within  the  next  few  vears,  prin- 
ci{)ally  l>ecause  freight  rates  are  so  high  from  existing  railroads  to  all 

f)oints  of  the  section.  These  rates  are  now  controlled  l)y  the  great 
ength  of  wagon  haul,  or  of  water  haul  over  the  river  from  Needles  to 
El(u)rado  Canyon.  The  fonner  is  not  susceptible  of  much  improve- 
ment except  bv  the  construction  of  railroads,  which  will  shorten  or  do 
away  with  it  altogether.  The  latter  could  l)e  n»duced  considerably  if 
the  river  were  further  improved  In^tween  Needles  and  Eldorado  Canyon. 

There  are  some  features  which  indicate  that  l>enefit  would  eventually 
result.  The  Cieologiitil  Survey  has  taken  initial  steps  looking  to  the 
use*  of  the  water  farther  down  the  river  for  irrigation  purposes.  This 
will  naturally  cause  a  great  development  of  that  country.  Then*  is 
also  some  intTease  in  the  mining  being  done  along  the  upper  river;  also 
in  tlie  demand  for  navigation  facilities  on  the  river  below  Eldorado 
Canyon.  It  is  claimed  that  large  manganese  deposits,  lying  along  the 
river  just  below  Rioville,  must  eventually  be  brought  to  market  for 
use  in  the  iron  business,  as  the  available  supply  of  manganese  elsewhere 
is  rapidly  Inking  exliausted.  Gold,  gypsum,  silver,  and  copper  are  also 
known  to  exist  in  the  vicinity.  The'  gold  ore  so  far  discovered  is  so 
poor  that  it  is  not  profitably  worked  by  existing  methods.  It  can  not 
Ik»  definitely  stat4»tl  whether  methods  now  l)eing  developed  will  make 
it  practicable  to  successfully  work  these  ores  in  the  near  future. 

The  pn»s<»nt  commerce  of  the  river  lietween  Rioville  and  Eldorado 
Canyon  is  nractinilly  nil.  Since  Captain  Meyler's  report  three  new 
steainlK>at  lines  have  Ihhmi  organized,  principallv  for  business  on  the 
river  U^tween  Eldorado  Canyon  and  the  Guli  of  California.  As  yet 
they  liave  carried  very  little  freight,  but  it  is"  expected  that  in  the  near 
future  more  will  l)e  handled. 

A  milroad  now  l>eing  construcU»d  is  expected  to  pass  Las  Vegas,  dis- 
tant some  20  miles,  from  which  point  there  is  saia  to  be  a  practicable 
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route  for  a  branch  to  the  river.  There  are  rumors  that  the  Arizona 
and  Utah  Kailroad  will  be  extended  from  Chloride  to  Rioville  and  that 
a  new  road  will  be  built  from  a  point  on  the  Atchison,  Topeka  and 
Santa  Fe  Railroad  through  Searchlight  to  Quaftette  and  Eldorado 
Canyon.  There  also  has  been  a  plan  under  consideration  for  the  con- 
struction of  a  railroad  in  Utah  down  to  Rioville  in  order  that  the  man- 
ganese near  the  river  may  be  brought  into  close  connection  with  the 
coal  in  Utah. 

Should  an  V  of  the  above  possibilities  be  developed  the  situation  might 
be  greatly  cnanged,  possibly  to  such  an  extent  that  the  improvement 
of  the  river  would  be  justified.  The  section  is  so  largely  in  canyon 
that  for  a  number  of  years  its  traffic  would  probably  be  handled^  by 
boat  rather  than  by  a  railroad,  as  the  construction  of  the  latter  up  and 
down  the  river  would  be  extremely  expensive. 

Should  the  canyon  portion  of  the  river  ever  be  improved  sufficiently 
to  justify  the  establishment  of  regular  lines  of  steamers  it  would  prob- 
ably become  one  of  the  favorite  scenic  and  tourist  routes  of  the  world. 

Ill  view  of  the  improbability  that  any  work  of  improvement  would 
result  in  correspondmg  benefit  to  the  country-  or  development  of  com- 
merce in  the  reasonably  near  future,  I  am  of  the  opinion  that  the  Col- 
orado River  between  Eldorado  Canyon  and  Rioville  is  not  worthy  of 
improvement  by  the  General  Government  at  this  time. 
Very  respectfully, 

Edgar  Jadwin, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  V.  S,  A, 
(Through  the  Division  Engineer.) 

[Firet  indontement.] 

U.  S.  Engineer  Office,  Pacific  Division, 

San  Francisco^  Cal.^  April  ^,  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  concurring  in  recommendation  in  paragraph  14  of  this  report 

D.  P.  Heap, 

Lieut.  Col. ,  Corps  of  Engineers.^ 

Ifwision  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Armt, 

April  10,  190S. 
Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders.  No.  24,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consiaeration  and  recommendation. 
Additional  information  has  been  called  for,  if  available. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel,  Corps  of  Engineers. 
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[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

W(Ui/i!mjt(m,  D.  C,  May  21.  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  Ignited  States 
Amiy. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  the  division 
entjfineer,  and  otiier  data  available. 

The  Colorado  River  Iwtween  Rioville  and  Eldorado  Canyon  is 
reiK>rted  to  have  a  low- water  fall  of  270  feet  in  a  distance  of  05  miles. 
Any  improvement  worthy  of  the  name  would  involve  canalization  at 
ifrt»at  expense.  The  Colorado  River  below  Eldorado,  about  500  miles 
m  lenj^th,  is  not  at  present  in  excellent  navigable  condition,  and  for 
any  distance  alK)ve  Kioville  navigation  would  never  1)0  possible  under 
any  circumstances. 

^rhe  country  bordering  \xpon  the  river  is  as  a  rule  Imrren,  though 
Iwlieved  to  l)e  rich  in  mineral  deposits.  There  is  no  present  conunc^rce 
upon  this  section  of  river,  and  it  is  Ijelievinl  that  none  would  develop 
or  value  commensurate  with  the  cost  of  improvement. 

For  the  reason  stated  the  Boanl  is  of  opinion  that  it  is  not  desirable 
for  the  Tnited  States  to  undertake  the  improvement  of  the  Colorado 
River  In^twecn  Eldorado  Canyon  and  Rioviile,  Nev. 

For  the  Ikmrd: 

CiiAs.  J.  Allen, 

Lit'uf.  CtA, ,  ( 'orm  of  Kjujtneers^ 

Senior  Member  oj^the  BonrJ. 


S  S6. 

prkliminahy  kxamination  of  (X)Lorado  river,  ari2X)Na  and 
california.  from  ytma  to  thk  mexican  boi'ndary  line. 

[Piintc<l  in  Hauw  IHk*.  No.  2lM.  Pifty-^lKhth  Oongrews  nvcond  Mtwlon.] 

War  Department, 
Office  of  the  Chief  of  Enoineeks, 
WaMngtfm^  Decernhfr  i,  1903, 

Sir:  I  liave  the  honor  to  submit  herewith  a  report,  dated  January 
22,  1JK)3,  by  Capt.  Kd^r  Jadwin,  Corps  of  Engineers^  on  preliminary 
examination  of  Colorado  River,  Arizona  and  California,  from  Yunm 
to  Mexican  Iwundarv  line,  ordered  by  the  river  and  harbor  ai't  of  June 
13,  HH)2. 

In  the  opinion  of  Captain  Jadwin,  the  division  engineer,  Lieut.  Col. 
D.  V.  Heap,  Corps  ot  En^rineers,  and  the  lk>ard  of  Engineers  for 
Rivers  and  Harl)ors,  which  nas  reviewed  this  report,  in  pursuance  of 
the  provisions  of  si*ctions  8  and  H  of  the  above-mentioned  act,  the 
locality  is  not  woilhv  of  improvement  by  the  United  States. 

1  concur  in  this  opinion. 

Very  respectfully,  your  ol>edient  servant, 

(i.    L.    (flUjESI'IK, 

lirlij,  fft'ii,^  Chief  of  ErujiiwerH^  [\  X.  Anny. 
Hon.  Elihu  Root, 

SetTttaryttf  War. 
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report  of  (^apt.  edgar  jadwin,  corps  of  engineers. 

United  States  Engineer  Office, 

Los  Angeles^  Cal.^  January  22^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  oo  the 

Sreliminary  examination  of  the  Colorado  River  from  Yuma  to   the 
[exican  boundary  line. 

Several  exploitations  of  portions  of  the  Colorado  River  have  been 
made,  of  which  those  by  Lieut.  J.  C.  Ives,  of  the  Topographical  Engi- 
neers, in  1856  and  1857;  by  Maj.  J.  W.  Powell,  of  the  United  States 
Geological  Survey,  from  1869  to  1872,  and  by  Lieut.  Geo.  M.  Wheeler, 
Corps  of  Engineers,  in  1875  (for  latter  see  Report  of  Chief  of  Engi- 
neers, 1876,  Part  3,  pp.  329-345),  are  well  known.  A  number  of 
examinations  of  portions  of  the  river  above  Yuma  have  been  made  by 
officers  of  the  C!k>rps  of  Engineers  with  a  view  to  their  improvement. 
The  reports  of  these  officers  have  generally  been  unfavorable,  and, 
with  the  exception  of  the  expenditure  of  $25,000,  appropriated  July  5, 
1884,  for  the  reach  between  Mojave  and  El  Dorado  Canyon,  and 
$10,000  appropriated  July  13,  1892,  for  the  construction  of  a  levee 
along  the  Gila  River  near  its  junction  with  the  Colorado  River,  so  as 
to  confine  the  waters  to  the  channels  of  said  river,  no  improvements 
for  navigation  purposes  have  been  made  by  the  General  Government 
Lieut.  Col.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  submitted  a  report 
September  7,  1896,  on  the  whole  river,  which  was  also  unfavorable. 
An  exhaustive  report  on  the  lower  portion  of  the  river  was  made  in 
1851  by  Lieut.  Geo.  H.  Derby,  of  the  Topographical  Engineers,  who 
had  been  sent  to  examine  and  survey  a  route  for  the  transportation  of 
supplies  for  troops  operating  in  Arizona,  New  Mexico,  etc. 

The  accompanying  maps'*  show  the  portion  of  the  river  under  exam- 
ination and  its  relation  to  the  entire  river.  The  Mexican  boundary 
line  reaches  the  river  20  miles  below  the  junction  of  the  Gila  and  Colo- 
rado rivers  at  Yuma,  follows  it  northerly  to  a  point  6  miles  south,  and 
then  leaves  it,  going  in  a  westerly  direction.  The  lower  boundarv  is 
understood  to  be  the  one  referred  to  in  the  order  for  the  examination. 
The  length  of  river  under  examination  is  31  miles,  following  the  thread 
of  the  channel  as  measured  on  map  prepared  by  the  Boundary  Com- 
mission. According  to  Lieutenant  Derby's  map  the  head  of  tide  water 
and  the  mouth  of  the  river  are  respectively  82  and  141  miles  below 
Yuma. 

Mr.  R.  B.  Marshall,  in  charge  of  the  L^nited  States  Geological  Sur- 
vey party  now  operating  in  the  vicinity  of  Yuma,  informed  me  that 
the  elevation  of  the  water  surface  at  Yuma  January  2. 1903,  was  119.4 
feet  above  mean  sea  level  and  that  the  elevation  of  the  water  surface 
at  the  boundary  line  on  the  same  day  was  85.7  feet  above  sea  level. 

My  examination  was  made  in  a  skiff  in  company  with  Capt.  J.  A. 
Mellon,  who  has  navigated  the  river  for  years.  Captain  Mellon^s  long 
experience  and  familiarit}'  with  the  history  and  conditions  surrouncl- 
ing  navigation  on  the  river  wore  of  the  greatest  service  in  making  this 
examination. 

The  river  at  the  time  of  the  examination  was  very  near  dead  low 
water.  Its  velocity  was  about  2  feet  per  second.  The  flow  at  Yuma 
has  been  gauged  frequently.     The  following  table  has  been  compiled 

a  Not  printed. 
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firincipally  by  Mr.  J.  B.  Lippincott,  resident  hydi*ographer  of  tlio 
'nitea  States  Geolojifical  Survey: 


Date. 


j)4,«y| 

Mnrt'ii  ir*.  1H76.... 
Janimrv  17,  lH«jf) . , 

April  Ih.  1M»5 

Julv  lU.  ItRJft 

May  LH).  1H96 

Jaiiimry  9.  19i>2  . . . 
FebniHry.il>.  VAr2 

May  »),  1902 

July  y.  19U2 

July  7.  IWJ 

October  11. 19in».  ' 
Oou>»HTl4. 19(r2. 
Oiet<)b*T  17. 19ir.». 
Ocl<>»HT21.iy<»2. 


HydroKrapher. 


Lieutenant  Miohler . . 
Lieutenant  Bi'iyland. 

J.B.  Lippincfitt 

do 

do 

do 

do 

S.(i.  Bennett 

do 

do 

W.  W.  Folk'tl 

S.G.Bennett 

R.  V.  H.  Laney 

do 

do 


Gauee      Dii'K'hHrK*' 
heiKiit.    per  !<e<'(»nd. 


Ftrt. 


Oetober  24. 1^2 1 d<i 


2U.3 

20.2 

21.2 

22.2 

17.2 

17. 15 

23.00 

20. 52 

21.  MS 

18.5 

17.8 

17.5 

17.6 

17.5 


Cubic  ft  ti. 

t>.  riO 

7.  <VHI 

y.  737 

21.0'.M 

45.  K<\ 

57, 9lKi 

3.<a7 

3.'j:i9 

3H.400 

11.799 

18.  :t.'K) 

4.  7«W 
3.  fi.V.» 
4. 21 '3 
3.  M7 


At  th(»  timo  of  my  oxiimination  the  water  course  varied  ^n»atlv  in 
width,  the  narrowest  iK)int  U'ln^  estimated  at  ahout  Si)  ftM't.  The 
water  is  extremely  nuuldy.  There  are  many  Imrs,  principally  of  sand, 
with  some  mud  and  clay.  Alnnit  a  dozen  of  them  liad  l>ctween  2  aiul 
3  feet  of  water  on  them.  Two  had  ies.s  than  2  feet.  Captain  Mellon 
informed  me  that  the  river  had  In^en  low  for  some  time,  and  that  tlu' 
depth  of  water  on  the  shoals  was  therefore  somewhat  greater  than 
was  usual  for  the  same  piujife  reading.  A  rise  of  a  few  feet  gives  tlie 
river  a  width  lH»tween  its  tirst  hanks  of  nearly  a  thousand  feet  in  m<»st 
places.  These  hanks,  which  are  genenillv  lincnl  with  vegetation,  rise 
alK>ut  6  feet  alK)ve  the  low  wat4»r.  BacK  some  distance  from  them 
there  is  another  rise  of  ahout  3  feet,  called  the  second  hank.  These 
elevations  are  onlv  general,  the  lH>ttom  lands  Inking  cut  up  in  many 
places  with  slouglis.  The  line  of  the  high  mesa  is  shown  on  the 
accomjMinying  map."  The  lK)ttom  lands  are  fairly  well  covered  with 
a  growth  of  mescjuite,  willow,  and  <*ottonwood  trees,  and  with  hemp, 
arrow  weed,  <'reosote  plant,  and  other  shruhlx^ry  and  undergrowth. 

Tlu»se  lands  on  the*  east-rrn  side  liave  recently  lM»en  thrown  open  to 
8<»ttlement,  and  many  fanns  are  now  l)eing  hnnited  there.  Tliese 
farms  rely  on  water  from  the  river  for  irrigation.  At  a  point  alK)ut  9 
miles  l>elow  Vuma  on  the  west  Imnk  a  canaU  taking  out  al)out  20  per 
cent  of  tht»  water  at  low  wat4»r  for  use  in  the  new  Imperial  country, 
to  the  west  of  the  river,  has  Iwen  put  in  hy  the  Imperial  Ijand  and 
Water  C'^ompanv.  I  also  saw  iM)rtions  of  the  land  irrigated  hy  water 
taken  out  hy  tht*  Farmers'  Land  and  Water  Comjjany  and  tlio  Ludy 
I^nd  and  Water  Company. 

The.M»  comimnies  have  not  as  yet  taken  out  sufficient  water  to  mate- 
rially interftM-e  with  navigation.  Fortunately  the  period  of  the  ytMir 
when  the  land  recjuires  the  greatest  amount  of  irrigation  coincides  with 
the  time  of  higher  water  on  the  river.  I  undei*stand  that  Cnited 
States  geological  surveys  are  now  l)eing  made  under  the  new  irriga- 
tion law.  with  the  genend  idea  of  providing  eventually  for  the  irriga- 
tion of  all  or  nearly  all  the  lK>ttom  lands  along  the  river. 

Yuma  is  a  town  of  alM)ut  1,4<M)  i)opulation.  It  is  supplieci  hy  one 
railroad,  the  main  line  of  the  Southern  Pacific  Comimny,  from  east  to 
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west.     This  road  during  the  past  year  took  into  Yuma  the  following 
amount  of  freight: 

Tom. 

Merchandise 4, 053 

Coal 15 

Lumber 946 

Agricultural  products 1, 458 

Minerals 33 

It  took  out  of  Yuma: 

T(mi. 

Merchandise 1,326 

Lumber 14 

Agricultural  products 1, 024 

Minerals 79 

The  commerce  of  the  river  below  Yuma  is  very  much  less  than  that 
above.  It  is  handled  at  present  principallv  by  two  vessels,  the 
Cocfian.  a  stern-wheel  steamer.  159  feet  by  32  feet  8  inches,  drawing  20 
inches  light,  and  the  St.  Vallier^  stern-wheel  steamer,  75  feet  bv  17 
feet.  Photographs^  of  both  vessels  are  transmitted  herewith,  if  hey 
operate  usually  by  taking  their  cargoes  on  large  flatboats,  which  they 
tow.  A  small  amount  is  also  taken  down  river  on  flatboats,  drifting 
with  the  current  or  towed  bv  small  launches. 

The  best  information  available  indicates  that  the  total  tonnage  down 
the  river  from  Yuma  during  the  past  year  did  not  exceed  500  tons. 
Very  little  was  brought  up  the  river  to  Yuma. 

The  boats  could  without  any  improvement  to  the  river  probably 
handle  conveniently  15,000  tons  a  year  from  Yuma  to  Port  Isabel,  at 
the  mouth  of  the  river,  where  larger-draft  ships  may  come  to  discharge. 

I  am  informed  that  in  former  years  28  sailing  vessels  and  2  steamers 
were  for  some  time  employed  in  transporting  supplies  from  San  Fran- 
cisco by  ocean  and  Gulf  of  California  to  the  moutn  of  the  river.  The 
supplies  were  then  carried  up  the  river  on  river  steamers  and  barges 
to  various  landings  in  Arizona,  whence  they  were  hauled  by  teams  to 
points  where  needed  in  Arizona  and  New  Mexico.  This  business 
ceased  with  the  construction  of  the  trunk  railroads  through  this  terri- 
tory from  east  to  west. 

If  work  were  done  now  for  the  improvement  of  navigation,  the  first 
step  should  be  to  dredge  through  the  shoals  at  the  beginning  of  each 
low-water  season,  substantially  as  is  done  on  the  Mississippi  River. 
Many  people  are  interested  in  having  a  levee  constructed  along  the 
eastern  bank  of  the  section  of  river  covered  by  this  examination. 
Such  a  levee  would  be  valuable  in  protecting  the  fertile  bottom  lands 
from  overflow.  It  would  not  be  of  much  value  at  this  time  for  the 
improvement  of  navigation. 

Dredging,  if  done  in  connection  with  dredging  and  rock  removal  in 
the  reaclies  above  Yuma,  would  naturally  be  done  bv  a  boat  traveling 
back  and  forth  as  its  services  were  required.  If  the  dredging  were 
required  over  only  a  small  reach,  competition  might  be  had  between 
the  small  suction  and  dipper  dredges  now  utilized  for  dredging  in  the 
irrigation  csinals. 

In  view  of  the  above  facts,  particularly  as  the  river  is  now  capable 
of  floating  much  more  business  on  existing  boats,  I  am  of  opinion 
that  the  expenditure  of  money  for  the  improvement  of  the  river  simply 

"Not  print4Hl. 
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for  navigation  purposes  would  not  result  in  a  correnponding  l)cnefit  to 
commerce. 

The  irrigation  of  the  bottom  landn  is  expected  to  be  followed  bv  a 
large  growth  in  population  and  commerce.  It  is  also  expected  that 
the  business  on  tne  river  will  increase  in  the  near  future,  partly  as 
the  result  of  the  development  of  these  lands  and  partly  l)ecause  of  the 
opening  of  mines  in  Mexico  near  the  river.  The  construction  of  dams 
across  the  river  for  irrigation  purposes  may  also  improve  the  navigji- 
tion.  The  question  of  placing  loclcs  in  them  should  Ik?  considered  in 
connection  with  their  design,  in  order  that  the  navigation  of  the  river 
may,  if  it  ap[)ears  wise,  l)e  developed  simultaneously  with  the  growth 
of  the  adja<'ent  country.  The  great  expense  necessarv  for  the  con- 
stniction  of  locks  and  dams  would  not  now  Ikj  justifaed  solely  for 
the  improvement  of  navigation. 

In  conclusion,  I  do  not  consider  the  Colorado  River  lietween  Yuma 
and  the  Mexican  boundary  line  worthy  of  improvement  for  navigation 
purposes  at  this  time. 

Very  respectfully,  Eixjar  Jadwin, 

Captahis  CorjM  f{f  Kiufhu'tTH. 

Brig.  Gen.  G.  L.  Giixespie, 

(^hl^rf  of  KiufSne^'m^  fZ  S.  A. 
(Through  the  Division  Engineer.) 

(FirKt  indonipment.  ] 

r.  S.  ExciiNEEK  Office,  Pacific  Division, 

isfiii  Ft'onciiico^  Cal.^  January  i^^  1903, 
Respectfully  forwarded  to  the  C'hief  of  Engineers,  I  nited  States 
Army. 

I  concur  in  the  <*onclusions  rea<*hed  by  Captain  Jadwin. 

D.  P.  Heap, 

Li*  at,  Col.^  CorjM  of  Kntjineerit. 

IHvUion  Engineer, 

(S«>('«in4l  Indtiiwrnont.] 

Office  Chief  of  F^nqineers^  U.  S.  Army, 

f'ehruary  10^  1903, 

Respectfully  referred  to  the  Board  of  E^ngineers  for  Rivers  and 
IIarl)ors,  constituted  bv  Special  Orders,  No.  24,  Headquarters,  Corps 
of  F^ngineers,  series  of  1902,  for  consideration  and  recommendation, 
as  rcijuired  by  section  8  of  the  act  of  June  1*5,  15M)2. 

By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 

Colonel^  Corjm  of  Engifwern, 

(Thinl  Indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WaHhtngfon^  I),  (\,  April  13^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

The  I^>ard  of  Engineers  for  Rivers  and  Ilarlxirs  has  given  due  con- 
sideration to  the  within  report  of  the  district  officer  and  the  indorse- 
ment of  the  division  engineer  thereon. 

The  commerce  of  CoKirwlo  River  below  Yuma  is  at  present  insig- 
nificant. The  condition  of  the  stream  is  such  that  Ixiats  now  in  the 
trade  can  handle  a  much  kirger  commerce  than  is  offered. 
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running  from  some  point  in  the  county  to  Santa  Cruz.  A  franchise 
and  riglits  of  way  have  been  granted  by  the  citj^  council  for  a  third 
line  to  San  Francisco  alon^  the  ocean  shore.  The  Southern  P^ific 
Railroad  has  large  terminal  facilities  at  San  Francisco.  It  is  not 
known  to  what  extent  the  electric  road!  when  constructed,  may  fij?ure 
in  the  traffic  situation.  It  is  further  hoped  that  a  pipe  line  win  be 
constructed  to  Santa  Cruz  from  the  oil  fields  in  central  C^ifomia,  and 
that  an  additional  transcontinental  line  coming  up  through  California 
will  touch  at  Santa  Cruz  on  its  way  to  San  Francisco.  It  must  l)e 
admitted,  however,  that  the  present  outlook  is  not  promising  for  a 
trans- Pacific  commerce. 

As  a  harlK)r  of  refuge  for  coasting  trade  Santa  Cruz  and  Monterey 
harbors,  about  20  miles  apart,  are  supplementary-.  Monterey  Harbor 
is  thororoughl}'  protected  from  the  storms  which  are  most  threatening 
at  Santa  Cruz,  and  vice  versa.  Both  harbors  are  comparatively  easy 
of  access.  It  is  the  custom  of  the  regular  steamers,  when  it  is  too 
rough  to  land  at  Santa  Cruz,  to  run  over  to  Monterey  first,  and  sub- 
sequently return  to  Santa  Cruz.  No  vessel  has  been  lost  in  Santa 
Cruz  Harbor  for  forty  years.  Some  were  lost  prior  to  that  time. 
Six  ships  went  ashore  in  one  storm  in  1852.  Shippers  rarely  insure 
their  cargoes. 

The  products  of  the  countv  include  large  quantities  of  timber, 
bituminous  rock,  lime,  wine,  iruit,  vegetables,  and  grain,  two-thirds 
of  which  are  stated  to  be  shipped  to  San  Francisco  and  the  other 
third  south  and  east.  About  8,000  tons  of  these  products,  which  is 
only  a  very  small  percentage  of  the  whole,  are  shipped  by  water. 
The  imports  by  water  amount  to  less  than  4,000  tons.  The  rates  by 
water  are  about  15  per  cent  less  than  corresponding  rates  by  rail. 
Formerly  all  freightmg  business  was  carried  on  by  the  vessels,  but 
with  the  construction  of  the  railroads  this  business  diminished. 

In  view  of  the  above-mentioned  fa<*ts,  it  does  not  appear  that  the 
expenditure  of  the  money  required  for  the  construction  of  a  break- 
water would,  at  the  present  time,  or  in  the  near  future,  result  in  a 
corresponding  benefit  to  commerce.  I  have  therefore  to  report  that 
I  do  not  consider  the  harbor  at  Santa  Cruz  worthy  of  improvement  by 
the  Gener'al  Government  at  this  time. 

Very  respectfully,  your  obedient  servant, 

Edgar  Jadwin, 
Captain^  Corpn  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Clitefof  Engineet'S^  L\  S.  A, 
(Through  the  Division  Engineer.) 

[Fint  indorsement.] 

U.  S.  Engineer  Office,  Pacific  Division, 

San  Francisco^  Cal.^  January  6\  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Armv. 

In  view  of  the  large  cost  of  the  improvement,  and  its  relatively 
slight  benefit  to  commerce,  I  concur  in  the  recommendation  of  Captain 
Jadwin. 

D.  P.  Heap, 

Lieut.  CoL^  CorpH  of  Engineers.. 

Division  Engineer. 
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[Sooond  indonement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

Fel^niary  13,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
HarlK)i-s  constituted  by  Special  Orders,  No.  i5,  Headciuarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Cdond,  Carpi  of  Engineers, 

fThird  Indorsement.] 

Board  of  Enoineers  for  Rivers  and  Harbors. 

Washington,  I).  €.,  April  2 U  1903. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  lk)ard  of  Engineers  for  Rivei*8  and  Harbors  has  considered  the 
within  report  of  the  district  officer,  the  indorsement  of  the  division 
engineer  thereon,  and  other  data  available. 

Previous  examinations  and  reports  on  Santa  Cruz  Bay,  California, 
indicate  that  the  cost  of  the  establishment  of  a  harbor  of  the  first  class 
would  l>e  some  millions  of  dollars.  It  is  not  prol>able  that  the  present 
needs  of  general  commerce  demand  another  harlwr  so  near  San  Fran- 
cisco with  sufficient  urgency  to  warrant  so  large  an  expense.  The 
needs  of  existing  and  prospective  local  commerce  at  Santa  Cruz  are 
fairly  met  at  present.  Monterey  Bay,  with  its  supplementary  anchor- 
ages at  Monterey  and  Santa  Cruz,  already  furnishes  reasonable  refuge 
to  shipping  in  storms. 

For  the  reasons  stated  the  lk>ard  is  of  opinion  that  it  is  not  desirable 
that  the  Tnited  States  should  undertake  the  improvement  of  **  Santa 
Cruz  Bay,  with  a  view  to  increasing  the  harlnir  facilities  therein.'' 
For  the  lk)ard: 

H.  F.  HoDOES, 
Major,  Ciir]}s  of  Knaineers, 

Senior  Mefnaer  I^eseftt. 
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APPENDIX  T  T. 


IMPROVFJSIKNT  OF  RIVERS  AND  HARBORS  IN  CALIFORNIA  TRIBU- 
TARY TO  AND  NORTH  OF  SAN  FRANCISCO  BAY,  AND  OF  PEARL 
HARBOR,  HAWAIL 


REPORT  OF  COL,  If.  H.  HEUER,  CORPS  OF  ENQISEERS,  OFFICER  IN 
rllAHdK,  FOR  THE  FISCAL  YEAR  EXDIXG  JUNE  SO,  1904,  WITH 
OTHER  IfOClMENTS  RELATING  TO  THE  WORKS. 


IMPBOVIMENTB. 


1.  Alnso  Harbor,  California. 

:?.  Ri^lwood  CrtHjk,  California. 

.'{.  San  P'ranciM'o  Harbor,  California. 

4.  Oakland  Harbor,  California. 

5.  San  Pal»lo  Bav,  California. 

H.  San  Jtiatjuin  i^iver,  California. 
7.  R(H*titi(*ati(>n  of  St4X*kton  and  Momion 
channelH,  California. 


8.  Mokelamne  River,  California. 

9.  Sacramento  and  Feather  rivers,  Cali- 

fornia. 

10.  Petalnma  Creek  and    Napa   River, 

California. 

11.  Humboldt   Harbor  and  Bay.  Cali- 

fornia. 

12.  Pearl  Harbor,  Hawaii. 


BXAMINATIOKR. 


13.  Bt>lve<len*    HarU>r,    San     Franciaco 
Buy,  California. 


14.  Napa  River,  California,  above  Mare 
island  Navy- Yard. 


KARBOR  UNW. 


15.  Eaiiterly  side  of  Mare  Island  Strait,  at  Vallejo,  California. 


United  States  Engineer  Office, 

San  FrajicUcii^  Cal.^  July  16 ,  1904- 

(tkneral:  I  have  the  honor  to  transmit  herewith  mv  annual  reports 
of  river  and  harlmr  works  for  the  fiscal  year  ending  jTune  30,  1904. 
Very  res[)ectf iillv,  your  obedient  servant, 

W.  II.  IlEUEB, 

(i>l<mefj  Corjpit  of  Engim^t-rs 

Brig.  Cten.  A.  Mackenzie, 

Chirf  of  Enginevny  V.  S,  A. 

3405 
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T  T  I. 


IMPROVEMENT  OF  HARBOR  AT  ALVISO,  CALIFORNIA. 

A  description  of  Alviso  Slough  and  vicinity  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  2964. 

With  the  exception  of  a  resurvey  made  in  April,  1904,  in  conse- 
quence of  complaint  from  some  parties  interested  m  the  improvement 
of  the  slough,  no  work  has  been  done  in  the  last  fiscal  year. 

As  neither  commerce  nor  navigation  has  increased  (in  fact  both  have 
decreased)  on  this  slough  since  the  completion  of  the  improvement, 
and  as  the  channel  ob^ined  seems  sufficient  for  existing  commerce, 
I  consider  Alviso  Harbor  and  Slough  at  present  unworthy  of  further 
improvement. 

As  there  is,  however,  $30,000  from  unexpended  balance  and  from 
collection  of  surety  bond  available  for  the  improvement,  which  might 
be  used  for  maintenance,  and  as  Congress  by  act  of  June  13,  1902, 
made  this  unexpended  balance  available  for  extension  and  further 
improvement  of  the  channel  heretofore  made,  and  as  the  people  inter- 
ested in  the  improvement  have  again  been  clamoring  for  the  further 
improvement  and  expenditure  of  the  money,  it  was  deemed  best  to 
comply  with  the  Congressional  enactment  to  deepen  and  widen  the 
existing  channel. 

Specifications  for  doing  the  work  by  contract  are  being  ureDared. 

Money  statetnent, 

July  1,  1903,  balance  unexpended «$30,312. 28 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   261.15 

July  1,  1904,  balance  unexpended 30,051. 13 


APPROPRIATIONS. 


March  3,  1899 $48,000 

Received  from  surety  of  failing  contractor 10, 000 

Total 58,000 


COMMERCIAL  STATISTI'^. 


No  statistics  of  commerce  on  Alviso  Slough  during  the  year  1903  could  be  obtained. 
The  small  steamer  which  formerly  ran  on  the  slough  was  taken  off  on  Januarv  4, 
1903,  and  has  not  l)een  run  since,  as  there  was  not  busiiu^ss  to  pay  expenses,  ft  18 
reporttnl  that  one  or  two  small  8t»hooners  went  into  the  slough  during  the  year  with 
carg(H^  of  lumber  and  bark,  but  no  record  of  their  size  or  the  amount  of  their  cargoes 
could  Ije  obtained. 

o  This  item  is  greater  than  last  year  by  $10,000  re<»eived  from  surety  on  bond  of 
failing  contractor. 
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T  T  2. 

IMPROVEMENT  OF  REDWOOD  CREEK,  CALIFORNIA. 

The  work  for  which  Conp^ss  by  act  of  June  13,  ltM)2,  appropnated 
lf8,4<>0  for  the  improvement  of  this  creek  was  placed  uimer  contnict 
in  1908  and  compIetcHl  on  July  15  of  that  year.  It  resulted  in  a  ^ood 
channel  across  tne  middle  ground,  fully  5  feet  l>elow  low-water  level 
and  UK)  feet  least  width,  as  well  as  the  completion  of  the  dredgini^  in 
front  Qf  the  city  wharf.  The  total  volume  of  the  material  dre(Q^ed 
was  72,154  culiic  yards.  The  contract  price  for  dredginfj  was  11  cents 
per  cubic  vard,  place  measurement  It  is  reported  by  the  tannery 
company  tLat  the  dredged  channel  has  a^in  snoaled.  No  survey  has 
l)een  nuide  since  immediately  after  the  completion  of  the  work.  As 
there  is  no  tidal  Iwisin  al>ove  the  channel  it  can  not  be  expect^^d  to  l)e 
self-maintiiining,  but  is  at  present  sufficient  for  all  the  existing  require- 
ments of  commerce. 

No  further  appropriation  in  the  near  future  for  this  work  is  believed 
to  l)e  necessarv. 

Mtnuy  Htntvincnt. 

July  1,  mW,  bttlaiKt'  iinf»x|H»n<UKl $«»,  854. 44 

Junt* :{(),  l*.M)4,Hiii<Mint  expt'mled  duriiig  tiM*al  voar,  for  worknof  iinpn>ve- 
iiivnt .' «.4!)7. 10 

July  1,  1904,  tmlancv  unexpended ;i57.  'M 


APrR<)!»RI.\TlON.H. 

July  5,  1884 $,S,000 

Aujfurt  5,  18S« 5,  ()00 

August  11.  1HS8 7,  4(X) 

SeptenilHT  l».  1WH> S,  000 

June  13.  1902 s.400 

T<»tal :U,800 


0)NTRAIT   IX    Pl^RfE, 

Contract  dated  May  5,  7505,  for  dredging  in  Redtcood  Creek,  California. 

Rate:  11  centK  per  cubic  vanl.    ToUl  (xjot,  $8,042.66. 
Name  of  contractor:  WilfiH  G.  Witter. 
I>uto  of  appn>val:  June  2,  1903. 
Work  commenced:  May  20,  1903. 
Work  completed:  July'l5,  1903. 


CX>MIICRCIAL  KTATIHTICH. 

The  commenv  of  Re<lwood  Creek  Ib  carried  on  small  scow  Hchoonen*,  which  run 
rtvtilurly  into  the  creek,  and  two  small  Mteamere,  which  make  occiixional  trifin. 
Steam  Hch(M>nerv  also  at  times  take  a  carg<»  into  R4'dwoo<l  CrtH'k.  The  following  is 
a  HtattMiicnt  of  the  bunincM  done  in  1903,  as  funiii<hed  by  the  8hip(>erH: 

Tons. 

Huihling  material  reiviyiMl  ami  Hhipi>iHl 1 .  I^H) 

Supplic>*  U ►r  tannery  nnviytnl 11.  WTl 

Tainu'ry  pnKlucti*  »<)iip|)e<l 1 .  1 1^< 

Salt  HhipiHHl 7,r>(K) 

Total -'l.-W 
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T  T3. 

IMPROVEMENT  OF  HARBOR  AT  SAN  FRANCISCO,  CALIFORNIA. 

The  work  in  this  harbor  contemplated  the  removal  of  Arch  rock, 
the  two  Shag  rocks,  and  Blossom  rock,  all  to  the  depth  of  30  feet 
below  the  level  of  the  lower  low  tides.  The  work  was  placed  under 
continuing  contract  in  1899  for  Arch  and  Shag  rocks  and  was  completed 
in  April,  1903.  Contract  for  the  removal  of  Blossom  rock  was  made 
in  November,  1902,  and  completed  on  December  28,  1903.  This  rock 
was  removed  by  surface  blasting  and  then  dredging  the  broken  rock 
into  deep  water  alongside,  at  a  cost  of  $49,228. &.  The  total  cost  of 
removing  all  the  rocks  to  a  depth  of  30  feet  was  $316,629.68.  As  all 
the  work  for  which  appropriations  were  made  and  authorized  has  been 
completed,  no  further  appropriations  are  necessary. 

Assistant  Engineer  II.  L.  Demeritt  was  in  charge  of  the  work  and 
rendered  excellent  service. 

Acknowledgment  is  made  to  Capt.  A.  F.  Rodgei-s,  U.  S.  Coast  and 
Geodetic  Survey,  for  copies  of  tide-gauge  readings  while  work  was  in 
progress. 

Money  statement, 

July  1,  1903,  balance  unexpended $52, 2;J0. 01 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      48,759.69 

July  1,  1904,  balance  unexpended 3, 470.  :*2 


APPROPRIATIONS. 


March  3,  1899 $100,000 

June  6, 1900 1 70, 000 

March  3,  1903 50,000 

Total 320,000 


CONTRACTS   IN   FORCE. 

Contract  dated  November  14^  190^,  for  removing  Blossom  Rock^  San  Francisco  Bay, 

California  f  for  f45jl4^. 

Name  of  contractor:  Rol)ert  Wakefield. 
Date  of  ap[)roval:  November  26,  1902. 
Work  commenced:  Mav  17,  1903. 
Work  completed:  December  28,  1903. 


COMMERCIAL  STATISTICS. 


The  tonnage  of  the  vessels  entered  and  cleared  at  the  port  of  San  Francisco  during; 
the  calendar  year  1903  was  reported  by  the  secretary  of  tiie  San  Francisco  Merchants 
Exchange  as  3,367,646  tons.  Tlie  number  of  vessels  entered  durinf;  that  period  was 
1,036,  and  the  number  cleared  was  1,414.  Tliis  only  includes  commercial  vessels,  and 
not  the  large  number  of  United  States  and  foreign  government  vessels  which  visit 
this  port.  There  are  also  a  numl)er  of  large  ferry  Ixxats  which  ply  between  San 
Francisi^o  and  other  points  on  the  bay,  and  carrv  much  freight  and  enormoos  num- 
bers of  passengers.  There  is  also  a  large  fleet  of  small  steam  and  sail  boata  carrying 
freight  to  the  various  landings  on  and  adjacent  to  the  bay. 
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T  T  4. 

IMPRbVEMEXT  OF  OAKLAND  HARBOR,  CALIFORNIA. 

Report  in  detail  as  to  depth  and  width  of  channel,  with  the  project 
for  improvement,  are  printed  in  the  Annual  Report  of  the  Cniof  of 
En^neers  for  1897,  page  3327.  The  history  of  the  work  and  further 
project  for  improvement  are  found  in  the  Annual  Report  for  1901, 
page  3434. 

During  the  fiscal  year  ending  June  30, 1904,  the  sum  of  $115,105.48 
has  l)een  expendinl.  During  the  entire  fiscal  year  dredging  has  l)een 
in  progress  in  the  harbor  under  continuing  contract  made  in  1902  at 
the  rate  of  8.44  cents  per  cubic  j'ard,  place  measurement. 

The  funds  available  are  sufficient  to  complete  all  the  work  authorized 
by  Congress  in  act  of  June  13,  1902.  This  act  appropriated  $100,0(X) 
and  autnorized  continuing  contracts  to  a  limit  of  $250, (XX.)  to  prosecute 
said  project.  The  sundry  civil  act  of  March  3,  lt)03,  appropriated 
$131,000  for  continuing^  improvement,  and  the  sundrj-  civil  act  of 
April  28,  1904,  appropriated  $19,(XK)  for  continuing  improvement  in 
completion  in  contract  limit,  making  a  total  of  $250,000,  as  contem- 
plated in  the  river  and  harbor  act  of  June  13,  1902. 

Six'cial  attention  is  invited  to  the  language  in  the  above  act,  viz: 

Improving  Oakland  Harbor,  California,  in  accordance  with  report  9iibmitte<l  in 
HoiiM>  Document  Numbered  Two  hundred  and  sixty-two,  Fifty-sixtn  Omgress,  WM^md 
iH*K8ion,  one  hundn^l  thousamldollani:  I^ndrd^  Thata  contract  or  contracts  may  \ye 
entered  into  by  the  Se<»n»tary  of  War  for  such  materials  and  work  ai«  may  be  nece««iry 
to  prtMirnitf  «al<i  project,  to  Ik*  paid  for  aa  appropriationfl  may  from  time  to  time  be 
ma<le  by  law,  not  to  exceed  in  theaiwrpgate  one  hundred  and  fifty  thousand  dollars, 
exclusive  of  the  amounts  herein  andheretofore  appropriated. 

In  House  Document  No.  262  therein  referred  to  were  plans  and  esti- 
mates for  three  alternate  projects,  estimated  to  cost,  respectively, 
|64in21»3,  $1,687,818,  and  $968,203.  Congress  failed  to  state  which 
of  the  three  projects  the  appropriation  was  made  for,  and  as  the  limit 
authoriz(Hl  for  expenditure  by  contracts,  etc.,  was  only  $250,(KK),  and 
the  estimated  cost  of  the  smaller  project  was  $646,293,  it  leaves  the 
matter  in  an  incomplete  and  uncertain  state. 

With  the  n)oney  appropriated  and  authorized  continuing  contracts 
were  made  for  work  common  to  all  three  of  the  projects,  which  will 
only  give  a  20-foot  low- water  channel  depth  400  feet  wide  from  San 
Francisco  liay  to  Channel  street,  Oakland,  and  300  feet  wide  channels 
20  feet  deep  to  Webster  street,  17  feet  deep  to  tidal  basin,  8  feet  deep  on 
north  side  of  tidal  Imsin,  and  12  feet  deep  on  south  side  of  tidal  basin, 
res|x»ctively.  It  will  fail  to  give  a  600-foot  wide  channel  from  deep 
water  in  San  Francisco  Bay  to  Fallon  street,  Oakland,  and  will  also 
fail  to  give  a  12-foot  deep  cnannel  at  low  water  on  the  north  side  of 
the  tidal  basin. 

During  the  fiscal  year  ending  June  30,  1904,  a  channel  has  been 
dredged  from  the  20-foot  depth  in  San  Francisco  Bay  into  Oakland 
Harltor  for  a  length  of  5,500  feet,  a  width  of  100  feet,  and  to  a  depth 
of  2<»  feet  ut  low  water.  Material  dredged  from  this  section  measured 
30i^247  cuf)ic  yards.     Between  Chestnut  street  and  the  west  end  of 
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the  tidal  basin  a  channel  has  been  dredged  5,250  feet  long,  300  feet 
wide,  and  to  a  depth  of  17  feet  at  low  water,  containing  512,583  cubic 
yards,  and  on  the  south  side  of  the  tidal  basin  a  channel  has  been 
dredffed  measuring  3,700  feet  in  length,  300  feet  in  width,  and  to  a 
depth  of  12  feet  at  low  tide,  measuring  554,409  cubic  ^ards,  making 
a  total  excavated  during  the  fiscal  year  ending  June  30,  1904,  of 
1,376,239  cubic  yards. 

In  the  existing  contract  for  dredging  in  this  harbor  a  total  volume 
of  1,573,239  cubic  yards  has  thus  mr  been  removed,  or  about  60  per 
cent  of  the  work  contracted  for  has  thus  far  been  completed. 

A  very  large  part  of  the  dredging  thus  far  done  has  been  in  an 
exceedingly  hard  sandstone  formation,  which  taxes  the  steel  cutters  of 
the  dredge  severely  and  makes  the  rate  of  progress  necessarily  slow. 

The  money  appropriated  and  available  is  sufficient  and  somewhat  in 
excess  of  the  amount  required  to  pay  for  the  completion  of  the  exist- 
ing contract.  If  Congress,  however,  desires  to  complete  even  the 
smaller  project  submitted  in  December,  1900,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  3445,  and  estimated 
on  page  3448  of  above  report  to  cost  $646,293,  then  suitable  provision 
for  the  completion  of  this  or  either  of  the  other  projects  submitted  in 
the  same  report  which  Congress  sees  fit  to  adopt  should  be  made. 

To  continue  to  completion  the  smaller  project  it  is  estimated  will 
cost  *396,293,  in  addition  to  the  $250,000  thus  far  appropriated.  If 
this  project  be  continued,  then  $180,000  can  be  advantageously 
expended  in  the  fiscal  year  ending  June  30,  1906. 

The  work  has  been  in  charge  of  Assistant  Engineer  L.  J.  Le  Conte, 
who  has  been  attentive  to  his  duties. 

Money  statement, 

July  1,  1903,  balance  unexpended $249,944.28 

Amount  appropriated  by  sundry  civil  act  approved  April  28,  1904 19, 000. 00 

268,944.28 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   115,105.48 

July  1,  1904,  balance  unexpended 153,838.80 

July  1,  1904,  amount  covered  by  uncompleted  contracts 110, 419. 13 


APPROPRIATIONS. 


June  24, 1874 $100,000  |  July  13, 1892 $150,000 


March  3, 1875 100, 000 

August  14, 187(i 75, 000 

June  18, 1878 80, 000 


August  18,1894 100,000 

June  3,1896 20,000 

June  4,1897 200,000 


March  3,1879 60,000  I  July  1,1898 133,000 


June  14, 1880 60, 000 

March  3, 1881 60, 000 


March  3, 1899 133,000 

June  6, 1900 180,000 


August  2,1882 200,000     June  13,1902 100,000 

July  5, 1884 139,600     March  3, 190;^ 131,000 

Augugt5,1886 60,000  I  April  28,1904 19,000 

August  11, 1888 350,  000  ;                                                      

September  19, 1890 250,000  i  Total 2,700,600 
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OONTRACTB  IN  FOBCB. 

QnUrad  dated  December  S7,  ISOi^  for  dredging  in  Oakland  Harbor^  Oali/omia, 

Rate:  8.44  cents  per  cubic  yard. 
Name  of  contractor:  Warren  H.  Poineroy. 
Date  of  approval:  January  8,  1903. 
Work  commenced:  February  17,  1903. 
Work  completed:  Still  in  progress. 


OOMMSRCIAL  STATIirnCR. 

The  following  statements  show  the  traffic  by  vessels  and  ferry  boats  which  passed 
through  the  channel  way  between  the  jetties  during  the  calendar  year  1903. 
The  classificHl  freight  lurried  by  merchant  vessels  during  the  year  comprised: 

Toiw. 

Coal,  wood,  coke,  and  oil 164,000 

Hay,  grain,  flour,  etc 137,000 

Lumber 250,000 

Building  materials 414, 464 

Miscellaneous 9, 446 

Total 974.900 

It  is  impossible  to  classify  the  freight  carried  bv  the  ferries,  which  includes  all  the 
overland  freight  carried  out  of  San  Francisco  oy  the  Southern  Pacific  Company, 
whot^e  freight  slip  is  situate  at  Peralta  street,  just  inside  the  jetty  channel.  The  total 
amount  of  freight  carried  by  the  ferries  during  the  year  1903  amounted  to  3,262,955 
tons,  an  increase  of  134,692  over  that  carried  in  1902.  The  following  statement 
shows  the  amounts  landed  at  and  shippinl  from  the  different  ferry  slips: 

Tonn. 

Peralta  street  slip 2, 757, 408 

Broailway  slip 258.528 

Narrow  gauge  slip 247,019 

Total 3,262,a'>5 


T  T5. 

IMI'ROVEMENT  OF  SAN  PABLO  BAY,  CALIFORNIA. 

The  project  for  the  iniprovenicnt  of  thin  bay  rcouires  a  channel  to 
be  dre(!g(»<l  80  ft^t  deep  at  low  water,  300  feel  wide  and  27,000  feet 
lone.  Con^re,H8,  !>>'  act  of  June  13,  1902,  appropriated  $100,000  and 
authorized  continufng  contracts  to  a  limit  of^  9331,000  for  the  comple- 
tion of  the  work. 

Contract  was  made  with  Rudolf  Axman  at  the  rate  of  11.44  cents 
per  cubic  yard,  place  measurement,  and  approved  in  December,  1902. 
Work  was  commenced  in  February,  1JH)2,  and  up  to  June  30,  15K)3,  a 
dredf^er  cut  had  l)een  made  alx>ut  2,0(X)  feet  long,  varying  in  width 
from  100  to  120  feet,  and  to  a  depth  of  30  feet  at  low  water:  nnd 
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another  cut  about  2,500  feet  long  and  60  feet  wide,  but  which  was  not 
completed  to  the  full  depth.  The  contractor  stopped  work  in  June, 
1903,  resumed  October  28,  and  worked  until  December  24,  1903,  od 
which  date  the  contract  was  annulled  for  failure  to  comply  with  its 
terms. 

In  the  work  thus  far  done  a  cut  was  made  about  8,000  feet  long, 
varying  from  60  to  120  feet  in  width,  and  generally  to  a  depth  of  30  to 
31  leet  below  low-water  level,  removing  approximately  196,000  cubic 
yards  of  material,  of  which  165,053  cubic  yards  were  above  the  80-foot 
plane  and  of  which  31,000  cubic  yards  were  between  the  30  and  31-foot 
planes  below  low  water.  The  quantities  removed  during  the  ten 
months  of  the  existence  of  the  contract  were  less  than  20  per  cent  of 
its  requirements. 

The  amount  of  dredging  done  under  the  contract  in  the  fiscal  year 
ending  June  30,  1904,  was  approximately  50,000  cubic  vards. 

The  work  was  readvertisea  and  bids  opened  on  March  2,  1904.  For 
good  and  sufficient  reasons  all  bids  were  rejected.  The  work  was  again 
readvertised  and  bids  opened  on  May  24,  1904.  Contract  was  made 
with  the  North  American  Dredging  Company  of  San  Francisco,  Cal., 
in  June,  1904,  at  the  rate  of  14.48  cents  per  cubic  yard,  place  measure- 
ment.    This  contract  is  now  awaiting  approval. 

About  20  feet  at  low  tide  can  be  earned  over  the  shoalest  part  of 
the  bar. 

Congress  has  thus  far  appropriated  $300,000  for  the  work.  For  its 
completion  $81,000  is  yet  required. 

Money  statement, 

July  1,  1903,  l^alance  unexjiended $297, 879. 84 

June  30, 1904,  amount  expended  during  iiHcal  vear,  for  works  of  improve- 
ment  ; 3,081.44 

July  1,  1904,  balance  unexpended 294, 798. 40 

July  1,  1904,  amount  covere<l  by  uncomplete<l  contracts 330, 868. 00 

Amount  (estimated )  requireil  for  completion  of  existing  project 81, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
11H)6,  for  works  of  improvement,  in  addition  to  the  balance  unex- 

pende<l  July  1,  1904 81,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


June  13,  1902 $100,000 

March3,  1903 200,000 

Total 300,000 
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CONTRACre  IN   FORCE. 

Cymtrad  dated  November  ft,  1902 ^  for  dredging  in  Sati  PnMo  Bay^  Califomui. 

« 

Rate:  11.44  cents  per  cubic  yard. 

Name  of  contractor:  Rudolf  Axman. 

Date  of  approval :  I)ecenjl)er  27,  19()2. 

Work  re<juired  to  be  commenced:  Man^h  4,  1903. 

Work  reqpired  to  be  complete<l:  July  4,  11KV>. 

Contract  annulled:  December  24,  1908. 


T  T  6. 
IMPROVEMENT  OF  SAN  JOAQUIN  KIVER,  CALIFORNIA. 

A  description  of  thin  river.  it8  original  condition,  and  plan  for  its 
improvement  are  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  185m,  page  3189. 

In  February,  IIKH,  owin^  to  heavy  and  prolonged  rains,  the  Cala- 
veras River,  which  empties  into  the  han  Jo}i(}uin  through  Mormon  and 
Stockton  sloughs,  rose  rapidly  and  caused  a  serious  bar  to  form  to 
such  a  height  in  and  across  the  Stockton  channel  that  for  several  davs 
8teaml)oats  could  not  drag  over  it  even  in  the  highest  stages  of  the 
river.  A  hastv  examination  was  made,  and  it  was  estimated  that  about 
71,(K)0  cubic  yards  of  till  had  occurred.  Authority  was  obtained  by 
telegraph  to  advertise  for  bids  and  make  emergency  contract  for  the 
removal  of  this  obstniction.  Contract  was  made  with  Mai^shall  C. 
Harris,  the  lowest  bidder,  for  its  removal  at  7i  cents  per  cubic  yard, 
pla(»e  measurement     I)n»dging  was  commenced  on  March  21  and  com- 

S)leted  in  •June,  UW.  This  prixluceil  a  (*hannel  from  7  to  9  feet  in 
lepth  at  low  water  and  from  r)(>  to  KM)  feet  in  width.  While  dredging 
was  in  progress  the  freshet  continueil,  and  at  times  the  bar  continued 
to  grow  faster  than  the  dn»dge  could  remove  the  material.  A  total  of 
123,4<H)  cu!)ic  yards  of  material  was  dredged  and  placed  on  shore.  The 
money  available  was  not  sufficient  to  complete  a  channel  to  the  full 
depth  of  9  feet  l)elow  low  water  for  a  width  of  100  feet  as  was  con- 
templated when  the  contract  was  made. 

Tne  total  amount  expcMided  during  the  fiscal  year  ending  June  80, 
1904,  fc»r  dredging  was  $19,074.86. 

At  present  tne  levees  and  shores  of  Stockton  channel  are  piled  so 
high  with  deposits  of  dredged  material  that  no  further  storage  ground 
can  here  Ik*  ootained,  and  any  future  material  dredged  from  this  iocalitv 
will  have  to  l)e  depositwl  on  the  Imnks  of  Mormon  channel,  which  will 
require  a  pump  ai*edger,  and  the  spoil  will  have  to  l)e  transported 
through  pii)es  tor  a  maximum  distance  of  2  miles.  This  will  cause  a 
material  increa.se  in  the  cost  for  dredging  i)er  cubic  yard. 

From  the  emergencv  river  and  harbor  act  of  15^54  an  allotment  of 
$35,170  has  l)een  made  ^or  continuing  improvement  of  this  river,  which 
includes  the  repairs  to  the  weir  at  lairds  Slough,  which  was  damaged 
some  time  during  the  calendar  year  1903. 

As  l>ars  fonn  annually  they  must  be  removed  or  navigation  must 
ceas(\  On  account  of  the  increased  expense,  due  to  long  carriage  for 
dredging,  it  is  estimated  that  $35,0<K)  will  lie  reauirea  and  c*an  l>e 
advantageouslv  expended  on  this  river  for  the  fiscal  year  ending  tlune 
80,  llHJtJ. 
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Money  statement. 

July  1,  1903,  balance  unexpended $21,236.23 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  April  28,  1904 35,170.00 

56,406.23 
June  30,  1904,  amount  expended  during  the  fiscal  year,  for  works  of  im- 
provement  .^    19,074.86 

July  1,  1904,  balance  unexpended 37, 331. 37 


'Amount  (estimated)  required  for  comoletion  of  existing  project . . .  Indetermmate. 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1906.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1904 35,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jane 
4,1897. 


APPROPRIATIONS. 


August  14, 1876 120,000 

June  14, 1880 20,000 

March3,1881 40,000 

August  2, 1882 40,000 

July  5, 1884 20,000 

August  5, 1886 18,750 

August  11, 1888 25,000 

September  19, 1890 75,000 

July  13, 1892 65,000 


August  18, 1894. $5d,000 

June  3, 1896 67,750 

March  3, 1899 20, 000 

June  13, 1902 18, 000 

Allotted  from  act  of  April  28, 

1904 35,170 

Total 504,670 


CONTRACTS  IN    FORCE. 

Ckmtraci  dated  April  SS,  1903,  for  dredging  in  Stockton  channel,  San  Joaquin  River, 

Calif omia. 

Name  of  contractor:  Bay  and  River  Dredging  Company. 
Work  commenced:  April  29,  1903. 
Work  completed:  July  1,  1903. 
Rate:  8.5  cents  per  cubic  yard. 
Total  cost:  $12,040.68. 

Contract  dated  March  9,  1904,  for  dredging  in  Stockton  channel,  San  Joaquin  Miver, 

California. 

Name  of  contractor:  Marshall  C.  Harris. 
Date  of  approval:  Emergency  contract. 
Work  commenced:  March  21,  1904. 
Work  completed:  June  13,  1904. 
Rate:  7.5  cents  per  cubic  yard. 
Total  cost:  |9,254.99. 


COMMERCIAL  STATISTICS. 


The  following  is  a  statement  of  the  freight  carried  on  the  San  Joaqnin  River  during 
the  year  1903  by  the  boats  of  the  Union  Transportation  Company,  which  run  regu- 
larly between  »an  Francisco  and  Stockton,  and  of  the  California  Navigation  and 
Improvement  Company,  which  run  re^larly  between  San  Francisco  and  Stockton 
and  make  occasional  trips  during  the  high  water  season  into  the  Upper  San  Joaqain 
River. 
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General  freight:  Tons. 

Lower  &n  Joaquin  River 366, 038 

Upper  San  Joaquin  River 10, 845 

A  number  of  scow  echooners  also  carry  freight  on  the  Lower  San  Joaquin  River, 
but  it  has  been  impoBBible  to  obtain  any  statement  of  the  amount 


T  T  7. 

RECTIFICATION  OF  STOCKTON  AND  MORMON  CHANNELS,  CALIFORNIA. 

The  river  and  harbor  act  of  Juno  13,  1902,  provided  for  improve- 
ment of  this  locality  bv  a  dam  and  canal  to  divert  the  waters  of  Mor- 
mon Slouch  into  the  Calaveras  River,  based  on  a  project  estimated  to 
cost  $255,016,  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1899,  page  3189.  The  act  referred  to  appropriated  $50,0(X)  and 
authorizea  contracts  to  a  limit  of  $225,000  for  the  completion  of  the 
work.     An  aggrerate  of  $175,OiK)  has  now  bi»cn  appropriated  by  Con- 

8ress  for  the  work.  Among  the  provisions  in  the  act  of  1902  was  one 
lat  ''tlie  citv  of  Stockton  or  the  State  of  California  shall  first  furnish 
to  the  United  States  the  right  of  way  for  said  canal."  The  legislature 
of  the  State  of  California  appropriated  $60,000  for  acquiring  this  right 
of  way,  and  the  State  commissioner  of  public  works  is  now  endeavor- 
ing to  obtain  the  necessary  property.  No  work  on  the  project  has 
yet  l>een  done. 

Money  statement. 

July  1,  1903,  balan<«  unexpended $100,000.00 

Amount  appropriateii  by  sundry  civil  act  approved  April  28,  1904 76, 000. 00 

July  1, 1904,  balance  unexpended 176,000.00 


Amount  (e8timate<l )  re<iuire<l  for  completion  of  existing  project 49, 316. 00 

Amount  that  can  Ih*  profitably  expended  in  fiscal  year  ending  June 
'iO,  1906,  for  works  ot  improvement,  in  addition  to  the  balance  unex- 

nemled  July  1,1904 ^ 49,316.00 

BuDmitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,  1897. 


APPROPRIATIOJW. 


June  13,  1902 $50,000 

Manh3,  Wm 60,000 

April  28.  1904 75,000 

Total 176,000 


TT8. 

IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

A  description  of  this  stream,  with  project  for  improvement,  work 
done,  and  oommeree  carried,  is  printed  m  the  Annual  Report  of  the 
Chief  of  En^neers  for  1899,  page  3168. 
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During  the  fiscal  year  ending  June  30,  1904,  no  work  has  been  done 
on  the  river,  nor  has  any  been  done  since  1896.  A  portion  of  the  un- 
expended balance  on  hand  June  30, 1903,  has  been  expended  in  repairH 
to  the  Government  snag  boat  Sdzer. 

In  the  past  year  two  public  hearings  have  been  held  in  consequence 
of  a  complaint  that  the  Benson  Ferry  bridge,  about  4f  miles  above 
New  Hope  Landing,  was  an  unreasonable  obstruction  to  navigation. 
It  is  learned  that  the  board  of  supervisors  of  San  Joaquin  County  have 
advertised  this  bridge  for  sale,  with  a  requirement  that  it  be  removed 
a  certain  number  of  days  after  the  confirmation  of  the  sale. 

It  is  also  learned  that  the  State  of  California  has  allotted  $10,000  of 
its  State  funds  for  the  improvement  of  the  river  above  the  Benson 
Ferry  bridge,  to  be  used  after  this  bridge  shall  have  been  removed. 

Occasional  snagging  on  the  river  and  cutting  down  overhanging 
trees  on  its  banks  is  necessary  for  the  maintenance  of  navigation,  fi 
is  estimated  that  $2,500  can  be  profitably  expended  for  this  purpose  in 
the  fiscal  year  ending  June  30,  1906. 

Money  statement. 

July  1,  1903,  balance  unexpended $8S8. 34 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  .* 524.10 


July  1,  1904,  balance  unexpended 


364.24 


Amount  (estimated)  required  for  completion  of  existing  project ...  Indet^^rminate. 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1906, 
for  works  of  improvement,  in  addition  to  the  balance  unexpended  Julv 
1,  1904 .".       2,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 


APPROPRIATIONS. 

Julys,  1884 $8,600 

Augusts,  1886 2,500 

August  11,  1888 2, 000 

July  13,  1892 2, 600 

August  18,  1894 2, 500 

Total 18,000 


COMMERCIAL  HTATISTICS. 


The  commerce  of  the  Mokelumne  River  during  the  year  1903  was  carried  on  two 
Btem-wheel  steamers,  each  of  about  400  tons  gross  register,  which  make  daily  tripi* 
to  New  Hope  Landing.  The  amount  of  freight  reported  to  have  been  carried  during 
the  year  1903  waa  41,411  tons.  Scow  schoonerH  are  reporteil  to  have  also  brought  a 
considerable  amount  of  grain  out  of  this  river  during  the  year,  but  it  was  impoesible 
to  obtain  even  an  estimate  of  the  amount. 


Cotn])arative  statement  of  grain  and  general  freight. 


Tons. 


1885 42,000 

1892 44,  241 

1893  47, 000 

1898 52,771 


Tom. 

1900 86,960 

1901 81,701 

1902 43,299 

1903 41,411 


APPENDIX  T  T — ^REPORT   OF   COLONEL   HEUEB.  8417 


T  T  9. 

IMPROVEMENT  OF  SACRAMENTO  AND  FEATHER  RIVERS,  CALIFORNIA. 

REPORT  OF  BOARD  OF   ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1904,  the  Sacramento  River 
had  an  unusual  flood  which  in  February,  1904,  caused  a  break  or 
crevasse  in  the  levee  on  the  Edwards  place,  situateil  on  the  left  bank 
of  the  river  aliout  3  miles  below  Sacramento.  No  Government  funds 
could  be  used  for  its  closure.  The  State  reclamation  district  took 
the  matter  in  hand  and  made  contracts  for  closing  the  break;  and 
though  work  was  commenced  immediately,  the  crevasse  was  not  com- 

f)letely  closed  until  the  early  part  of  June,  1904,  at  a  cost  reported  to 
>e  in  excess  of  $100,000.  Durin|F  this  time  the  breach  had  widened 
to  over  1,400  feet,  and  the  depui  in  places  exceeded  40  feet.  The 
immense  volume  of  water  passing  through  the  break  is  haid  to  have 
inundated  over  lOO.(KH)  acres  of  land,  passed  down  into  the  American 
basin  via  the  Mokelumne  River  into  the  San  Joaquin^  causing  another 
break  in  the  levees  at  Bouldin  Island  near  the  mouth  of  the  Mokelumne 
River.  The  damage  on  this  island  alone,  which  was  largely  planted 
in  asparagus,  is  said  to  exceed  $500,000.  The  latter  breal  is  not  yet 
closed,  although  upward  of  $00,000  has  been  expended  in  the  attempt. 

In  March,  1904,  the  board  of  trustees  of  Sacramento  wired  to  some 
of  the  Senators  and  Representatives  from  California  urging  that  the 
floods  had  produced  a  condition  which  threatened  the  navigability  of 
the  river,  and  askinl  tliat  immediate  steps  l)e  taken  to  proteil  the  river 
against  further  impairment.  This  was  referred  to  tne  War  Depart- 
ment, suggesting  that  in  such  cases  an  emergenc}'  appropriation  might 
l>e  made  oy  Congress,  etc.,  and  asking  tae  attention  of  the  War 
Department  to  aid  in  securing  such  appropriation.  The  matter  was 
referred  to  and  investigated  by  one  of  tne  members  of  our  Board.  It 
was  found  and  reported  that  navigation  up  to  that  time  had  not  l)een 
interfered  with,  nor  has  it  been  since;  and  if  there  should  be  inter- 
ference in  future,  the  funds  available  for  the  lower  river  would  prob- 
ablv  remedy  the  difficulty. 

The  riveV  and  harbor  act  of  1899  appropriated  $30,000  for  the 
improvement  of  the  lower  river  below  Sacramento  and  authorized  con- 
tinuing contracts  to  the  limit  of  $280,000  for  such  material  and  work 
as  mav  be  necessary  to  carry  out  the  revised  project  submitted  by  the 
Boarcf  on  Octol>er  11,  1898,  and  which  is  printed  m  the  Annual  Report 
of  the  Chief  of  Engineers  for  1899,  page  3173.  On  June  6,  IIHX),  Con- 
gress, in  the  sundry  civil  act,  appropriated  $60,000  for  the  improve- 
mont  of  the  river  l>elow  Sacramento,  making  a  total  of  $90,000  for  the 
purpose  stated  in  the  act  of  1899.  The  depth  of  water  required  by 
the  project,  viz,  7  feet  at  low  water,  was  obtained  by  an  expenditure 
of  a  little  more  than  $37,000,  which  leaves  a  balance  of  about  $53,000 
yet  available,  together  with  authority  to  make  continuing  contracts  to 
the  limit  of  $280,000. 
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The  contracts  thus  far  made  for  the  work  done  were  not  continuing, 
but  were  always  well  within  the  limits  of  the  amounts  appropriate 
and  available,  and  were  based  on  unit  prices  for  work  at  special  shoals 
as  might  be  directed;  so  that  the  experience  gained  in  the  location, 
length,  and  spacing  of  the  construction  works  at  any  one  shoal  could 
be  taken  advantage  of  in  similar  work  at  the  next  shoal  below.  By 
this  means  the  work  has  been  economically  and  eflfectively  done,  at  a 
cost  of  only  about  13  per  cent  of  the  estimate.  The  depths  obtained 
have  been  well  maintained. 

The  river  in  many  places  above  Sacramento  and  below  Red  Bluff,  the 
head  of  navigation,  is  in  very  bad  condition.  Owing  to  lack  of  funds, 
the  snag  boat  could  not  be  sent  out  in  1903  to  clear  the  river  of  snags. 
As  snagging  is  the  most  important  work  in  the  interests  of  navigation 
on  the  whole  river,  and  as  funds  appropriated  for  the  lower  river  can 
not  be  used  on  the  upper,  the  Board  not  only  renews  its  recommenda- 
tion made  in  the  last  annual  report,  that  the  unexpended  balance  appro- 
priated for  the  lower  river  below  Sacramento  be  made  available  for 
the  whole  river,  but,  in  addition,  recommends  that  the  authorization 
in  the  act  of  March  3,  1899,  be  amended  so  as  to  make  it  applicable  to 
the  whole  river  below  the  head  of  navigation. 

The  small  balance  available  for  the  oacramento  and  Feather  rivers 
on  June  30,  1903,  had  to  be  used  for  the  repair  of  the  snag  boat.  This 
was  done  by  contract  made  on  October  28,  1903.  The  work  was  com- 
pleted in  April,  1904,  at  a  cost  of  $10,139.08. 

The  necessity  for  an  annual  appropriation  for  snagging  the  upper 
river  is  so  urgent  that  the  Board  renews  its  reconmienaation,  maoe  in 
the  last  annual  report,  that  some  legislation  be  asked  for  the  purpose 
of  securing  uninterrupted  work  of  operating  snag  boats  in  the  Sacra- 
mento River  for  removing  snags,  wrecks,  and  other  obstructions,  and 
authorizing  the  Secretary  of  War,  upon  the  application  of  the  Chief 
of  Engineer,  to  draw  a  warrant  from  time  to  time  upon  the  Secretary 
of  the  Treasury  for  such  funds  as  may  be  necessary  to  do  such  work, 
not  to  exceed  $25,000  per  year,  and  that  an  itemized  statement  of  said 
expenses  accompany  the  Annual  Report  of  the  Chief  of  Engineers. 

Besides  the  repairs  to  the  snag  lyoat,  the  only  other  work  done  on  the 
river  during  the  past  year  was  repairing  a  wing  dam  lust  above  Sacra- 
mento. This  was  refilled  with  brush,  weighted  with  bags  of  sand,  and 
all  securely  wired  to  the  piles.  The  total  cost  of  this  work,  which  was 
done  b}^  hired  labor,  was  $410.10. 

The  only  work  required  at  present,  in  sight,  on  the  lower  river,  is 
the  removal  of  some  snags  which  have  lodged  near  Heacock's  Shoal, 
and  for  which  it  has  been  constmed  that  the  present  appropriation  for 
improving  the  Sacramento  River  below  Sacramento  is  inapplicable,  as 
snagging  was  inadvertently  omitted  in  the  project  submitted  by  the 
Board  in  1897-98.  It  is  necessary  for  the  maintenance  of  navigation 
to  remove  snags  wherever  found  in  the  river.  An  allotment  of  $22,<.HH» 
made  from  the  emergency  river  and  harbor  act  of  April,  1904,  will, 
however,  remedy  this  difficulty  for  the  present  season. 
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Money  statements. 

8ACRAMBNT0  AND  PEATHEB  RIVBS8,  CAUFORNU. 

July  1,  1903,  balance  unexpended 110,619.64 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  April  28, 1904 22,000.00 

32, 519.  M 
June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      10,611.08 


July  1,  1904,  balance  unexpendwl 22,008.5<i 


Indetenninato. 


Amount  (estimated)  required  for  completion  of  existing  project h 

Amount  that  i^n  be  profitably  ex^naed  in  fiscal  year  endmg  June  30. 
1906,  for  works  of  improvement,  in  addition  to  the  balance  unexpende<i 

July  1,  1904 26,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
I    4,  1897. 

SACRAMENTO   RIVER   BELOW  SACRAMENTO,  CAL. 

July  1,  1903,  balanw  unexpended a$53,:U8.91 

June  30,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 

n»ent 458. 1 7 


July  1,  1904,  balance  unex|iendcHl 62,890.74 


APPROPRIATIONH. 


Sarrameiiio  and  Feather  ntrm,  Onii/omia. 


March  3,  1876 $16,000.00 

June  18, 1878 16. 000. 00 

March  3,  1879 20,000.00 

June  14. 1880 46, 000. 00 

March  3,  1881 60, 000. 00 

Aujrust2,  1882 260,000.00 

July  6,  1884 40,000.00 

Augustll,  1888 20,000.00 

September  19,  1890 30,000.00 


July  13,  1892 $160,000.00 

August  18, 1894 1 16, 000. 00 

June  13,  1902 25.000.00 

Allotted  from  act  of  April  28, 

19(M 22,000.00 

Received  from  sales 73. 80 


Total 807,073.80 


Sacramento  River^  Oaiifomia, 

March  3,  1899 $30,000.00 

June  6,  1900 60,000.00 

Total 90,000.00 


CX)NTRAtT  IN   FORCE. 

Ocmtmct  dated  (kiofter  ^*^,  /»ftf,  for  repairing  l\  tS.  mag  boat  Seiier, 

Name  of  contractor:  Oratto  &  Reimere. 
IHito  of  approval:  November  19,  1908. 
Work  commenced:  December  3,  1903. 
Work  t-ompleteti:  April  20,  1904. 
Total  cost:  $10,139.08. 


o  Erroneously  reported  last  year  as  $63,748.91. 
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COMMERCIAL  STATISnCB. 

Lower  Sacramento  River,  below  Sacramento:  Toom. 

By  the  boats  of  the  Sacramento  Transportation  Company 99,  B45 

By  the  boats  of  the  Southern  Pacific  CSompany 139,091 

By  the  boats  of  the  California  Transportation  Company 56,333 

Upper  &u;ramento  River,  above  Sacramento: 

From  San  Francisco  and  Sacramento  to  upriver  points: 

Lumber 8,400 

General  merchandise 9, 925 

From  upriver  points  to  San  Francisco: 

Hay 920 

Broom  com 375 

Wool 440 

Dried  fruit 294 

Miscellaneous 2, 510 

From  upriver  points  to  Sacramento: 

Wood 2,128 

Com 842 

Potatoes 1,784 

Grain 1,067 

Hogs  and  cattle 970 

Miscellaneous 925 

Grain  shipments  from  upriver  ]X)ints  to  San  Francisco  and  Port  Costa: 

From  Knights  Landing  to  and  including  Colusa 23, 368 

From  above  Colusa  to  and  including  Butte  City 17, 742 

From  above  Butte  City  to  and  including  Jacinto 7, 781 

From  above  Jacinto  to  and  including  Cnico  Landing 5, 868 

From  above  Chico  Landing  to  and  including  Red  Bluff 3, 116 

Total  tonnage  of  the  Sacramento  River  for  1903 383,724 


T  T  lo. 


IMPROVEMENT  OF  PETALUMA  CREEK  AND  NAPA  RIVER,  CALI- 
FORNIA. 

(a)   PETALUMA  CREEK. 

A  description  of  this  creek,  its  original  condition,  project  for 
improveraent,  and  work  done  is  printed  m  the  Annual  Report  of  the 
Chief  of  Engineers  for  1896^  page  3205. 

No  work  other  than  making  a  resurvey  has  been  done  during  the 
fiscal  ^ear  ending  June  30, 1904.  The  channel  depths  obtained  can  not 
be  maintained  without  periodical  dredging.  Contract  for  redredging 
the  channel  at  8  cents  per  cubic  jard  was  approved  June  15,  1904. 

No  work  has  been  done  on  this  creek  since  1900,  and  the  dredging 
which  is  now  under  contract  will  probably  produce  a  channel  which, 
under  ordinary  circumstances  and  conditions,  should  be  maintained 
for  about  two  years.  Hence  no  additional  funds  are  required  for  the 
fiscal  year  ending  June  30,  1906. 

Money  statement. 

July  1,  1903,  balance  unexpended $3,269.93 

June  3iO,  1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   96.60 

July  1,  1904,  balance  unexpended 3, 173. 33 

July  1 ,  1904,  amount  covered  by  uncompleted  contracts 3, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 
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APFBOPRIATIONB. 


June  14, 1880 $8,000 

MarchS,  1881 8,000 

AiigUBt2,1882 14,000 

August  11, 1888 2,000 

September  19,  1890 4,000 

July  13,1892 10,000 


Auguat  18, 1894 $16,000 

MarchS,  1899 4,000 

June  13, 1902 3,000 


Total 68.000 


CX>IIMKRCIAL  STATISnOB. 

The  commerce  of  Petaluma  Creek  is  carried  on  one  steamer,  the  GoUi,  334  tons, 
which  makes  daily  trips  between  San  Francisco  and  Petaluma,  the  head  of  navi{<a- 
tion.  A  laiige  amount  of  the  heavier  freight  is  also  carried  by  scow  schooners,  which 
make  daily  trips  into  the  creek,  but  no  statement,  that  is  better  than  a  wild  guess, 
can  he  obtained  of  the  amount  of  freight  they  carry. 

The  following  is  a  statement  of  the  freight  carried  by  the  steamer  Oold  during  the 
year  19a3: 

Ton*. 

EggH 806 

Fruit 2,325 

Horses  and  cattle 1, 665 

General  merchandise 40, 169 

Total , 44,865 


(b)  NAPA  RIVER. 

A  description  of  this  river,  ita  condition,  plans  for  improvement, 
and  results  obtained  are  printed  in  the  Annual  Report  of  the  Chief  of 
Entrineers  for  1896,  page  3177. 

rroliminary  examination  of  the  river  was  made  in  August,  1902. 
No  work  other  than  surveying  for  contract  work  has  been  done  on  the 
river  during  the  fiscal  year  ending  June  80,  1904. 

(k)ntract  was  made  in  June,  1904,  at  20  cents  per  cubic  yard,  place 
measurement,  for  dredging  some  of  the  gravel  bars  in  the  river  to  a 
depth  of  4  feet  )>elow  low-water  level.  The  river  is  subject  to  freshets, 
and  dredged  channels  are  not  self-maintaining,  making  occasional 
dredging  necessary. 

It  IS  estimated  that  $3,000  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1906. 

Money  statement. 

July  1,  1903,  balance  unexpended $3,406.97 

June  30,  1904,  amount  expended  during  flwad  year,  for  works  of  improve- 
ment   113.34 


July  1,  1904,  lialance  unexpended 3,293.03 

July  1 ,  1904,  amount  covered  by  uncompleted  contnu^ti 3, 000. 00 


Amount  ((*t<timated)  required  for  completion  of  existing  project...  Indeterminate. 

e  nrofitably  expenae  ~ 
1906,  for  workp  of  improvement,  in  addition  to  the  balance  onex- 


Amouiit  that  («n  l>e  profitably  expended  in  flacal  year  ending  June  90, 


nendtMl  July  1.  1904 3.000.00 

Submitted  in  compliance  with  requirements  of  aandry  dvil  act  of  Jane 
4,  1897. 
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APPBOPRIATIONS. 

August  12,  1888 $7,500 

September  19,  1890 10,000 

August  18,  1894 4,000 

June  3,  1896 4,000 

June  13,  1902 3,000 

Total 28,500 


CONTRACT  IN   FORCE. 

Contract  dated  May  SI,  1904,  for  dredging  in  Petaluma  Creek  and  Napa  River,  Califorma, 

Name  of  contractor:  Pacific  Reclamation  Company. 
Date  of  approval:  June  15,  1904. 
Work  to  be  commenced:  July  12,  1904. 
Work  to  be  completed:  October  31,  1904. 


COMMERCIAL  STATISTICS. 

The  commerce  of  Napa  River  in  1903  was  carried  on  two  small  stem-wheel  steam- 
ers, which  make  trips  oetween  San  Francisco  and  Nana  on  alternate  days,  thus  pro- 
viding a  daily  service.  The  amount  of  freight  carriea  by  these  boats  is  believed  to 
have  been  about  70,000  tons,  but  a  statement  of  the  amount,  which  was  promised, 
has  not  been  received  in  time  to  be  included  in  this  report.  Much  of  the  heavier 
freight  on  this  stream  is  carried  by  scow  schooners,  which  run  into  the  river  at 
irrefzriilar  intervals,  but  no  statement  of  the  amount  of  the  freight  carried  can  be 
obtained. 


T  T  II. 

IMPROVEMENT  OF  HUMBOLDT  HARBOR  AND  BAY,  CALIFORNIA. 

The  history  of  this  improvement  is  printed  in  the  Annual  Report  of 
the  Chief  of  "fcngineers  for  1900,  page  4237. 

All  work  contemplated  for  the  improvement  of  the  entrance  as  well 
as  inside  the  bay  has  been  completed.  No  work  has  been  done  or 
required  at  this  locality  except  to  establish  some  monuments  and  run 
a  few  base  lines  with  a  view  to  reestablishing  harbor  lines  to  replace 
those  adopted  some  years  since.  No  authentic  I'eport  of  any  changes 
in  the.  depth  or  direction  of  the  channel  at  the  entrance  has  been 
received.  The  depth  in  the  dredged  channel  in  front  of  the  town  of 
Eureka  has  been  well  maintained. 

No  further  funds  are  required  at  present. 

Money  statement. 

July  1,  1903,  balance  unexpended $11, 606.  ©7 

June  30,  HK)4,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        1,132.27 

July  1,  1904,  balance  unexpended 10, 473. 70 
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APPBOPRIATION8. 


March2,  1881 $40,000 

Auf?u*«t2,  1882 40,000 

July  5,  1884 62,500 

Aui<UHt5,  1880 75,000 

Auf?UPtll.  1888 125,000 

8ei)teinl)or  19,  18iK) 80, 000 

Julv  13,  1892 160,000 

March  3,  1893 522,000 


March  2,  1895 $225,000 

June  11,  1896 225,000 

June4,  1897 :i50,000 

Julvl,  1898 100,000 

March  3,  1899 50,  (XK) 

March  3,  1899 143,115 

Total 2,187,615 


COMMKRC?IAL  frrATI8TIC8. 


The  following  statement  of  the  commerce  of  HumboMt  Bay,  California,  wa^  col- 
leoUnl  an<l  pupplieil  by  Mr.  Cieoijre  A.  Kellogg,  Hecretary  of  the  Humboldt  ChamlnT 
of  C'Ommen'e  at  Kun*ka,  Cal.  ft  gives  the  amount  carrioil  during  the  year  1903, 
and  shows  a  general  increase  in  the  commerce  of  the  bay. 
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T  T  12, 


IMPROVEMENT  OF  PEARL  HARBOR,  TERRITORY  OF  HAWAII. 

A  dosrription  of  this  harbor  and  th«  approved  projoi't  for  iinprovo- 
iiUMit  was  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
IIMH,  pa^ro2433. 

C'ontnict  was  made  in  1901  for  dredging  a  channel  over  the  bar  at 
the  entrance  to  the  liarbor  30  feet  deep  at  low  water  and  200  feel 
lM)ttoin  width,  requiring  the  removal  of  200,625  cubic  yards  of  material, 
princi|)ally  coral  sand.  The  work  was  completed  in  August,  1903,  at 
a  cost  of  1^99,323.02.    The  depths  and  widths  nave  been  well  maintaiiK^d. 

The  work  was  in  clmrgeof  Mr.  Laurence  Thompson,  junior  engineer 
inspector. 
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There  is  no  commerce  yet  in  the  harbor.  Naval  officers  claim  that 
inside  the  bar  and  in  the  approaches  to  the  harbor  proper  the  curva- 
ture of  the  channel  is  too  snarp  for  the  safe  navigation  of  large  naval 
vessels.  No  examination  for  remedying  this  has  yet  been  auuiorized 
by  Congress. 

The  work  has  been  completed  in  accordance  with  the  project  and 
within  the  limits  of  the  appropriation.     No  further  funds  are  required. 

Money  atatetiient. 

July  1,1903,  balance  unexpended $28,552.62 

June  30, 1904,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      27,  876. 24 

July  1,  1904,  balance  unexpended 676. 38 


AFROPRIATION8. 

March  3,  1899 $100,000 


CONTRACT   IN   FORCE. 

Ckmiracl  dated  July  16,  1901,  for  dredging  channel  through  Pearl  Harbor  Bar,  Hauxm, 

Name  of  contractor:  Clark  &  Henery. 
Rate:  44.5  cents  per  cubic  yard. 
Date  of  approval:  July  25,  1901. 
Work  commenced:  February  21,  1902. 
Work  completed:  August  3,  1903. 


T  T  13. 


PRELIMINARY  EXAMINATION  OF  BELVEDERE  HARBOR,  SAN  FRANCISCO 

BAY,  CALIFORNIA. 

[Printed  in  House  Doc.  No.  246,  Fifty-eighth  Ck)ngre8s,  second  seflrion.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  7,  190S. 

Sm:  I  have  the  honor  to  submit  herewith  a  report,  dated  February 
26,  1903,  by  Lieut.  Col.  W.  H.  Heuer,  Corps  of  Engineers,  on  pre- 
liminary examination  of  Belvedere  Harbor,  in  San  Francisco  Bay, 
California,  ordered  by  the  river  and  harbor  act  approved  June  13, 1^2. 
In  the  opinion  of  Lieutenant-Colonel  Heuer  the  locality  is  not  worthy 
of  improvement  by  the  General  Government. 

This  report  and  statements  from  interested  parties  have  been  con- 
sidered by  the  Board  of  Engineers  for  Rivers  and  Harbors,  in  accordance 
with  the  provisions  of  sections  3  and  14  of  the  above-mentioned  act,  and 
the  Board  states  in  its  report,  dated  April  21, 1903,  that  it  is  not  desir- 
able for  the  United  States  to  undertake  the  improvement. 

In  this  conclusion  I  concur. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Brig,  Ger\,^  Chief  of  Engineers^  U.  S,  Army. 
Hon.  Elihu  Root, 

Secretary  of  War. 
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report  of  ueut.  cx)l.  w.  h.  heuer,  cori>s  of  engineers. 

United  States  Engineer  Office, 

/San  FritncUico^  Cal.^  Fehrmiry  ^6*,  1903. 

(tenkral:  In  acTordance  with  the  requirements  of  the  river  and 
harbor  act  of  June  13,  11)02,  I  have  the  honor  to  submit  the  following 
reiK)rt  of  a  preiimiiiarj'  examination  of  Belvedere  Harl)or,  in  San 
Fran<'isco  Bay,  California: 

This  small  harbor  is  located  in  San  Francisc'o  Bay,  alxmt  8  statute 
miles  to  the  north wanl  of  the  Golden  Gate,  or  entrance  to  the  Iwiy. 
Belvedere  IIarlM)r  is  an  indentation  or  cove  in  the  shore  line;  has  a 
breadth  of  three-fourths  of  1  statute,  mile,  over  which  the  depth  at  low 
wat<»r  varies  from  1  to  5  feet,  and  isrijjhton  the  edj^eof  liacoon  Strait, 
which  has  a  width  of  alnnit  half  a  mile,  a  depth  varying  from  10  to  8o 
fathoms,  and  an  exceedinj^fly  rapid  current. 

Peninsula  Point  is  the  west  iM)int  of  entrance  to  this  straits  and  is 
at  tlH'south<»rly  end  of  I^^lveden*  Harbor.  Peninsula  Point  is  a  riH*ky 
headland  of  about  ir»o  foct  in  heijrht  and  has  a  depth  of  7  faithoms  of 
water  <lose  up  to  its  edpe.  Two  hundrinl  yanis  otT  this  jKunt,  in 
Kacc<M)n  Stniit,  the  d<»ptn  is  81)  fathoms.  At  the  northern  end  of 
li<»lv<Hlerc  iIarlM)r,  and  thnM»-fourths  of  a  mile  <listant  from  Peninsula 
Point,  is  Tiburon  Point,  otT  which  the  water  is  15  fathoms  deep.  On 
the  line  joiniu}^  these  two  |M»ints  the  water  varies  in  depth  fnmi  10  to 
17  fathoms,  and  inunediatelv  to  the  westward  of  this  line,  and  In'tween 
sjiid  line  and  the  shore,  is  what  is  known  as  IWvedere  HarlK)r,  throujjfh- 
out  which  the  water  suddenly  shoals  to  a  depth  of  2  to  i\  feet,  and 
which  is  a  rendezvous  or  harlK)r  for  very  small  plcjisure  ci*aft  and 
vachts.  At  riburon  Point  a  railroad  al)out  137  miles  in  lenjrth  runs 
mto  the  interior  of  the  State,  and  a  ferrv  connects  same  with  the  citv 
of  San  Fnincisco,  alKuit  <»  miles  distant. 

B'lvc(hMe,  from  which  the  harlK)r  takes  its  name,  is  a  rocky  penin- 
suhu  som<*times  called  an  island,  a  little  more  than  a  mile  in  length, 
about  one-third  of  a  luili*  in  width,  with  a  crest  elevation  from  loOfeet 
to  a  little  more  than  8oo  f«»et  in  height  alM)ve  sea  level,  and  isdotted  with 
7o  to  so  cottages  as  nvsidence  sites.  The  summer  |K)pulation  of  Bel- 
v<Mlere  is  .*>«H»  to  \\K\<)  |HM*sons:  in  winter  it  is  somewhat  less.  Tibunm 
has  a  \\\{*i\  ]>opulati(m  of  alnmt  250  persons.  Belvedere  Harbor  con- 
nects with  a  small  back  Imy  covering  an  area  of  altout  200  acres,  which 
at  low  tide  is  Imn*  and  at  high  tide  is  covered  with  water  to  a  depth  of 
4  to  r»  fe<»t.     This  small  Imy  is  used  as  winter  quarters  for  the  small 

B'easure  cnift  and  house*  l)oats  which  in  summer  are  used  in  Itelved(»re 
arlK>r. 

Near  and  to  the  west  of  Point  Tiburon  are  three  slips  or  piers  used 
by  the  railroad  company  at  which  the  ferry  boats  ami  scow  schooners 
load  and  discharge  freight  and  passengers:  in  fact,  it  is  the  only  place 
in  tlje  harbor  at  which  commerce  is  carried  on.  The  little  harbor  of 
I^»lve<h»re  is  |)erfe4*tly  nrotect4»d  against  anv  winds  from  the  north, 
northwe>t,  west,  or  soutnwest,  but  is  exposed  to  gales  from  the  south- 
east. Angel  Inland  is  alM)ut  1  mile  to  the  eastward  of  the  harlK)r, 
with  the  very  d<»ei)  water  and  rapid  current  of  Uai*coon  Strait  flowing 
lH»t\veen  the  islnna  and  harbor. 

Belv(»(h»re  furnishes  nothing  for  export.  It  is  simply  a  site  for  resi- 
dences.    Tiburon  is  of  some  imiwrtance  in  consequence  of  its  being  a 
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railroad  terminus,  at  which  some  190,000  tons  of  freight  were  liandled 
in  the  past  year,  of  which  it  is  estimated  168,000  tons  were  carried  by 
ferrv. 

Tfie  Coast  Survey  charts  of  the  present  time,  as  compared  with  tho8e 
of  earlier  date,  show  no  material  shoaling  in  Belvedere  Harbor.  Some 
of  the  Belvedere  and  Tiburon  residents  say  it  is  shoaler  than  it  was 
years  ago. 

The  only  way  in  which  the  harbor  can  be  improved  is  by  dredging. 
As  the  area  to  be  dredged  covers  about  three-eighths  of  a  square  mile, 
each  foot  of  increased  depth  means  the  removal  of  about  387,200  cubic 
yards  of  material.  Dumping  ground  for  the  deposit  of  this  material 
can  be  found  in  the  back  bay.  The  owners  of  yachts  have  not  stated 
to  what  increased  depth  they  desire  the  harbor  made;  but  assuming 
that  a  depth  of  10  feet  would  be  suflScient,  this  would  require  the 
removal  of  3,000,000  cubic  yards  of  material. 

If  the  harbor  were  deepened  it  would  make  it  better  and  safer  for 
pleasure  craft.  It  is  not  believed  that  it  would  materially  increase 
commerce  or  reduce  freight  i-ates  and  insurance,  and  if  dredged  it  is 
improbable  that  the  increased  depth  would  be  maintained  without 
periodical  rcdredging.  It  is  believed  from  the  examination  and  inves- 
tigation made  that  the  expense  of  improving  and  maintaining  this  har- 
bor would  be  far  in  excess  of  the  advantages  to  be  gained  to  commerce, 
and  therefore,  at  present,  I  consider  Belvedere  Harbor  as  unworthy 
of  improvement. 

Of  the  47  small  power  boats  referred  to  in  Schedule  No.  1,«  only  4 
are  large  enough  to  be  on  the  registered  list  of  vessels  in  the  United 
States;  and  of  the  pleasure  boats  mentioned  in  Schedule  No.  2,*'  17 
are  schooners,  23  are  yawls,  80  are  sloops,  and  3  are  launches.  A 
statement  by  well-known  citizens  constituting  a  committee  on  Belve- 
dere Harbor  improvement  is  herewith,  and  a  photograph®  of  Belvedere 
Harbor,  showing  numerous  pleasure  craft  anchored  tnere  in  summer, 
is  inclosed. 

Respectfully  submitted. 

W.  H.  Heuer, 
Lieut,  CoL^  Corps  of  Engineers, 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engin£ei'tt,,  U,  S,  A, 

[First  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

March,  10,  190$. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  considei*ation  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 
Colonel^  Corps  of  Engineers. 

[Second  indorsement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashmgUm,  1).  C,  April  21,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 
The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 


'*  Not  printed. 
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within  report  of  the  district  officer  and  a  statement  submitted  by  a 
committee  of  interested  citizens. 

Belvedere  Harbor  is  used  principally  as  a  haven  for  pleasure  craft. 
Commercial  piers  are  maintamed  at  Point  Tiburon,  near  the  entrance 
to  the  harbor,  but  these  piers  are  within  a  few  hundred  yards  of  the 
deep  water  of  Raccoon  Strait.  Any  mneral  improvement  of  the 
haroor  would  involve  dredging  over  tne  entire  area  designed  for 
anchorage  purposes,  and  it  could  not  be  expected  that  the  deepening 
would  Iw  permanent. 

The  Board  in  of  opinion  that  commercial  benefits  would  l)e  inc^oni- 
mensurate  with  the  cost  of  improvement,  and  that  it  is  not  desiral)le 
that  the  Tnited  States  should  undertake  the  improvement  of  Belvedere 
Harbor,  in  San  Francisco  Bay,  California. 

For  the  Board: 

H.  F.  HoDOES, 
Major^  C<n^  of  Engint^era^ 

Senior  Member  Present, 


T  T  14. 

PRELIMINARY   EXAMINATION  OF  NAPA  RIVER,  CALIFORNIA,  ABOVE 

MARE  ISLAND  NAVY-YARD. 

[Printed  in  Houmv  Doc.  No.  17A,  Fifty -eighth  Conmrev,  necond  tewion.] 

War  Department, 
Office  of  the  Chief  of  Kngineera, 

Waahingt/yn^  December  /,  1903, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  dated  August  21, 
liH>2,  hy  Lieut.  Col.  W.  H.  Ileuer,  Corps  of  Kngmeers,  on  prelinunary 
examination  of  Napa  River,  California,  with  a  view  to  ntrai^htening 
the  channel  in  the  portion  above  Mare  Island  Navy-Yard,  oraered  by 
the  river  and  harlN)r  act  approved  June  13,  1902. 

This  stream  is  now  beingf  improved  by  the  United  States  under  a 
project  for  dredj^ing  the  liars  between  Carrs  Bend  and  Vernon  Mills, 
m  the  immediate  vicinity  of  Napa,  cutting  off  projecting  points  of 
land  so  as  to  obtain  a  channel  75  feet  wide  and  4  feet  deep  at  mean  low 
w^ater,  and  removing  obstructions  such  as  sna^,  logs,  etc. 

Lieutenant-Colonel  Heuer  considers  that  it  is  unnecessary  to  materi- 
ally straighten  the  river^  but  that  it  is  advisable  to  continue  work  as 
heretofore  in  accordance  with  the  approved  project^  and  this  opinion 
is  concurred  in  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
which  has  reviewed  this  report  under  the  provisions  of  sections  3  and 
14  of  the  abov«»-mentioned  act,  and  by  me. 

Very  respcM'tfully,  your  obedient  servant, 

G.  L.  (1ILLE8PIE, 
Fir!g.  Gtm.^  Chuf  of  Engin^nn^  U.  S,  Arrnt/, 
Hon.  Eliiii-  Root, 

Secretary  of  War^ 
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report  of  ijeut.  col.  w.  h.  heuer,  corps  of  enginsebb. 

United  States  Engineer  Office, 
San  Francisco^  Cal.^  August  ^i,  190B. 

General:  In  compliance  with  instructions  from  your  office  and  tbe 
requirements  of  the  river  and  harbor  act  of  elune  13,  1902,  I  have  tbe 
honor  to  submit  the  following  report  on  an  examination  of  Napm.  River, 
California,  with  a  view  of  straightening  the  channel  in  the  portion 
above  Mare  Island  Navy- Yard: 

The  examination  was  made  on  August  19,  1902. 

Napa  Creek,  or  River,  is  navigable  up  to  the  city  of  Napa,  which  b 
about  16  miles  distant  via  the  water  route  above  Mare  Island  Navj- 
Yard.     Hence,  all  of  the  Napa  River  is  ahm^e  Mare  Island  Navy- Yard. 

Its  drainage  area  is  between  300  and  400  square  miles;  the  State 
engineer  gives  it  as  292  sauare  miles  above  the  town  of  Napa. 

During  the  summer  and  autumn  months  this  river  is  mainly  a  tidsl 
stream.  The  ordinary  range  of  the  tides  is  about  5  feet.  The  spring 
tides  reach  a  height  of  7  feet.  In  the  dry  season  at  low  tide  at  riapa 
the  width  of  water  surface  is  about  50  feet;  at  high  tide  the  width 
between  banks  is  from  100  to  1^)0  feet.  The  width  graduallj'-  increases 
toward  the  mouth,  where  it  is  from  three-fourths  to  1  mile  in  width. 

In  the  rainy  season  the  river  is  subject  to  freshets,  which  bring*  down 
trees,  sand,  and  gravel,  which  form  obstructions  to  navigation,  and 
which  are  removed  when  appropriations  are  available,  as  contemplated 
in  the  approved  project  for  the  improvement  and  maintenance  of  navi- 
gation on  this  stream. 

The  tidal  influence  is  all  that  makes  this  river  navigable  as  far  up  as 
Napa.  The  two  steamboats  and  the  few  sailing  vessels  (scow  schooo- 
ersj  that  use  the  river  can  use  only  the  3  or  4  miles  of  river  immedi- 
ately below  Napa  during  high  or  medium  stages  of  the  tide.  The 
distance  from  San  Francisco  to  Napa  by  water  is  about  40  miles,  of 
which  about  36  miles  is  always  ^ood,  deep,  navigable  water.  The  4 
miles  of  intermpted  navigation  is  due  to  shoal  water,  narrow  river, 
and  excessive  curvature.  The  banks  are  generally  quite  stable,  and 
from  2  to  5  feet  above  ordinary  high-tide  level.  iJuring  freshets  the 
banks  in  places  are  inundated. 

There  are  but  three  landings  on  the  river  below  Napa — one  at  the 
tannery,  which  is  just  below  the  lower  end  of  the  town;  the  next  at 
Stanley's  ranch,  some  three  miles  below;  and  the  last  at  Cuttings 
Landing,  which  is  about  a  mile  below  the  Stanley  ranch. 

A  survey  of  the  river  was  made  under  the  direction  of  Colonel  Men- 
dell  in  1884.  A  full  description  of  the  river,  its  commercial  impor- 
tance, the  nature  of  the  obstructions,  with  a  project  and  estimate  for 
its  improvement,  was  made  in  1885,  and  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885,  Part  3,  page  2343. 

In  this  report  it  is  stated: 

In  alignment  the  channel  is  fairly  convenient  There  are,  however,  two  bends. 
Jacks  and  Carrs  bends,  which  are  liable  to  cause  some  delay  to  vessels  passing.  The 
cost  of  making  a  new  channel  at  the  upper  or  Jacks  bend  is  thought  to  be  out  of 
pro|K)rtion  to  the  advantage  that  would  result.  The  case  is  different  in  some  dt>gree 
at  Carrs  bend.  A  l)etter  alignment  can  Ije  made  here  by  opening  a  new  channel 
through  a  low  point  standing  at  about  the  level  of  high-water  naark.  A  convenient 
channel  150  feet  wide  and  4  leet  deep  can  be  made  by  dredging  9,500  cubic  yaids, 
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The  two  bends  above  referred  to  are  now  in  essentially  the  same 
condition  as  when  reported  in  1885.  At  Jacks  bend  the  river  is  170 
feet  wide  and  nearly  fonns  a  loop.  The  sharpest  part  of  the  curve 
has  a  radius  about  150  feet  in  length.  At  Carrs  bend  the  river  is  190 
feet  wide,  the  curve  is  sharper  than  90  degrees,  and  the  radius  is  about 
225  foot  in  length. 

Cutting  off  of  the  point  at  Carrs  bend  was  part  of  the  project  sub- 
mitted by  Colonel  Mendell,  but  the  estimate  for  die  whole  river 
improvement  made  at  that  time  was  $27,000,  whereas  the  total  amount 
appropriati'd  up  to  1902  was  but  $25,500,  of  which  a  very  considerable 
portion  has  ))eon  spent  for  maintenance,  so  that  the  money  available 
nas  never  l)een  sufficient  to  complete  the  project  as  outlined.  How- 
ever, Ixmts  have  managed  to  pass  Carrs  bend  without  unusual  detention. 

Owing  to  the  increased  value  of  land  in  that  vicinity,  due  to  its  high 
state  of  cultivation,  the  cost  of  purchase  of  the  land,  as  well  as  that  of 
dredging  a  suitable  channel  across  the  point,  would  have  now  to  l)e 
considered,  and  would  increase  the  cost  of  the  project  by  probably 
$30,(M)0,  as  it  would  involve  the  purchase  of  four  acres  and  the  cutting 
of  (>4,<X)0  cubic  yards  of  material. 

The  report  of  1S85  gave  Napa  a  population  of  4,000  to  5,0(M)  people, 
and  the  commerce  of  the  river  at  a  little  mon»  than  t>4,()00  tons.  The 
last  census  fixes  the  i)opulation  of  Napa  at  a  little  more  than  4,(KK) 
persons,  and  the  tonnage  of  1901  was  108,52(>  tons. 

The  steam  lK>ats  are  now  larger  than  those  of  1885,  but  make  the 
same  numl>er  of  trips  per  month,  and  the  time  of  a  one-wav  trip  is 
generally  five  to  six  hours.  If  this  cut-off  were  made,  it  would  prob- 
ably not  make  more  than  five  minutes^  difference  in  the  time  of  a  trip, 
would  not  reduce  the  freight  rates,  and  the  benefit  resulting  therefrom 
would  accrue  to  the  owners  of  the  two  steamboats  and  would  be  meas- 
ured by  the  cost  of  the  fuel  consumed,  say  approximately  $18  in  a 
vear. 

The  steam)x)ats  using  the  river  carry  all  the  freight  that  offers,  and 
charge  alHuit  $1.50  per  ton  for  the  40  miles  of  carnage. 

The  straightening  of  the  channel  above  the  navy -yard  would  benefit 
so  few  people,  and  l)e  of  such  little  aid  to  navigation  or  commerce,  as 
to  lie  incommensurate  with  the  expense  which  it  would  incur. 

For  the  reasons  stated,  I  believe  it  unnecessary  to  materially 
straighten  the  river,  but  consider  it  advisable  to  continue  work  as 
heretofore  in  accordance  with  the  approved  project,  which  is  to  dredge 
bars  l)etween  Ciirrs  I^>nd  and  the  nead  of  navigation  and  to  cut  off 
projecting  {K>ints,  with  a  view  to  maintaining  a  channel  75  feet  wide 
and  4  feet  deep  at  low  water,  and  to  remove  all  snags,  logs,  etc.,  inter- 
fering with  navigation. 

Respectfullv  submitted. 

W.  H.  Heueb, 
Lie^tt.  Cot.^  QyrpH  of  Engineers. 

Brig.  (ten.  (t.  L.  (iillespie, 

ChUfof  Englne^TH^  l\  S.  A. 

[Flnt  indonement] 

Office  Chief  of  Engineebs,  U.  S.  Ahmt, 

AugjfMt  £8,  1902, 

Respei'tfully  referred  to  the  Itoard  of  Engineers  for  Rivers  and  Har- 
bors constituted  by  Special  Orders,  No.  ^^  Headquarters,  Corps  of 
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Engineers,  current  series,  for  consideration  and  reoommendatioii,  ts 
required  by  section  3  of  the  act  of  June  13,  1902. 

A.  Mackenzie, 
Acting  Chief  of  JSngineen. 

[Second  indorsement.  [ 

Board  of  Engineers  for  Rivers  and  Harbobs, 

Washington^  D.  C. ,  F^yruary  2^,^  1903, 

Respectfully  returned  to  the  Chief  of  Eneineers,  United  States  Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  tie 
within  report  of  the  district  oflScer. 

The  approved  project  for  this  river  consists  in  dredging  the  bars 
between  Carrs  Bend  and  Vernon  Mills,  in  the  immediate  vicinity  of 
Napa  City,  cutting  off  projecting  points  of  land  so  as  to  obtain  a  chan- 
nel 75  feet  wide  and  4  feet  deep  at  mean  low  water,  and  removing 
obstructions  such  as  snags,  logs,  etc. 

The  Board  concurs  in  the  opinion  of  the  district  oflScer  that  it  is  not 
necessary  to  straighten  the  river  materially,  but  that  it  is  desirable  for 
the  United  States  to  continue  its  improvement  in  accordance  with  the 
approved  project. 

For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Engvneera^ 

Senior  Member  Pireaent. 


T  T  15. 


MODIFICATION  OF  HARBOR  LINES  ON  THE  EASTERLY  SIDE  OF  MARE 

ISLAND  STRAIT  AT  VALLEJO,  CALIFORNIA. 

Navy  Departbient, 
Washington^  Aiignst  5,  1903. 

Sir:  I  have  the  honor  to  inclose  herewith,  for  consideration,  a  copy 
of  a  letter,"  dated  the  1st  instant,  of  the  Chief  of  the  Bureau  of  Yards 
and  Docks,  relative  to  the  proposed  improvement  of  navigation  in 
Mare  Island  Strait  in  front  of  the  naval  property  at  that  place,  for 
which  Congress  authorized  an  expenditure  of  $65,000  in  the  naval 
appropriation  act  approved  March  3,  1903. 

In  view  of  the  stetements  of  the  Chief  of  the  Bureau  of  Yards  and 
Docks,  the  Department  concurs  in  his  recommendation  that  permission 
be  granted  by  the  War  Department  to  change  the  pierhead  line  upon 
the  easterly  side  of  Mare  Island  Strait,  as  indicated  by  the  chiet  of 
bureau  and  shown  on  the  accompanying  blueprint^  plan. 
Very  respectfully, 

Chas.  H.  Darunq, 

Acting  Secretary. 

The  Secretary  of  War. 


«  Not  printed. 
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[BeooDd  indofwment.] 

OmoB  Chief  of  Engineers,  U.  S.  Abmt, 

August  10,  1903. 

Respectfully  referred  to  Col.  D.  P.  Heao,  Corps  of  Engineers,  for 
consideration  and  report  by  the  Board  of  Engineers  on  Harbor  Lines 
for  San  Francisco  Harbor  and  adjacent  waters. 
To  be  returned. 

G.^  L.  Gillespie, 
Brig.  Oen.y  Chi^  of  Engineers^  U.  S.  Army. 

[Third  indoiWDMnt.] 

U.  S.  Engineer  Office,  Pacifig  Division, 

San  Francisco^  CaL^  October  IJ^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  War  Department, 
Washuigton,  D.  C,  with  report  of  the  Board  accompanying. 

D.  P.  HEiLP, 

Ooloneij  Corpn  of  Engineers^ 

Senior  Member 

[Slzth  tndotwment.1 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wiuhington^  JVovember  30^  1903. 

Respectfully  returned  to  the  Secretary  of  War. 

In  the  witnin  communication  the  Acting  Secretary  of  the  Navy 
requents  a  modification  of  the  existing  pierhead  line  on  the  easterly 
side  of  Mare  Island  Strait  at  Vallejo,  C^l.  In  a  separate  c*ommunica- 
tion^  request  was  also  made  for  a  modification  of  the  present  bulkhead 
line  at  the  same  loi^lity. 

The  matter  ha8  been  under  investigation  by  the  Board  of  Engineers 
on  Harbor  Lines  for  San  Francisco  Harbor  and  adjacent  waters,  by 
which  a  public  hearing  was  held^  and  "attention  is  respectfully  invited 
to  the  Board's  report  of  October  14,  1903,  herewith.  The  Board 
recommends  for  adoption  pierhead  and  bulkhead  lines  as  shown  on 
the  accompanying  tracing^  and  described  in  a  separate  paper. 

Concurring  in  the  views  of  the  Board  I  recommend  that  the  modi- 
fied linos  selected  l)e  approved  by  the  Secretary  of  War,  and  that  the 
Secretary  indicate  his  approval  on  the  tracing  and  description,  both  of 
which  have  been  prepared  for  his  signature. 

G.  L.  Gillespie, 
Brig.  Gen.,  Chief  of  Engineers^  U.  S.  Army. 

•Not  printed. 
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report  of  san  francisco  harbor  line  board. 

United  States  Engineer  Office,  Pacific  Division, 

San  Francisco^  Cal.^  October  H^  1903. 

General:  The  San  Francisco  Harbor  Line  Board  has  had  under 
consideration,  and  now  has  the  honor  to  submit,  its  report  on  the  appli- 
cation of  Navy  Department  to  change  the  bulkhead  and  pierhead 
lines  on  the  easterly  side  of  Mare  Island  Strait,  which  matter  was 
referred  to  the  Board  by  second  indorsement,  dated  August  10,  1903. 

On  receipt  of  the  application,  a  copy  of  the  inclosed  circular^  was 
sent  to  the  following  parties: 

Board  of  Trade,  Vallejo,  Cal., 

Vallejo  Land  and  Improvement  Company, 

R.  I.  R.  Aden,  Vallejo,  Cal., 

8.  W.  Wilson,  Vallejo,  Cal., 

John  Brownlie,  Vallejo,  Cal., 

Gladding,  McBean  &  Co.,  San  Francisco,  Cal., 

Southern  Pacific  Company,  San  Francisco,  Cai., 

and  a  letter*,  copy  inclosed,  was  sent  to  Capt.  B.  H.  McOalla,  com- 
mandant. Mare  Island  Navv-Yard,  informing  hmi  of  the  date  of  hearing. 

A  public  hearing  was  held  in  the  oflSce  of  its  senior  member  on 
August  28,  1903. 

Mr.  H.  H.  Rousseau,  civil  engineer,  U.  S.  Navy,  representing  the 
commandant  of  the  Mare  Island  navy-yard;  Mr.  J.  H.  Wallace,  repre- 
senting the  Southern  Pacific  Company,  and  Mr.  P.  McG.  McBean, 
representing  Gladding,  McBean  &  Co.,  were  present. 

The  day  prior  to  the  meeting  a  telegram  "  was  received  from  the  Chief 
of  Engineers,  United  States  Army,  copv  inclosed,  which  authorized 
the  Board  to  consider  a  modification  of  the  bulkhe^,  as  well  as  of  the 
pierhead  lines. 

No  protests  were  received,  but  Mr.  McBean  submitted  a  letter,* 
copy  inclosed,  stating  the  conditions  under  which  Gladding",  McBean 
&  do.  would  grant  to  the  United  States  Government  authority  to  con- 
struct bulkheads,  jetties,  or  other  constructions  for  the  improvement 
of  the  channel  along,  or  in  front  of,  tide  lands  owned  in  whole  or  in 
part  by  them. 

A  communication,^  also  inclosed,  from  Mr.  H.  H.  Rousseau,  giving 
the  reasons  for  changing  the  bulkhead  and  pierhead  lines,  was  for- 
warded to  the  senior  member  of  the  Board  by  the  commandant  of  the 
Mare  Island  Navy -Yard. 

After  a  discussion  of  the  matter,  the  Board  decided  to  visit  Vallejo 
on  September  3,  1903,  and  make  a  personal  inspection  of  the  site. 

The  inspection  was  made  on  that  day,  and  some  measurements  were 
made  to  ascertain  whether  the  present  pierheads  coincided  with  the 
authorized  pierhead  lines. 

The  Board  again  mot  on  the  morning  of  September  30,  and,  on 
account  of  apparent  discrepancies  of  various  surveys,  it  was  decided  to 
have  the  present  location  of  the  piers  carefully  surveyed  and  plotted. 

The  survey  showed  that  though  the  heads  of  the  piers  had  been 
altered  in  shape,  and  in  some  instances  extended,  none  of  them  pro- 
jected  beyond  the  pierhead  line  approved  by  the  Secretary  of  War 
August  2,  1890. 

The  Board  respectf ull}^  recommends  the  following-described  lines  be 

oNot  printed. 


APPENDIX   T  T — ^REPORT   OF  OOLONSL  HEUER.  8483 

adopted  and  approved  in  lieu  of  those  approved  by  the  Secretary  of  War 
August  2,  1890,  covering  the  sanie  extent  of  water  front:     ♦    ♦     ♦ 
[Description  follows  in  separate  paper.] 
UeHpectfully  submitted. 

D.  P.  Heap, 
Colonel^  CorpH  of  Engineers^ 

President  of  the  Board. 

W.  H.  Heuer, 
Lietit.  CoL^  Co7^  of  Engineers^ 

Meinher  of  the  Bfmrd. 

Tugs.  H.  Handbury, 
Lieut.  Col..,  Cotyys  of  Engineers^ 

Meitiber  of  the  Board. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  11.  S.  A. 


DBHC'RIPTION  OP  HARBOR  LINSH  FOR  WATKR  FRONT  OF  VALLBJO,  CAL.,  OS  MARK  I8LANI) 
8TRAIT,  FROM  HAN  FKDRO  KTRKKT  TO  HOlTIIKHi.Y  (X)RNRR  OF  MILL  WHARF,  RK(X>M- 
MENDED  BY  BOARD  OF  KNOINKKRH  ON  HARBOR  IJNRH  FOR  MAN  FRANriWH)  HARBOR 
AND    AIMAC'KXT   WATER8, 

PIERHEAD  UNRS. 
[All  lincw  are  ntralffht  lines.] 

C'ommencinf^at  a  point  on  the  southerly  line  of  San  Pedro  street  extended  westerly 
921)  fwt  fn>ni  the  Houthwest  corner  of  San  Pedro  and  Alviso  streets,  North  Vallejd, 
Cal.;  thence  to  a  ix>int  on  the  southerly  line  of  Ohio  street  extended  westerly  1,180 
feet  from  the  soutnwest  comer  of  Trinity  and  Ohio  streets,  Vallejo,  Cal.;  thence  to 
a  |>oint  on  southerly  line  of  Pennsylvania  street  extende<l  westerly  375  feet  from 
where  the  westerly  hnc  of  Santa  Clara  street  interse<*ts  the  soutlierly  line  of  Pennsyl- 
vania street;  thena*  to  a  |H>int  on  the  southerly  line  of  Chestnut  8tret»t  exti»nde<l 
westerly  1,613  f<*et  fn>m  the  southwest  comer  of  Fourth  an<l  Chestnut  streets.  South 
Vallejo,  Cal.;  thence  t(»  a  (Miint  which  shall  be  on  a  line  perp(>n<licular  to  the  west 
line  of  Fourth  strt^»t,  at  a  |>oint  which  shall  Ih»  480.6  feet  southerly  from  the  inter- 
MH'tion  of  Haid  wc}<t  line  of  Fourth  street  with  the  north  line  of  I^mon  street,  and 
1,871  f«H't  wej'terly  thert»fn)m;  thence  to  a  |x»int  which  shall  Ik»  on  a  line  iH»r|)endic- 
ular  to  the  we>t  line  of  said  F<»urth  stivt»t,  at  a  p<>int  which  shall  be  l,6f>4  feet  south- 
erly from  aforesaid  intersection  of  said  lines  of  Fourth  and  I>emon  streets,  and  '2,240 
feet  we>'teriy  therefnuii;  thence  to  a  iK>lnt  which  shall  lie  on  a  line  jierfiendicular  to 
the  we>t  line  of  said  Fourth  stn»et  to  a  jKunt  which  shall  be  2,232  feet  southerly  from 
aforesaid  intersection  of  said  lines  of  Fourth  and  Lemon  streets,  and  2,277  feet  west- 
erly therefrom. 

BrLKUEAI)  LINE. 

Commencing?  at  a  jwiint  on  the  southerly  line  of  San  Pedro  street  extended  westerly 
<i6  feet  from  the  southw**st  comer  of  San  Pe<iro  and  Alviso  streets.  North  Vallejo, 
Cal.;  thentv  to  a  |M>int  on  the  southerly  line  of  Maine  street  2.'W  feet  westerly  fn>m 
the  southw(*st  t^»mer  of  Maine  and  Santa  Clara  strw»ts,  Vallejo,  Cal.;  thence  wt'st<*rly 
to  the  |M>int  of  interHHtion  of  the  southerly  line  of  Main  street  with  the  pierhead 
line  alnive  des<'rilieil;  thence  southerly  and  easterly  alon^r  the  pierhead  line  as  al)ove 
desiTiU'<l,  Ikmh)?  iNiintident  then»with,  to  its  southerly  end;  thence  easterly  at  right 
an^li^  to  the  pierhead  line  to  the  mean  low- water  line  of  the  shore. 

[Pint  indorKment] 

Wae  Depabtment,  December  2^  1903. 
Approved. 

E.  Root, 
Secretary  of  War. 
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APPENDIX  U  U. 


IMPROVKMKNT  OF  RIVERS  AND  HARBORS  IN  WESTERN  OREGON.  OF 
OOLrMBIA  RIVER  ABOVE  THE  MOUTH  OF  WILLAMETTE  RIVER,  AND 
OF  SNAKE  RIVER,  OREGON  AND  WASHINGTON. 


REPORT  OF  MA  J.  W,  C,  LAXOFITT,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARdE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPBOVBMBNTB. 


1.  Ooquille  River,  Oregon,  between  Co- 

quille  ami  >lyrtle  Point 

2.  Entrance  to  doos  Bay  and  Harbor, 

Ort»gon. 

3.  Harlx>r  at  (\x»h  Bay,  Oregon  (dredg- 

ing). 

4.  CooH  River,  Oregon. 

5.  Month  of  Siuxlaw  River.  Oregon. 

6.  Yaqiiina  Bay,  On'gon. 

7.  Tillamook  6^y  and  bar,  Oregon. 

8.  DrtNlging  plant  for  nne  at  Karbor  on 

coant  of  Ort»g»m  below  mouth  of  Co- 
lumbia River. 


9.  Upper  Columbia  and  Snake  rivers, 
Oregon  and  Washington. 

10.  Columoia  River  at  Three-mile  Rapi<l8, 

Oregon  and  Waahinffton. 

11.  Canal  at    the    Cascaoea,    Columbia 

River,  Oregim. 

12.  Operating  and  4«re  of  canal  and  lot^kR 

at  the  (>u«cadeR  of  the  Columbia 
River,  Oregtm. 

13.  Columbia  River  l)etween  Vancouver, 

Waahington,  and  mouth   of  Wil- 
lamette River. 


KXAMINATIOm   AND  8URVKY8. 


14.  (\)lumbia  River  U'tween  V^amx)uver, 
Wai4hingt4>n,  and  mouth  of  Wil- 
lamette River. 


15.  Ump<jua  River,  Oregon. 

16.  Yaquina    River,    Oregon,    from    its 

mouth  to  Elk  City. 


Knqineke  Office,  United  States  Army, 

(fRNKRAL:  1  httvo  thc  honor  to  transmit  herewith  annual  repoit 
*    *     *     for  the  fiscal  year  endinjSf  tFune  80,  1904,  for  works  of  river 
and  harlK)r  improvement  in  my  temporary  charge. 
Very  respectfully,  your  obedient  servant, 

W.  C.  Lanofitt, 
Major ^  Corpn  of  Engineers. 
Brig.  (ten.  A.  Mackenzie, 

Chief  of  Engineem^  U.  S.  A. 

o4So 
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CONTRACTS  IN  FORCE. 


Formal. — Name  of  contractor:  John  Kieman,  Portland,  Or^. 

Date  of  contract:  November  10,  1902. 

Character  of  work:  Repairing  and  extending  jetty. 

Quantities  and  prices  for  materials  in  place:  6,272  linear  feet  piles,  at  16  cents  per 
linear  foot;  59,013  feet  B.  M.  lumber,  at  $14  per  M  feet  B.  M.;  3,107.5  pounds  drift 
bolts,  at  10  cents  per  pound;  225  pounds  ship  spikes,  at  10  cents  per  pound;  l,4fl0 
pounds  new  railroad  spikes,  at  8  cents  per  pounu;  125  pairs  new  fish  plates,  at  $1.10 
per  pair;  273  pounds  new  bolts  and  nuts,  at  15  cents  per  pound;  815.55  cubic  yardii 
mattress,  at  $1.50  per  cubic  yard;  22,094.68  tons  stone,  at  85  cents  per  ton  of  2,000 
pounds;  15.15  tons  old  rails,  relaid,  at  $11  per  ton  of  2,000  pounds;  new  frogs  and 
switches,  at  $50  per  f.  and  s.  [none]. 

Approved:  November  28,  1902. 

Date  of  beginning:  Thirty  working  days  after  notification  of  approval. 

Date  of  expiration:  Twelve  months  from  date  of  notification. 

Supplement  to  al)ove  contract,  dated  December  18,1902,  provides  that  John  Kier- 
nan  shall  secure  and  transfer  to  the  United  States  the  rieht  of  way  and  all  privileges 
of  occupancy  of  certain  land  for  a  term  of  ten  years,  and  that  he  shall  repair  an  old 
wharf  and  build  a  single  track  tramway  for  an  approximate  distance  of  3,000  feet 

Price  for  all  supplementa!  work:  $1,300. 

Supplement,  approved:  January  8,  1903. 

Date  of  b^nnmg:  Upon  notification  of  approval. 

Date  of  expiration:  In  time  to  complete  formal  contract  within  specified  date  of 
expiration. 


COMMERCIAL  STATISTICS. 


The  following  commerce  was  carried  by  vessels  across  the  bar  at  the  mouth  of  the 
river  during  the  calendar  year  1903: 


Articles. 

Inbound. 

Outboond. 

Broom  handles 

Tons. 

Itmt. 

fto 

Coal 

IS07 

Fish 

299 

Lumber 

88,879 

2.062 

77! 

Match  wood 

Miscellaneous 

4.8fi0 

Wool  and  woolen  goods 

2S 

Total 

4,860 

48.  J» 

Number  of  passengers  arrived  by  sea^  287;  departed  by  sea,  248. 
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Lut  of  vamti  erotmg  bar  at  e 
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IMPROVEMENT  OF  ENTRANCE  TO  COOS  BAY  AND  HABBOB,  OBBJON. 

For  inforiiiation  coiK-ernin^  tlio  approved  project  for  the  improve' 
ment  of  (Joofi  \A&y  mid  Harbor,  Oi'C|p>n,  attention  is  invited  to  the 
summary  of  this  rejKtrt. 

OPERATION'^   DURINO   THE    FISCAL   YEAR    1904. 

No  active  o|ierationH  were  carried  on  during  the  fiwcal  year  ending 
June  3ii,  1'.HI4.  oxcept  to  make  re]>airs  to  huiluinfrx,  plant,  etc.,  and  in 
iiiakin};  n-snrvoy  of  the  harlnir  liiic.t  and  planting  about  SO  acret*  of  the 
lower  pirtion  (»f  the  north  «pit  with  IloIUnd  grasM  roots  (Anmdo 
nri:nitriii). 

The  buildings  I>elonging  to  the  work  at  the  north  spit,  consisting  of 
oHioe,  ipiarlers.  storehouse,  mesa  houw,  etf .,  have  never  been  repaire<l 
since  they  were  tirst  ereoted  in  18!tl.  They  were  therefore  in  a  had 
condition,  and  to  have  them  available  for  future  operationH  authority 
wan  obtained  and  the  iiccessHry  repairs  made.  The  plant  was  alito  gone 
over,  and  such  repairs  as  were  nei-essitated  by  the  long  storage  were 
made  and  some  of  the  equipment  was  thoroughly  overhauled  for  use 
in  ditxlging  at  I'ony  shoal,  under  allotment  from  the  emergency  act. 

The  planting  of  the  Holland  grass  roots  was  continued  during  the 
months  of  Man'h  and  April,  and  an  area  of  about  30  acres  was  covered 
with  plants  taken  from  (he  previously  plaot«d  area. 
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The  resurvey  of  the  harbor  line  was  authorized  under  date  of  Sep- 
tember 6,  1902,  and  a  careful  triangulation  of  the  area  covered  hag 
been  made  and  checked.  The  fielawork  was  commenced  in  March 
and  completed  in  May,  and  on  account  of  dredging  operations  under 
the  emergency  act  the  map  has  not  yet  been  completed.  It  is  expected 
that  all  of  the  data  pertaining  to  the  survey  will  be  completed  and 
report  made  some  time  in  July. 

There  has  been  very  little  change  in  the  condition  of  the  jetty  on 
account  of  the  action  of  the  sea  durmg  the  winter  storms.  The  enrock- 
ment  has  been  beaten  down  to  aboutnigh  tide  for  about  48  feet  of  its 
outer  length,  and  in  several  short  sections  the  rock  has  been  beaten 
down  or  washed  off  the  crest  of  the  jetty  to  below  low-water  depth 
and  to  the  level  of  the  sands  on  the  north  side  of  the  structure.  There 
are  no  apparent  changes  in  the  shore  lines  about  the  root  of  the  jetty. 

A  depth  of  at  least  17  feet  on  the  crest  of  the  bar  has  been  carried 
throughout  the  year,  and  it  is  thought  that  there  will  be  no  further 
decrease  for  some  time  to  come. 

There  still  remains  a  balance  of  $50,945.38  from  the  appropriatioo 
of  June  13,  1902,  and  it  is  proposed  to  make  no  further  extension  of 
the  jetty  until  further  funds  are  appropriated  and  the  condition  of  the 
chaimel  requires  the  expenditure.  The  old  tramway  'and  tracks  are 
fast  going  to  decay  ana  they  will  be  practically  useless  for  further 
operations.  This  will  entail  an  additional  expense  when  work  is 
resumed,  and  while  at  present  no  necessity  exists  for  this  resumption, 
no  less  than  $100,000  should  be  available  should  completion  of  present 
project  be  taken  up. 

The  construction  of  a  small  survey  steamer  for  use  on  the  coast 
harbors  was  authorized,  and  a  contract  has  been  made,  under  date  of 
June  24,  1904,  with  the  Willamette  Iron  and  Steel  Works,  of  Port- 
land, Oreg.,  for  its  construction  and  equipment,  at  a  cost  of  $24,49<). 
The  expense  of  building  this  boat  is  to  be  borne  in  equitable  propor- 
tion by  the  different  coast  works. 

The  work  of  resurveying  the  harbor  lines  has  been  in  charge  of 
Morton  L.  Tower,  junior  engineer. 

Money  MatemenL 

July  1,  1903,  balance  unexpended $66, 579. 93 

Deposited,  account  proceeds  Government  property 263. 48 

56, 843. 41 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 898.  OS 

July  1,  1904,  balance  unexpended 50,945.38 

July  1,  1904,  outstanding  liabilities 337.  72 

July  1,  1904,  balance  available 50, 607. 66 

July  1 ,  1904,  amount  covered  by  uncompleted  contracts 15, 000. 00 


Amount  (estimated )  required  for  completion  of  existing  project. . - • , ,  1, 741, 412. 30 
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APPROPRIATIONS. 


Act  of — 

March  3,  1879 $40,000.00 

March  3, 1881 30,000.00 

August  2, 1882 30,000.00 

July  5,  1884 30,000.00 

August  5, 1 886 33,  750. 00 

Augitft  11,  18H8 50,000.00 

8epteml)erl»,  1890 125,000.00 

Julv  l.S,  1892 210,000.00 

AugUHt  18, 1894 95, 000. 00 

June  3, 1896 95,000.00 


Act  of— 

March  3,  1899 $150,000.00 

November  10, 19(X),  refund- 
ment of  overpayment .56 

Act  of  June  18, 1*2 50, 000. 00 

Deposited  June  13,  1904, 
accountprocreedH  Govern- 
ment property 263. 48 

Total 939,014.04 


CX)NTRA(TH   IN    Ft>RCK. 

FormnJ. — Name  of  contractor:  Willamette  Inin  and  Hteel  Works,  Portland,  Or<»g. 
Date  < »f  con trart:  June  24,  UHM. 

Character  of  work:  ConHtnicting  and  <leliveriug  vcnsel. 
Amount  of  work:  One  vt'»*t»l. 
Prii-e:  $24,490. 

Approval:  Notiticatit)n  of  appnwal  not  yet  nHvive<l. 

Dates  of  l>eginning  and  expiration:  Vessel  to  U' complete<i  within  one  hundre<l 
and  fifty  days  from  date  of  notitication  oi  approval.     (In  force  June  30,  1904.) 


rOMMEKCIAL  HTATIHTTCH. 


The  following  comnieni*  wa.**  carritMl  by  vt»sselH  acn>Hs  the  l)ar  at  the  entrance  to 
the  l>ay  during  the  ralemlar  year  HMKi: 
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Tnn$. 


Total !      14,114 


413 
N) 

m 
t 


121.0f'i4 


NumtKT  of  iMUcM'tiK^'i^  itrrivfil  by  m^i,  'l,A3t}\  deiwrtetl  l>y  nva,  'i.67S. 
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List  of  vessels  crossing  Oie  bar  at  entrance  to  Coos  Baify  Oregon^  during  the  year  eiidm§ 

December  Sly  190S. 


Total 

Draft 

when 

fully 

laden. 

Num- 

Num- 

num- 

Depth 

Net 

ber  of 

ber  of 

ber  of 

Name. 

Character. 

Length. 

Breadth. 

of 

ton- 

times 

times 

timet 

hold. 

nA%e. 

ar- 

de- 

AITiTCd 

rived. 

pcLrted 

.^d  de- 

Peel. 

parted. 

F^et. 

Ftet. 

Feet. 

Abbie 

SaU 

St€am 

98.5 
169.8 

29.5 
34.2 

8.8 
11.8 

10 
13 

188 
894 

1 
1 

1 
1 

Aberdeen 

Aeme 

do.... 

177.6 

37.0 

5.2 

14 

275 

4 

4 

Advent 

Sail 

161.5 

35.0 

12.6 

17 

899 

4 

4 

Alliance 

Steam 

164.4 

35.6 

12.0 

16 

481 

36 

86 

71 

Alpha 

Sail 

144.0 

35.0 

9.0 

11 

274 

1 

Alta 

Gasoline.. 

46.0 

12.0 

6.0 

6 

10 

1 

1 

Annie  E.  Sniale 

Sail 

200.0 

40.6 

16.4 

17 

809 

^. ..... . 

1 

Areata 

Steam 

180.0 

26.2 

8.6 

13 

415 

36 

86 

7X 

Bella 

Sail 

121. 0 

32.0 

6.0 

10 

147 

1 

1 

Chas.  E.  Falk 

do.... 

142.3 

84.0 

9.0 

10 

246 

5 

6 

11 

Chehalifl 

do 

177.5 

40.0 

14.5 

17 

642 

2 

2 

Chilkat 

Steam 

115.5 

24.0 

10.5 

12 

96 

1 

1 

Copper  Queen 

Gasoline.. 

50.0 

10.4 

5.5 

4 

6 

5 

6 

M 

C!oquille  River 

Steam  .... 

146.2 

84.2 

12.4 

10 

265 

1 

•            1 

Czarina 

do.... 

216.0 

80.8 

14.1 

17 

798 

25 

i           26 

a 

Defiance 

do .... 

122.0 

22.2 

14.2 

15 

127 

1 

1 

Del  Norte 

do.... 

158.0 

32.2 

12.5 

14 

279 

1 

1 

Eliu  Thompson 

do 

195.1 

28.0 

20.6 

17 

448 

1 

F.mma  TTtt<T 

Sail 

134,7 

83.1 

10.1 

12 

265 

4 

6 

Empire 

Esther  Buhne 

Steam 

170.1 

32.7 

20.1 

17 

526 

18 

18         ai 

Sail 

139.6 

34.0 

9.0 

18 

246 

3 

8              C 

Fannie  Adele 

do.... 

115.0 

30.8 

9.5 

12 

222 

2 

2               4 

Fannie  Dutard 

do 

126.5 

8h0 

10.8 

13 

252 

2 

2               4 

Fulton 

Steam 

152.7 

83.5 

n.4 

14 

265 

1 

1               t 

Glendalc 

Sail 

142.2 

84.0 

9.0 

10 

281 

1 

1               2 

Guide 

do 

126.0 

26.7 

7.4 

10 

137 

2 

2               4 

Heather 

Steam 

165.0 

28.5 

14.9 

15 

781 

1 

1               2 

Homer 

do.... 

146.0 

33.8 

17.0 

14 

881 

8 

8              M 

Hunter 

do.... 

95.0 

21.7 

10.4 

11 

62 

28 

28 

« 

Ivy 

Sail 

102.5 

28.8 

8.8 

10 

185 

10 

9 

11 

Jas.  A.  Gartield 

do.... 

140.0 

87.5 

10.2 

12 

800 

2 

2               4 

Jessie  Minor 

do.... 

129.0 

82.5 

9.2 

11 

219 

6 

6 

12 

Jennie  Wand 

do 

124.0 

32.8 

9.0 

12 

168 

1  j 

1 

Joseph  Russ 

do.... 

124.0 

30.0 

9.6 

12 

285 

2  1 

2 

4 

Lillian 

Steam 

57.5 

11.2 

5.8 

7 

17 

1 

1 

L.  Roscoe 

do 

90.0 

22.0 

9.6 

10 

75 

7 

6 

IS 

Maggie  C.  Rush 

Sail 

117.0 

80.0 

9.0 

11 

186 

1 

1 

1 

Mahdelay 

Steam  .... 

142.4 

83.6 

12.0 

12 

266 

2 

2 
1 

4 

Manzanita 

....  .do .... 

152.0 
133.0 

11.5 
80.5 

11.5 
10.9 

12 

17 

450 
288 

1 

4 

• 

Melancthon 

Sail 

4        -      1 

Nevarro 

Steam  . .'. . 
Gasoline.. 

126.0 
33.0 

82.0 
11.5 

10.0 
6.3 

15 

171 
8 

6 
2 

h              lA 

Nellie  and  Cressy  . . 

2               4 

North  Bend 

Sail 

153.5 

82.8 

U.2 

16 

857 

4 

4                % 

Noveltv 

do 

168.2 
126.6 
144.0 
148.9 
75.6 

39.0 
80.0 
84.5 
84.4 
18.2 

H.O 
10.9 

n.5 

12.0 
6.5 

16 
18 
14 
14 
9 

584 
296 
267 
410 
24 

2 
8 
8 
6 
6 

2                 4 

Orient 

do.... 

8              C 
8              < 

6             M 
6             M 

Prentiss 

Steam 

Sail 

Steam 

Repeat  

Rooarts 

Ruth 

do .... 

151.0 
160.0 
107.0 

33.5 
86.0 
80.0 

10.7 

n.6 

8.5 

15 
12 
10 

287 
886 

in 

4 
6 
6 

4               8 

6             10 
6  .           13 

Sal vator 

Sail 

do 

San  Buena  Ventum 

San  Gabriel 

Steam 

12 

U 

260 
160 
892 

1 

1 

14 

1  '            1 

Sausalito 

Sail 

Steam 

236.0 
150.0 

38.0 
84.4 

15.0 
18.8 

1               • 

Signal 

15 

n 

South  CA)ast 

do 

131.5 

82.2 

10.5 

15 

226 

1 

1 

South  Portland 

do 

180.2 

29.0 

19.7 

18 

679 

2 

2 

Volunteer 

Sail 

128.9 

38.9 

12.0 

15 

642 

1 

1 

Webfoot 

do 

146. 5 

31.6 

10.8 

18 

848 

2 

2 

Western  Home 

do 

96.5 

29.0 

7.9 

10 

128 

8 

8 

16 

Total 

' 

801 

308 

aM 

1 

U  U3. 

IMPROVEMENT  OF  CO08  BAY,  OREGON  (DREDCilNG). 

The  first  appropriation  for  dredging  in  Coos  Bay,  in  addition  to  tbe 
improvement  at  the  mouth  of  the  river,  was  made  by  the  act  of 
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August  18,  1894,  of  $13,000,  and  a  further  sum  of  $14,390  was  appro- 
priated by  the  act  of  June  8,  1896. 

The  status  of  this  improvement,  with  further  details,  is  given  in  the 
summary  of  this  report. 

OPRRATION8  DUBING  THE   FISCAL  TEAR  1904. 

As  reported  in  the  annual  report  on  improvement  of  Coos  Bay  and 
Harbor,  Oregon,  for  the  tiscal  year  1903,  a  shoal  had  formed  at  the 
mouth  of  Pony  Slough  in  Coos  liay,  and  vessels  drawing  9  feet  were 
obliged  to  lighter  their  cargoes  over  the  shoal. 

On  recommendation,  an  allotment  of  $10,000  was  made  on  August 
5,  1903,  from  the  emergency  act  of  June  0, 1900,  which  was  expended, 
and  the  results  ai'complished  not  being  sufficient  for  the  needs  of 
navigation,  a  further  allotment  of  $3,5(X)  was  made  on  May  17,  1904, 
for  continuation  of  the  work  of  dredging. 

At  the  time  of  the  first  allotment  (August  5,  1903),  there  was  no 
availablo  plant  for  doing  the  work  and  it  was  thought  advisable  to  do 
it  by  contmct.  Proposals  were  according!}'  issuedon  Septeml)er  22, 
190.3,  but  the  locality  of  the  work  being  isolated  from  [K)ints  where 
dredging  plants  were  available,  and  the  season  being  such  that  dredjifcs 
could  not  well  l)e  towed  to  Coos  Bay,  no  bids  were  received  for  domg 
the  work. 

The  plant  pn^viousl}'  used  in  connection  with  the  improvement  at 
the  mouth  of  the  river  was  overliauled,  a  new  hull  built,  and  some 
old  machinery  installed  thereon  for  use  in  dredging.  Two  old  s<'ows 
were  converted  into  dump  scows  and  the  actual  work  of  dredging  com- 
menced on  Junuary  25.  During  the  progn»ss  of  the  work  continued 
stormy  weath<»r  prevailed,  which  made  o^)erations  verv  uncertiiin  and 
exixMisive,  and  the  result**  were  not  as  satisfacttory  as  they  would  have 
Ihmmi  uiuler  more  favorable  c*in*umstances. 

()i>enitions  were  sus|)end(Hl  on  April  3,  approximaUdy  t>,4SK)  cubi<^ 
varus  of  mostly  pure  ocean  sand  having  lieen  removed,  and  the  depth 
over  the  shoal  increased  from  alK>ut  9  to  11  feet  at  mean  lower  low 
water  ov<»r  a  stn»t<'h  of  cliannel  of  al)out  100  feet. 

The  resulting  depth  not  Inking  sufficient  for  the  needs  of  navigation, 
the  dredge  was  again  put  into  commission  immediately  on  notification 
that  additional  funds  were  available.  Dredging  was  again  resumed  in 
the  early  part  of  .lune  and  at  the  clow*  of  the  month  3,720  cubic  yards 
were  removed  from  a  stretc'h  of  HoO  feet  in  length,  making  a  chlannel 
(»0  feet  wide.  A  total  of  10,210  cubic  yards  have  been  removed  since 
connnen<HMnent  of  o])e rat  ions  in  April. 

A  re<*ent  examination  of  the  channel  shows  tliat  the  cut  lias  main-. 
taiiH'd  its  depth  Hince  iM'ginning  work  and  it  is  thought  that  the  balance 
remaining  from  the  allotment  of  $:3,«5(K)  will  secure  sufficient  depth  tem- 
|H>nirly  for  all  needs  of  navigation.  To  maintain  the  required  dei)th 
of  <'hannel  from  the  entranc^e  of  this  bay  to  Marshfield,  the  head  of 
deep-s<Mi  navigation,  will  no  doubt  require  dnniging  from  time  to  time, 
ne(*essitating  further  expenditures.  The  maintenance  of  this  channel, 
it  is  lM»lieved,  should  l>o  made  a  part  of  the  improvement  of  C<ioh  Iky 
and  IIarlK)r  (general  improvement)  and  no  amount  is  therefore  named 
in  the  money  statement  to  l>e  appropriateil. 

This  work  has  been  in  charge  of  Mr.  Morton  L.  Tower,  junior 
engineer. 
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Money  statemem, 

July  1,  1903,  balance  unexpended ....  $70.72 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 

improvement,  act  of  J  une  6,  1900,  and  June  13,  1902 13, 500. 00 

13, 670. 72 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 9, 878. 07 

July  1,  1904,  balance  unexpended 3, 692. 65 

July  1,  1904,  outstanding  liabilities 1,071.35 

Julv  1.  1904,  balance  available . 2, 621. 3D 


APPROPRIATIONa 


Act  of  August  18,  1894 $13,000.00 

Act  of  June  3.  1896 14^  390.  OO 

27,390.00 
February  2,  1900,  refundment  of  overpayment  made  by  voucher  No.  37, 

January,  1899 9.75 

Act  of  June  6,  1900  (allotted) lOOOOOO 

Actof  Junel3,  1902  (allotted) *  s'sOO.OO 

Total 40,899.75 


U  U4. 
IMPROVEMENT  OF  COOS  RIVER,  OREGON. 

The  project  for  obtaining  a  channel  50  feet  wide,  free  from  obstruct- 
ing bowlders  and  snags,  from  the  mouth  of  the  river  in  Coos  Bav  to 
the  head  of  tide  on  the  North  and  South  forks,  and  the  i^esult  of 
operations,  are  mentioned  in  the  Annual  Report  01  the  Chief  of  Engi- 
neers for  1900,  pages  644r-645  and  4283,  4284. 

OPERATIONS  DURING  THE  FISCAL  YEAR  1904. 

The  operations  during  the  fiscal  year  have  been  confined  to  snagging 
in  accordance  with  the  approved  project  for  expenditure  of  available 
funds,  the  expense  of  fittmg  up  the  plant  for  use  in  this  work  being 
charged  in  part  to  allotment  from  the  emergency  act  for  dredging  in 
Coos  Bay. 

A  new  hull  was  ])uilt  for  a  combined  snag  and  dredge  scow  ami 
inunediatcly  upon  suspension  of  operations  of  dredging  m  C008  Bav 
the  plant  was  taken  to  Coos  Kivor  and  the  work  of  snagging  begiui. 
The  work  was  conmiencod  on  April  7  on  the  South  Fork  and  was  c*om- 
pletcMl  on  the  2r)th,  when  the  plant  was  taken  up  the  North  Fork  and 
th(*  channel  cleared  of  the  worst  obstructive  snags,  and  operations 
sus|x*nded  on  the  2od  of  May.  A  totiil  of  449  large  snags  and  463 
smaller  ones  were  rc^noved  during  the  time  that  operations  were  in 
j)rogress,  leaving  both  thc^  North  and  South  forks  free  of  the  worst 
obstructive  snags  and  overhanging  trees. 
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To  thorouffhiy  snae  the  river  and  remove  some  obstructive  bowlders 
in  the  channel  would  require  about  six  months'  work  with  the  snag- 
boat  and  crew^  in  addition  to  which  there  are  several  shoal  places  on 
the  lower  river  which  could  be  improved  by  dredging  and  revetment 
work. 

It  is  estimated  that  with  the  present  plant  available  $5,()00  could 
be  profitably  expended,  and  this  sum  is  accordingly  named  in  the  money 
statement  tbatsnould  he  appropriated  should  this  work  be  undertaken. 

Money  statement. 

July  1.  1903.  balance  unexpended $2,000.00 

June  IM\  1904,  amount  expiended  during  fiscal  year,  for  maintenance  of 

iinproveinent 1, 541 .  25 

July  1 ,  1904,  l>alance  um>xpende<l 458.  75 


Aiiioimt  that  can  \h*  profitably  expende<l  in  fitical  year  ending  June  30, 
190(i,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpendtMi  July  1 .  1904 5, 000.  00 

Submitttnl  in  (*omplianci«  with  re<)uirementM  of  fiumlry  civil  act  of  June 
4,  1897,  and  of  tfectiou  7  of  the  nver  and  harbor  act  of  1899. 


•       AI'PROPRIATIOKR. 

Act  of— 

June  3,  \ma $5,000 

Manh  3,1899 3,  (XX) 

June  13, 1902 2.000 

ToUl 10,000 


OOMMKRtlAI.  HTATIKTK^  Of  fONW   RIVKR,  ORSnON. 


Artuiw.  -freight,     frrlifht.  Ann  I.  .  freljcht.     frvlKht. 


7>mji.     '     7>i»i«.  7V»iM.  7Vw4. 

<Nmi1 4tt5  I ;  IfArhlncry IW  W 

ChlttUn  Imrk j  M   '  MiMvUant^uiM .^21'  2Wi 

iHiiry  iinNliic !        1.3W(   .  IMU-m 77m 

KjOT" '  31      WKHnhlifi :t'«0 

Kmll '  4MS      W<w»l 1«; 

KMi I  '»  

*iralii 171  I ,  TtiUl 2.120  i'l.^W 

Hiiy        1.V2  I  233   I  rp  fr^firht 2.1-20 

Lutn)N-r 672  1 :  

Ia^I" '      il.Wtt   I  ToUl 2M.101# 

l,iv*«  MiH-k 41S 


Numlier  nf  iiii««MiK«»r«  rarrliHl  up  river 11,  TifiO 

NumlM'r  «»1  i«HJw»*ngt»r»  <*»rrltHl  down  ri%'er 12.  X<9 

ToUl 23,  WW 
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The  following  are  the  regular  Rteamers  ])lying  Coos  River: 


Name. 


Chanw^ter. 


Alert Stem  wheel 

Alma I  Screw 

Blanco «lo 

Coos  River ■ do 

Flyer do 


Sumner... 
Telephone 


Gas  Hcrew 
do.... 


Length. 

Breadth. 

I>epth. 

Drmft 
loaded. 

81 

18 

4 

8  i 

50 

12 

8 

2 

61 

16 

6 

5 

44 

12 

5 

4! 

63 

15 

5 

6 

30 
36 

s 

8 

3 

*  1 
2 

Net  toft- 


f 

u 

f 


In  addition  to  the  above-named  there  are  several  gasoline  boats  and  launches  In 
the  stream  owned  and  operated  by  farmers  living  in  the  valley.  Owing  to  the  for- 
mation of  the  country,  transportation  other  than  by  water  is  at  present  impractitaihle. 
The  stream  in  therefore  used  as  a  highway  for  transporting  practically  all  the  com- 
merce and  passengers  of  the  region. 


U  U  5. 


IMPROVEMENT  OF  SIUSLAW  RIVER,  OREGON. 

For  further  details  of  this  work,  with  status  of  iniprovements,  see 
summary  of  this  report. 

OPERATIONS    DURING   THE   FISCAL   YEAR   1904. 

There  were  no  operations  during  the  past  fiscal  year  other  than  those 
in  connection  with  the  watching  and  care  of  the  Government  plant 
used  in  construction  of  the  nortn  jetty  in  former  years. 

The  lust  survey  of  the  bar  and  entrance  was  made  in  August  and 
September,  1902,  and  shows  a  least  depth  in  the  bar  channel  of  5  feet 
at  mean  lower  low  tide.  A  report  of  this  survey,  under  date  of  Feb- 
ruary 5,  1903,  was  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  for  consideration  and  report  as  to  the  advisability  of  continu- 
ing the  improvement.  This  report  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1903,  pages '2229-2239,  and  further  refer- 
ence is  given  in  the  summarv  of  tnis  report. 

The  condition  of  the  partfally  built  north  jetty  remains  about  as  it 
was  at  the  close  of  last  active  operations,  in  Oeceraber,  1900.  The 
receiving  wharf  and  jetty  tramway  used  in  depositing  stone  on  the 
north  jetty  are  more  or  loss  decayed,  and  they  would  practieallv  have 
to  be  rebuilt  in  case  operations  are  resumed  on  the  jetty  extension. 

Should  Congress  decide  to  go  on  with  this  work  the  balance  avail- 
able is  too  small  for  economical  prosecution,  and  an  additional  appn>- 
priation  in  this  contingencv  of  at  least  $70,000  should  be  made,  and 
this  sum  is  th(»refore  named  in  the  money  statement  for  expenditure 
to  June  30,  1906. 
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Money  statemenL 

July  1,  1903,  balance  unexpended $31,787.90 

June  90,  1904,  amount  expended  during  fiscal  year,  for  maintenanoe  of 

improvement 646.00 

July  1.  1904,  balance  unexpended 31,141.90 

July  1,  1904,  outstanding  liabilitiee 50.00 

July  1,  1904,  balance  available 31,091.90 


July  1,  1904,  amount  covered  by  uncompleted  contracts 5, 000. 00 


Amount  (estimated )  required  for  completion  of  existing  project 513, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ^, 
1906.  for  works  of  improvement,  in  addition  to  the  baUmoe  unex- 
pended July  1,  1904 70,000.00 

SuDmitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June 
4,  1897. 


APPROPRIATIONS. 


Act  of— 

September  19,  1890 $50,000 

July  13,  1892 20,000 

August  18,  1894 25,000 

June  3, 1896 27,000 


Act  of— 

March  3,  1899 $30,000 

June  13, 1902 35,000 

Total 187,000 


(X)MMBR(MAL   frTATIffriCB. 


The  following  commerce  was  carried  by  vessels  acrom  tlie  bar  at  the  mouth  of  tho 
river  during  the  y«»ar  ending  December  81,  1903: 


ArtU'k'*. 


Inbound.    Outbound. 


Chlttim  bark  . 
Dairy  pniduiv 

rnill 

Flub 

LathM 

Lumber 


1\fH$. 


1\ms. 

21 

U 

15 

M6 

400 

20,aoo 


ArtlcleH. 


Inbound.    Outbouiul. 


Machinery 

MtarellaneouK 

W(M)1  antl  woolen  goodn 

Total 


Number  of  paaienft^ni  arrived  by  nea,  114:  departed  by  nea,  108. 

LiM  of  rftaeU  rrotmng  the  bar  ni  erUrafiCf  to  Siuslaw  River ,  (hregtm^  during  the  year  ending 

December  31,  190S, 


Name. 


(*barai>trr.    I^eni^h. 


Brradth. 


Depth 

of 
hold. 


Draft 

when 

fully 

Uden. 


Net 
ton- 


Num- 

Num- 

ber  of 

Ikt  of 

tlme<i 

tim<ii 

ar- 

de- 

rlred. 

parted. 

Acme 8t(>am 

Bella 1  Sail... 

Bender  llntthen  . . . ' do  . 

C.A.  KKiM* dit. 

Ullinn Hteam 

L.  Ronroe do . 

MarvKtta Kail... 

Oakland  d«». 

Ocean  Hpray do . 

RobartJi steam 

8arrament«» Sail... 

Wing  and  WlnK do . 


Total 


Frtt. 

AWf. 

Pert. 

Frn. 

• 

177.5 

S7.0 

5.2 

14.6 

275 

6 

6 

1-il.O 

82.0 

CO 

11.0 

147 

6 

-     1 

77.5 

24.8 

fl.H 

9.0 

80 

6 

145.0 

86.5 

9.0 

11.0 

870 

8 

57.5 

11.2 

5.8 

7.0 

17 

90.0 

22.0 

9.6 

10.0 

75 

8 

71.0 

28.0 

6.8 

9.0 

61 

6 

14S.0 

86.0 

9.5 

14.0 

388 

1 

flO.O 

25.5 

7.0 

10.0 

71 

8 

75,5 

18.2 

6.5 

H.6 

24 

18 

19  1 

100.7 

81.2 

6.5 

9.0 

124 

7 

7  1 

104.0 

80.0 

8.2 

11.0 

184 

6 

5! 

69 

(M 

!          i 

Total 

num- 

Iwr  of 

tlnifN 

»rrivt«<l 

and  dt> 

|Mirte<l. 


12 

10 

12 

6 

1 

17 
10 
2 
6 
87 
14 
10 


l:t7 
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U  U6. 

IMPROVEMENT  OF  YAQUINA  BAY,  OREGON. 

For  information  relalive  to  the  various  projects  for  the  improvement 
of  Yaquina  Bay,  Oregon,  attention  is  invited  to  the  summarj  of  thb 
report. 

OPERATIONS   DURING   THB   FISCAL  YEAR   1904. 

No  operations  were  carried  on  during  the  past  fiscal  year,  other  than 
those  in  connection  with  watching  and  caring  for  the  Govemment  plant 
used  in  construction  of  the  jetties  in  past  years.  The  old  rails  and 
cars,  and  other  unserviceable  articles  of  plant,  were  inspected  and  con- 
demned on  September  15,  1903,  and  have  been  sold  ancl  removed  from 
the  works. 

The  north  and  south  jetties  are  fairly  well  maintained,  although 
somewhat  beaten  down  at  their  outer  ends.  The  jetty  tramways  and 
wharves  used  in  former  years  are  decayed,  and  the  tramway  has,  to  a 
great  extent,  been  carried  away  by  the  sea.  A  practical  rebuilding  of 
all  those  will  be  necessary  should  further  improvement  be  undertaken. 

A  report  of  a  Board  of  Engineer  officers,  convened  by  Special 
Orders,  No.  20,  Headquarters,  Corps  of  Engineers,  was  made  under 
date  of  September  26,  1903,  further  details  of  which  will  be  fouqd  in 
the  summary  of  this  report. 

Money  statement, 

July  1,  1903,  balance  unexpended $4, 071.  fW 

Deposited  account  proceeds  Government  property 1, 334. 06 

5, 406. 01 
June  30,  1904,  amount  expende<l  during  fiscal  year,  for  maintenance  of 

improvement 974. 49 

July  1,  1904,  balance  unexpended 4, 431. 55 

July  1 ,  1904,  outstanding  liabilities 50. 00 

July  1,  1904,  balance  available 4,381.55 

July  1,  1904,  amount  covered  by  uncompleted  c<mtracta 1,500.00 


APPROPRIATIONS. 


Act  of — 

June  14,  1880 $40,000.00 

March  8,  1881 10, 000.  (H) 

Aujjust  2,  1882 (U),  OiK).  00 

Julv  5.  1S84 50, 0(X).  00 

August  5,  1 886 7n,  (XH).  00 

August  11,  1888 150, 000. 00 

SontenibtT  19,  Ism) Kio,  OlXI  (K) 

Julv  1.*^  1892 85,0(X).00 

Augast  18,  1894 50, 000. 00 


Act  of  - 

June  3,  1896 $25,000.00 

I)eposite<l  account  sales: 

August  17,  1903 4. 00 

December  31,  1903 861. 93 

Januarv  4.  li)04 204. 65 

June  23,  1904 263.48 


Total 711,334.06 
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OOMinEBCIAL  ffTATIfrnCB. 


The  following  oommeroe  was  carried  by  vessels  across  the  bar  at  the  entrance  to 
the  l>ay  during  the  year  ending  December  31,  1903: 


Articles. 

Inbound. 

7>m4i. 
30 

Ouibound. 

Coal 

7>/fM. 

Flour  Riid  feed 

G08 

Mlwellaneoiw 

81 
6 

lift 

Wool  and  w<K>len  roodB - --  - 

Toul 

117 

718 

Number  of  |taiweniren  arrived  by  nea,  29;  departed  by  wa,  1. 


LiM  of  rfstfbt  croning  the  bar  at  entrance  to  Yaquina  Baji^  Oregon^  during  the  year  ending 

December  SI,  190S, 


Name. 


Character. 


Aome 

(ToluinhiiK* 

(Jeo.  K.  Voetbufx 

iJetHldC 

f«t<Him 

do 

do 

(ianoline.. 

Ht»iither 

Hunter 

L.  HOWMH' 

Manzjinitit 

Robartn 

Steam 

do.... 

do 

do 

do 

W.  11.  Hnrrl^m 

do 

Total 


Len^h.j  Breadth.  „{>JP{5^ 


AW. 

177. .'. 

14.V0 
Ih.h 
fiO.O 

1(V.V0 
ftVO 
W.O 

i.'ia.o 

7ft.  ft 
92.0 


fVrf 
87.0 
W.  .'> 
20.0 
18.0 

21.7 
22,0 
26.0 
18.2 
20.1 


F\ert. 

6.2 
12.3 

8.7 

.VO 
14.9 
10 

9 
11 

6 

6 


Praft 

when 

fully 

laden. 


14.0 

13.0 

10.0 

0.0 

14.0 

11.0 

10.0 

13.0 

8.6 

H.0 


Net 

ton- 

naire. 


Num- 
ber of 
tlmeii 

ar- 
rived. 


27ft 

212 
66 
24 

731 
ft2 
76 

4.'iO 
24 
62 


I 


Num- 
ber of 
times 
de- 
parted. 


1 
1 
2 
3 
2 
4 
2 
2 
16 
2 

36 


Total 
nuni- 
Iht  of 
tinH>H 
arrived 
and  de- 
parted. 


I 


1 

1 

2 

3 
o 

3 
2 
0 
16 
2 

32 


2 
2 
4 
6 
4 

t 

4 

2 

32 

4 

67 


KEI'ORT  OF  BOARD  OF  ENOINEER8  RElJiTIVE  TO  THE  DF-SIRABILITY 
OF  CONTINriNO  OR  MODIFTlNn  THE  EXISTING  PROJECTT  FOR  THE 
IMPROVEMENT  OF   YAQUINA    BAY,   OREGON. 

[PrinttHl  in  HouM»  iHir.  No.  Ift8,  F1fty-4*ighth  (^mfrrew.  iier«ind  anvlon.] 


War  Department, 
Office  of  the  Chief  of  Engineers, 

WdM/ihu/foti^  Devethhrr  2^  J 90:1. 

Sir:  I  have*  the  honor  to  8ubmit  herewith  a  report,  dated  Septem- 
ber 2<>,  11)(K3,  with  map,  by  a  special  lioard  of  Eng'ineers  on  the  projtvt 
for  improvement  of  Yaquina  Bay,  Orejjon,  with  a  view  to  makinjj 
recommendations  uuon  the  desirability  of  continuing  the  same  or  any 
moditication  thereof. 


8450   REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8. 

This  report  is  made  in  pursuance  of  a  resolution  of  the  Committee 
on  Rivers  and  Harbors  of  the  House  of  Representatives,  transmitted 
to  this  office  by  Hon.  T.  E.  Burton,  with  letter  of  April  26,  1903,  the 
same  being  quoted  in  the  accompanyinff  report. 

This  locality  has  been  improved  by  the  General  Government  under 
a  project  designed  to  obtain  a  depth  of  17  feet  at  high  water  by  the 
construction  of  two  converging  jetties  at  the  entrance,  the  sum  of 
$710,000  having  been  appropriated  for  the  work;  and  the  depth  in 
1902,  at  mean  high  water,  bemg  18  and  19  feet,  the  average  range  of 
tides  being  5.9  feet. 

For  reasons  set  forth  in  its  report  the  Board  concludes  that  existing 
conditions  do  not  warrant  continuing  the  improvement  at  the  present 
time  with  a  view  to  securing  increased  depths  at  the  harbor  entrance, 
but  it  believes  that  the  existing  works  should  be  maintained  in  such 
state  of  efficiency  as  to  maintain  present  favorable  conditions  until 
such  time  as  it  may  be  conclusively  shown  that  further  improvement 
is  demanded  and  warranted  or  that  the  work  should  be  abandoned 
altogether,  and  recommends  that  a  general  fund  be  provided  from 
which  necessary  allotments  could  be  made  for  emergency  work.  Thijs 
report  has  been  duly  considered  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  referred  to  in  the  resolution,  which  agrees  with  the 
special  Board  in  its  conclusions. 

I  concur  in  these  views  and  in  the  recommendation  of  the  Board  of 
Engineers  for  Rivers  and  Harbors,  in  its  report  of  October  30,  1^3, 
that  there  be  appropriated  the  sum  of  $25,000  to  provide  for  main- 
tenance of  the  existmg  work  for  several  years,  including  the  repair  of 
damages  occasioned  b}^  storms. 

I  recommend  that  this  letter  and  papers  be  transmitted  to  the  Speaker 
of  the  House  of  Representatives,  for  the  information  of  Congress,  as 
requested  in  the  above-mentioned  resolution. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

Iiri(/.  Ge?i.j  Chief  of  Engineers^  U.  S.  Army. 

Hon.  Elihu  Root, 

Secretdi'y  of  War. 


REPORT  OP  BOARD  OP  ENGINEERS. 


United  States  Engineer  Oppioe, 

Portland,  Ornj.,  Sifj^teJiiher  26^  1903. 
General:  The  Board  convened  by  SpiH'ial  Orders,  No.  20,  Head- 
quarters, Corps  of  Engineers,  July  10,  1903,  has  the  honor  to  submit 
the  follow! ngf  report  on  Yaquina  Hay,  Oregon.     The  order  referred 
to  is  iis  follows: 

Special  Ordkrw,  1  Headquarters,  Corps  op  Enoinbrbs, 

>■  United  States  Armt, 

No.  20.  )  Watkingtony  July  10^  190$. 

By  autliority  of  the  Secretary  of  War,  a  Board  of  officers  of  the  Corps  of  Engineere, 
to  consist  of  Lieut.  Col.  William  H.  Heuer,  Maj.  John  Millis,  Maj.  WiUiamC.  Laog^ 
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flit,  will  Msemble  at  Portland,  Greg.,  upon  tlio  call  of  Uie  senior  member,  to  consider 
and  report  upon  the  subject  of  the  improvement  of  Grays  Harbor,  Wai«hinfrton,  and 
of  Yaquina  Bay,  Oregon. 

The  Board  in  authorised  to  visit  such  points  as  it  deems  neceeiVLry  for  the  proper 
performance  of  its  duties. 

{V  •  «  «  «  •  * 

By  command  of  Brif;.  Gen.  Gillespie: 

Frederic  V.  Abbot, 

Major  J  Chrps  of  hhigineem. 

In  addition  to  this  order,  the  following  instructionM  were  received 
bv  the  Board: 

CoMMrrnw  on  Rivers  and  Harbors, 
House  op  Representatives  United  States, 

WaBhin0ony  D.  (*.,  April  Ho^  1903. 

My  Dear  Sir:  I  inclose  a  copy  of  a  resolution  adopted  by  the  Committee  on  Rivers 
and  Harbors  during  the  last  week  of  the  present  session  of  Congress.  It  is  not  in 
duo  form,  as  it  is  not  certified  by  the  clerk.  He  is  now  at  ( -leveland.  In  a  few  days 
I  will  have  him  send  a  formal  copv. 

I  liave  some  question  whether  this  report  should  not  come  from  you  rather  than 
from  the  Board.     This  is,  however,  a  matter  of  form  n^er  than  of  substance. 
Very  resi>ectfully,  yours, 

T.  K.  Burton. 
Gen.  <i.  L.  Gillespie, 

Chief  of  Enghuers, 

[Fimt  Indonement.] 

Opfice  (-RIEP  or  Engineers,  V,  8.  Army, 

Juiy  IS,  1903. 

Respectfully  referred  to  Lieut.  Col.  W.  H.  Heuer,  Corps  of  Engineers,  Henior 
meiiilwr  of  the  Board  constituted  by  Special  Orders,  No.  20,  Headquarters,  Coqis  of 
EngintHTH,  curn»nt  series. 

The  nature  of  the  re|>ort  ix>ntemplated  bv  the  sai<i  order  is  set  forth  in  iiaragraph 
1  of  the  a^'comitanying  copy  of  re^olutitm  of  the  Committee  on  Rivers  an<l  Harliors 
of  the  ilouHe  of  Kepresentatives. 

It  has  lHH*n  fotmci  impracticable  for  the  Board  on  Rivers  and  Harbors,  cx>nstituto<l 
in  atx'onlance  with  sin'tion  3  of  the  at*t  of  June  13,  1902,  to  make  the  desired  re|K>rt 
on  (irays  liarUtrand  Yaquina  Bay. 

To  be  retume<i. 

A.  Maceenzib, 
Atiinff  Chitf  of  Engineers 


BXTRArr  prom    RRS0LI*T10N   op  the   rouse  OOMMrrTEE  ON    RIVERS   AND   HARBORS. 

RfjH>ltrd  hy  the  (^mmittee  on  Rivertt  and  Harhar*^  That  the  Boani  of  five  engineer 
offi<*«*rH.  c^tai)lishe<l  by  si*ction  3  of  the  river  and  harbor  act  of  June  13,  1M)2,  lie 
nniiicttttMl  to  tiiak«'  n*|)(>rts  to  C(»ngresB  not  later  than  the  first  Momlay  in  DecemU^r, 
UKKf,  ii^HMi  th«*  fnjjowing  pn>j«*ct^,  with  a  view  to  making  recommendations  u|Km  the 
desinilulity  of  f«>ntinuing  the  same,  or  any  modificati<m  thertH)f,  or  to  report,  as  H|>e- 
citically  ntatctl,  with  the  designatitm  of  the  respective  prujei*ts: 

Grays  l!arl>or,  Oreg.  [Wash.],  jetty. 
Yaquina  Bay,  Oreg. 

The  Board  met  at  Portland,  Oref2^.,  September  11,  1908,  at  11  a.  m., 
and  on  Sopteniljer  15,  at  11  a.  m.,  a  public  meeting  was  held  in  the 
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town  hall  of  Newport,  Oreg.,  on  Yaquina  Bay,  due  notice  of  this  meet- 
ing having  been  previousl}'  given  in  newspapers,  by  circular  lctteri>, 
and  otherwise.  All  papers  submitted  at  the  public  meeting*  or  received 
by  mail  are  hereto  attached  as  Appendices  "A"  to  *'H." 

The  first  appropriation  for  this  work  was  made  in  1880,  and  up  to 
and  including  the  act  of  August  18,  1894,  $685,000  were  made  avails- 
ble.  Two  converging  jetties  were  built  of  rubblestone,  the  north  being 
2,800  feet  long  and  tne  south  3,748  feet  long.  The  outer  ends  were 
kept  at  a  distence  apart  of  1,000  feet.  The  project  contemplated  a 
resulting  depth  of  17  feet  at  high  water,  a  gain  of  7  feet  over  previous 
existing  depths.  This  increase  was  obtained  in  1892,  and  has  since 
been  practically  maintained.  At  times  this  depth  is,  for  very  short 
periods,  decreased  a  foot  or  two  through  severe  storm  action,  after- 
wards to  be  again  recovered.  At  the  time  of  the  visit  of  the  Board 
the  least  depth  on  the  bar  was  somewhat  over  17  feet  at  mean  high 
water.  The  crest  of  this  bar  is  found  about  2,500  feet  beyond  the  end 
of  the  jetties.  About  2,000  feet  inside  the  line  joining  these  ends  is 
found  an  inner  bar  with  about  1(3  feet  depth  at  mean  lower  low  water, 
and  farther  up  the  bay  there  are  other  shoals  separating  areas  of  deeper 
water.  In  other  words,  should  much  increase  in  depth  of  water  be 
obtained  on  the  outer  bar  improvement  of  these  inner  bars  or  shoals 
would  also  be  necessary,  adding  a  very  considerable  item  of  expense. 

The  total  area  of  harbor  room  over  18  feet  in  depth  is  only  about 
one-third  of  a  square  mile,  and  much  of  this  area  is  too  narrow  for 
anchorage  room.  Since  the  last  work  of  jetty  extension  in  1894-95 
there  has  been  but  little  money  available  for  maintenance,  and  such  work 
was  really  not  considered  necessary.  As  a  result,  trestle,  approaches. 
wharves,  etc.,  through  natural  causes  of  decay,  are  now  practically 
worthless  for  any  future  operations.  The  plant,  being  largely  worn- 
out  at  cessation  of  operations,  is  nearly  worthless  and  of  antiquated 
patterns.  The  rubble  mounds  forming  the  jetties  have  maintained 
themselves  in  efficient  condition,  though  the  outer  ends  for  some  dis- 
tance have  been  beaten  down  by  the  sea.  This  is,  of  course,  unavoid- 
able and  to  be  expected. 

Between  the  ends  of  the  jetties  and  the  crest  of  the  bar  and  extend- 
ing directly  across  the  channel  is  found  bed  rock,  the  depth  to  which 
at  mean  lower  low  water  is  but  18  to  19  feet.  To  get  a  channel  entrance 
of  greater  depth  than  this  would  reauire  the  removal  of  a  veiy  large 
area  of  this  rock  at  a  correspondingly  great  cost.  Practically,  then, 
the  presence  of  this  rock  Hmits  the  amount  of  improvement  obtainable. 
The  sundry  civil  act  approved  March  2,  1895,  contained  the  following 
item : 

That  the  President  of  tlie  T'nited  States  is  hereby  authorized  to  appoint  a  board, 
to  consist  of  three  officers  of  the  Engineer  Corps,  who  shall  make  an  examination  of 
the  bar  of  Yaquina  Bay,  in  Oregon,  with  a  view  to  a  project  for  deeper  water,  and 
shall  report  the  result  of  such  investigation,  with  estimate  of  cost,  to  the  next  regu- 
lar session  oi  Congress:  ProriifrfJ/rhat  the  cost  of  said  investigation,  and  also  »urve\*s 
and  expenses  of  said  ])oard,  shall  bo  defrayed  from  the  balance  of  money  available  of 
the  appropriation  made  fnr  improving  the  harl)or  at  Yaquina  Bay,  in  Oregon,  by  Act 
of  Congress  of  August  seventh  [eighteenth],  eight^»n  hundred  and  ninety-four/ 

In  compliance  with  the  above  provision  a  Board,  consisting  of  Lieut 
Col.  Amos  Stickncy,  Maj.  James  C.  Post,  and  Maj.  Clinton  B.  Sears, 
Corps  of  Entrinc^ers,  l\  S.  Army,  was  convened  and  made  its  report 
xmder  date  of  October  11,  1895,  which  report  is  printed  as  House 
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Document  No.  68,  Fifty-fourth  Confs^ress,  first  session  (Annual  Report, 
Chief  of  Engineers,  181>6,  pp.  8285-3287). 

Tho  Board  appointed  pursuant  to  these  provisions  evidently  c)jilv 
contemplated  obtaining,  if  possible,  this  limited  increase,  for  it  fs 
stated  in  their  report:  ^^The  Board  is  of  the  opinion  tlmt  if  any  further 

I)ernianent  deepening  of  this  Imr  can  l)e  maue  it  will  In?  only  by  pro- 
onji^ing  the  present  jetties.''  A  project  was  formulated  for  the  exten- 
sion of  the  north  jetty  2.1(H)  feet  ana  of  the  south  jetty  2,(X>0  feet,  and 
foi*  the  removal  of  detacned  rooks  in  the  entrance.  The  estimated  <*ost 
of  this  project  was  l?l,025,8<K),  of  which  $25,»HK)  were  for  removal  of 
these  detached  rocks.  The  Board  also  was  not  called  upon  to  express 
an  opinion  as  to  the  desirability  of  further  work. 

The  river  and  harl)or  act  of  June  3,  189r),  provided  as  follows: 

"Iinpnivin^  Yaquina  Bay,  Oregon:  Continuing  improvement,  twenty-rtvelhoiiHan<i 
dollars:  l^in-iditL  That  ix)ntractH  mav  ))e  entwrecl  into  bv  th«»  SiHTetarv  of  War  for 
Huch  iiinterialH  and  work  as  may  l)e  necessary  to  complete  the  project  as  nut  >miiu»ndc<l 
by  the  B<iard  of  OtVicers  of  tlie  Knginet»r  C<irpi?  (>i'lol>er  eleventh,  eightet*n  hundri'tl 
and  iiiiicty-tive,  to  )>e  mid  for  as  appropriationn  may  from  time  to  time  he  made  hy 
law,  not  to  ex(*ee<l  in  tne  aggn^te  tme  million  dollarH,  exclusive  of  amount  hcn'in 
and  lieri'tofore  appropriatiHl.'* 

Ik»foro  the  monev  thus  providetl  was  spent  or  pledgt^d,  the  river  and 
harl)oi-  act  of  Mardi  H,  18?M),  provided  as  follows: 

Ya(|iiina  IVay,  Oregon:  The  Stvretary  of  War  in  hereby  authorized  to  api>oint  a 
boanl  of  thrtv  engineers  who  shall  make  examination  there<if,  with  a  view  U>  a^-er- 
taining  the  desirability  of  pnisecuting  the  work  authoriztHl  by  the  river  and  harlM)r 
Act  of  rigbt(H>n  hiimlrixl  ami  ninety-six,  for  such  modification  thenntf  as,  in  the  judg- 
ment of  said  IkmhI  may  l>e  desirable  for  the  commerce  of  sai<l  Iwy,  together  with  an 
(estimate  of  the  <M»st  of  such  work,  and  until  such  report  shall  have  l)een  maile  and 
acte<l  upon  by  ("onjrress,  no  further  action  shall  Ik?  taken  by  the  8tH:relary  of  War  in 
pursuance  of'existmg  law,  and  five  thousand  dollars,  or  so'much  thereof  as  may  l>e 
nei'essary,  is  hereby  appn>priate<l  to  i>ay  the  expenstv  «if  such  examination. 

Pursuant  to  this  provision,  a  Ifeard  of  officers  consistini^  of  Col.  S. 
M.  Mansfield,  Capt.  Harry  Taylor,  and  Capt.  Wm.  W.  Ilarts,  Corps 
of  Enjjincers,  V .  S.  Army,  was  apix>inted.  and  after  full  consideration 
of  the  suljject  re|H)rted  tlieir  conclusion  as  follows: 

Omrhmnn.  -\x  is  the  opinion  of  the  Biiard  that  the  commerce  of  Yaquina  liay 
d«K'f*  not  render  it  a<lvisai>le  to  pn>secute  the  work  as  authorized  by  the  river  and 
harlM»r  act  of  ISiHi.  rxccpt  as  it  refers  to  the  riMnoval  of  these  detai'hed  rtx'ks,  ami 
that  this  liarlior  is  unworthy  of  further  improvement  at  the  present  time,  with  the 
extvption  of  the  removal  of  the  siud  cluster  of  r<N*ks  for  which  the  following  inti- 
mate of  cost  is  subndtti*<i: 

Hemoving  l.lJtM)  cubic  yanls  submerge(1  n«*k,  at  $15  jht  mbic  yard $1S, 0(K) 

8u|N'rintendent  conting«*ncii>s 2,000 

Total 20.000 

If  the  fmids  now  on  hand  an*  available  for  this  work,  it  is  th(»ught  that  no  further 
appropriati<Mi  }»y  <N»ngn»ss  will  Ih'  niH*ewary  for  this  work. 


T1h»  J?*jr»jHH>  appropriat4Hl  hy  the  river  and  harhor  act  of  189*)  IxMng 
availahh\  to^etlu»r  with  unexjK*nded  balances,  the  detached  rcK'ks  were 
removed  to  a  h»ast  depth  of  12  feet  at  mean  lower  low  water.  The 
total  anpropriation  for  this  harlwr,  therefore,  amounts  to$710,(MMK 

111  the  follow inuf  tahh*  are  jfiven  the  stiitistics  of  commen-^*  over 
Ya(|inint  Iwir,  deptli  at  mean  hij^h  watcT,  ami,  for  coTnimrison,  similar 
<lata  of  thriM*  other  Orepon  coast  harbors,  viz,  Siushiw,  Umjxiua,  and 
Tillamook. 
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From  the  abo^e  table  it  ia  seen  that  while  the  depths  on  Yaquina  bar 
compare  favorably  with  those  of  the  other  harbors  mentioned,  the 
ooniinerce  over  it  does  not;  that  is,  the  facilities  for  commerce  now 
offtred  at  Yaquina  Bay  are  not  utilized,  in  spite  of  the^neral  pros- 
perity of  the  last  few  3'ears  and  the  great  development  m  all  lines  of 
transportation  and  commerce.  This  may  be,  ana  no  doubt  is,  due  in 
part,  however,  to  unfavorable  local  conditions  making  the  develop- 
ment of  lumber  and  other  industries  more  costly,  thus  requiring  greater 
inducement.s  in  way  of  cheap  rat^s  of  transportation  to  enable  these 
industries  to  compete  with  those  of  more  favored  localities.  This,  it 
is  contended  by  local  interests,  requires  that  the  lai^r  vessels  capaiite 
of  entering  foreign  trade  (as  opposed  to  small  coastwise  craft)  shall  be 
able  to  frequent  the  harbor'.  Attention  is  invited  to  the  papers  sub- 
mitted and  attached  hereto  for  details  and  interesting  information 
regarding  the  scope  of  country  and  resources  more  or  less  naturally 
trioutarv  to  this  nar))or.  It  should  l>e  remarked  that  lumber  fomis 
by  far  the  largest  item  of  the  resources. 

The  large  increase  in  activity  in  oriental  commerce,  generally  speak- 
ing, and  especially  in  himl>er,  on  this  coast,  since  the  report  of  the 
Mansfield  Board,  may  continue  and  require  that  the  lumber  tributary 
to  this  entrance  be  given  an  outlet  here  by  which  foreign  cwmmerce 
in  this  article  can  be  cai'Hcd  on.  In  the  opinion  of  the  Board,  how- 
ever, this  time  has  not  arrived. 

In  conrlnsion.  tho  Board  tinds  that  since  the  date  of  the  report  of 
the  Manstii'ld  Board  the  work  has  suffered  some  deteriomtion  from 
the  net  ion  of  the  sea  in  carrviiig  away  pile  and  trestle  work  and  in  dis- 
placing rock  and  reducing  the  effective  lieight  of  the  jetties  and  groins. 
Construction  plant  and  buildings  have  also  deteriorated  by  decay  and 
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the  action  of  the  elements,  as  is  usual  in  case  of  unused  property  of 
this  kind.  While  there  are  favorable  indications  of  future  develop- 
ments in  the  commerce  that  would  be  benefited  by  increased  depth  at 
the  harbor  entrance,  it  is  not  found  that  any  material  improvement  in 
the  commercial  conditions  as  they  existed  at  the  time  of  the  report  of 
the  Mansfield  Board  have  as  yet  actually  taken  place,  or  that  the 
existinfsf  depth  or  the  available  harbor  facilities  are  now  being  utilized 
to  their  full  extent,  or  even  to  the  extent  that  they  formerly  were, 
though  the  commercial  statistics  show  some  improvement  in  the  last 
year  or  two.  Further,  the  Board  does  not  find  that  the  conditions 
warrant  continuing  the  improvement  at  present  with  a  view  to  secur- 
ing increased  deptn  at  the  narbor  entrance.  The  Board  believes,  how- 
ever, that  existing  works  should  be  maintained  in  such  state  of  efficiency 
as  to  maintain  existing  favorable  results  until  such  time  as  it  may  f)e 
conclusively  shown  that  further  improvement  is  demanded  and  war- 
ranted, or  that  the  work  should  be  aoandoned  altogether.  In  view  of 
the  fact  that  present  depths  have  been  pmctically  maintained  for  the 
past  ten  years,  and  taking  into  account  the  present  condition  of  the 
jetties,  the  Board  is  of  the  opinion  that,  notwithstanding  the  fact  that 
some  deterioration  may  be  exptH'ted,  these  jetties  will  maintain  these 
depths  for  some  years  to  come,  perhaps  until  the  general  policy  as  just 
inaicateil  is  settled.  As  by  far  the  larger  part  of  the  cost  of  restoring 
and  maintaining  the  jetties  at  their  heigtits  and  lengths  will  be  in 
renewing  plant,  trestle,  approaches,  and  auxiliary  works,  and  as  this 
portion  will  not  cost  appreciably  more  a  few  ye^irs  hence  than  now 
the  Board  does  not  recommend  an  appropriation  for  this  purpose  at 
the  present  time.  It  does  recommend  tnat  a  careful  watch  be  main- 
tained, and  should  there  be  shown  positive  indications  that  marked 
deterioration  is  o<*curring  necessary  action  should  bo  taken.  To  pro- 
vide for  such  emergencies  a  general  fund  should  be  provided,  from 
which  the  necessarv  allotments  could  be  made. 

Accompanying  this  report  is  map  reduced  from  latest  sur\'ey  (181^9) 
of  this  entrance.  A  new  survey  was  not  considered  nei*essary  by  the 
Board. 

Respectfully  submitted. 

W.  H.  Heuer, 
LieiU,  Col. ,  Vfirps  of  Engineers. 

John  Mfllis, 
MajoT^  Corps  of  Engineers. 

W.  C.  Langfitt, 
Major  ^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Giixespie, 

Chiif  of  Engineers^  U.  S.  A. 

(Pint  Indonemenu] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

W(ishingt(m^  Octobtr  6\  190S. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harl)ors,  constituted  by  Special  Orders  No.  24,  Headquartern  (V>r|>s 
of  Engineers,  series  of  ilH)2,  for  consideration  and  recommendation. 
By  command  of  Brig.  Gen.  Gillespie. 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers. 
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[Second  indoraement.] 

Board  of  Engineers  for  Rivers  and  Habbors, 

Washington^  D.  C,  October  30^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
A^m3^ 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  reviewed  the 
within  report  on  Yaquina  Ba}^  and  concurs  in  the  opinions  and  recom- 
mendations set  forth  therein. 

Briefly  stated,  it  is  the  opinion  of  the  Board  that  it  is  not  desirable 
for  the  United  States  at  present  to  continue  the  improvement  of 
Yaquina  Bay,  with  a  view  to  securing  increased  depth  at  the  harbor 
entrance,  but  that  it  is  desirable  that  existing  works  should  l)e  kept  in 
such  state  of  efficiency  as  will  maintain  existing  favorable  conditioDS 
until  such  time  as  it  may  be  shown  that  further  improvement  is  war- 
ranted, or  that  the  work  should  be  abandoned  altogether. 

To  provide  for  maintenance  of  the  existing  works  for  several 
years,  including  the  repair  of  damages  occasioned  by  storms,  it  is 
recommended  that  there  be  appropriated  the  sum  of  $25,000. 

For  the  Board: 

Chas.  J.  Allen, 
Lieut.  Col.^  Corps  of  Engineers^ 

Senior  Metnber  of  the  Soard. 


Appendix  A. 

LBTTER  OF   HON.  DINGER  HERMANN. 

RosEBURG,  Orbg.,  September  P,  J90S. 

My  Dear  Sir:  I  have  your  kind  favor  of  the  4th  instant  in  which  you  invite  me  to 
submit  any  communication  in  relation  to  the  improvement  of  the  Yaquina  Bay 
entrance,  in  view  of  the  meeting  of  the  Board  of  Engineers  at  Xew^rt,  Oreg.,  on 
September  15,  1903,  pursuant  to  authority  of  the  War  Department,  to  consider  that 
improvement. 

1  have  recently  visited  the  jetty  at  the  Yaquina  Bay  entrance  and  made  careful 
inquiry  into  the  growth  and  development  of  the  country  tributary  to  the  bay,  and  to 
the  necessity  for  further  improvement  at  the  entrance  with  a  view  of  securing  deeper 
water  upon  the  bar. 

The  rt^sources  of  the  country  contiguous  to  the  Yaquina  Bay  are  varied  and 
immense. 

The  forenta  of  merchantable  timber  which  can  have  access  to  this  entrance  rank 
amon^  the  le^diup  prfnliHrt?.  A  nhort  line  of  railway,  not  exceeding  7  mileH,  will  pene- 
trate that  va,st  ImkIv  of  timber  ui)on  the  Siletz  River,  which  is  com;ede<i  to  Im*  a  tiret- 
class  <]nulity,  and  this  railway  will  deliver  the  manufactured  product  or  the  lew  to 
deejHT  water  at  the  end  of  7  miles  of  land  carriige.  Should  deeper  water  be  obtamed 
on  the  l)ar,  larjre-<lraft  ships  could  enter  the  bay  and  carry  the  lumber  product  ti>  the 
outside  markets,  and  this  would  at  once  invite  the  development  of  the  timber  repoun^e 
so  close  to  the  bay  an<l  which  now  command  a  high  price  in  the  Portland  and  San 
Francisco  markets.  Small-draft  vessels  can  not  compete  with  ships  of  larger  capai*ity. 
Hi*  the  difference  in  freight  carriage  jirohihits  the  ex|x>rtation.  To  the  output  near 
the  waters  of  the  bay  should  lH.^  addeil  that  far  greater  timber  reserve  on  the  western 
slope  of  the  Cascade  Mountains  along  the  line  of  theCorvallis  and  Eai^eni  Oregon 
Hallway,  which  lias  its  western  terminal  on  deep  water  on  Yac^uina  Bay.  This 
tiniU^r  is  ujxm  an  area  greater  than  that  of  the  State  of  Connecticut.  In  quality 
it  is  a  sujHTior  lir  and  white-pine  siH'cies,  and  isfoimd  in  apparently  inexhaostible 
quantity.  It  is  all  within  reach  of  the  railway  to  Yaouina  Bay,' and  will  mo0t 
prolital)ly  find  its  outlet  to  the  world's  markets  over  tlie  Yaquina  Bay  bar.  At 
present  there  is  no  lumlx^r  trallic  over  this  railway  to  the  bay,  although  trains  nin 
daily  from  the  Cascade  Mountain  timber  belt  to  the  bay.    This  great  reeouroe  of 
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the  State  of  Oregon  must  remain  leHs  proiitably  developed  f-implv  because  ehijit^  of 
deep  draft  can  not  enter  the  Yaqaina  Bay.  Four  feet  more  of  water  on  the  l)ar 
would  enable  Hhips  of  suflicient  draft  Ut  cross  the  liar  and  reach  the  railway  tracks, 
there  to  re(*eive  the  great  shipments  by  railway  which  would  at  once  come  from 
the  interior  of  Oregon  for  transshi]>ment  by  the  ocean  carriers.  The  present  draft 
vesHels  do  not  invite  thin  traffic,  and  therefore  a  seeming  justification  is  affonied 
the  l>e{>artment  for  saying  that  ''the  present  commerce  does  not  justify*  the  further 
improvenient.*' 

if  this  l>e  the  test  we  may  as  well  al>andon  all  hope  for  that  ix>mmerit)  which  will 
at  once  come  if  the  entrance  shall  be  improveil. 

The  test  should  not  l)e,  ''Does  the  present  commerce  justify  further  improve- 
ment?" but  rather,  "Will  the  further  commerce,  based  on  the  present  abundant 
res<mn*es  tributary  to  the  improved  navigati(m,  justify  the  improvement?"  If  this 
latter  ti*st  Im?  acct*pted  by  the  Department  and  the  Board  of  Engineers  an  extensive 
and  valuable  commeri'e  will  immidiately  follow  the  improvement,  and  it  will  increase 
in  ext4>nt  and  value  in  proportion  as  the  bar  dee^ns.  A  glance  at  the  niap  of 
Oregon  will  sutlice  t<>  show  the  area  of  territory  tributarv  to  Yaquina  Bay.  The 
railway  now  (H)nnei*ting  the  iMty  with  interior  Oregon  has  already  reached  a  point  on 
the  summit  of  the  Cascade  range  of  mountains.  An  extension  of  a  short  distance 
farther  t*astwanl  will  place  the  eastern  Oregon  country  in  direi't  communication  by 
rail  with  Yaiiuina  Bay,  and  this  will  add  to  tlie  commerce  the  production  of  a  region 
as  great  in  area  as  the  States  of  Massachusetts  and  New  Hampshire  combined.  At 
present  wool  and  live  sUx'k  are  the  leading  pnxlucts.  With  railroad  extension  grain 
and  lumlK*r  will  fonn  the  greatt^st  exjwrts.  So  far,  none  of  the  pnxlucts  of  this  coim- 
try  find  outlet  U*  western  Oregon  except  by  the  long,  cin^uitoup,  and  expensive  wagon 
comnnmication  to  the  Columbia  River  and  thence  east  or  west  by  river  or  by  rail. 
A  further  a<l(lition  to  the  ix)mmerce  of  Yaciuina  Bay  in  the  event  of  improvement 
will  l>e  the  grain  and  fniit  and  misit^llaneous  pnMluc'tions  of  the  central  Willamette 
Valley,  one  of  the  oldest  settled  and  largest  cultivated  portions  of  Oregon  and  which 
is  at  present  in  dirtH't  communication  by  rail  with  the  laciuina  Bay. 

The  gn»at  nin-essity  is  deept»r-draft  vessels.  We  i^an  not  have  them  unless  we  shall 
first  have  further  iniprovenient  of  the  entrance  to  the  Yaquina  Bay.  With  them 
there  will  l>e  a  commerce,  and  without  them  shipments  over  that  bar  can  not  ami- 

K»te  with  the  commence  of  other  more  favore<l  shipping  points  where  frtMght  rates  on 
rgiT  cargoes  are  not  prohibitive.  Give  Yaquina  liay  a  safe  and  deep  eiitramv  and 
the  coniniert*e  to  follow  immediately  will  justify  the  improvement.  It  will  do  more 
than  this;  it  will  indutv  the  extension  of  the  prt^sent  railway  to  a  point  where  it  will 
conniH't  with  eastern  roads,  thus  making  Yaquina  Bay  a  weetem  terminal  for  a  trans- 
continental railway. 

I  have  the  lionor  to  Ik»,  rtispectfully,  yours, 

BiNGKR  Hermann. 
Maj.  W.  (\  LANrtKiTT, 

Corjut  of  Engini'irn^  (\  S.  Army, 


Appendix  B. 

KTATEMENT  OP  MR.  J.  K.  WKATHBRPORD. 

(f  kntlrmkn:  As  a  citizen  an<l  taxpayer  of  the  State  of  Oregon,  and  indirectly  inter- 
est(Ml  in  the  improvement  of  the  harbors  and  bays  of  the  State,  as  well  as  the  general 
imi)n>vement  of  the  State  of  Oregon,  I  take  pleasure  in  presenting  to  your  honor- 
able lioanl  such  rt>asons  as  have  suggested  themselves  to  my  mind  why  the  Govern- 
ment should  n*new  and  trontinue  to  a  successful  completion  the  improvements  at  the 
entniiuv  of  Yuquina  Bay  Harlior. 

I  um  fnn.>  t<»  confess  that  I  do  not  feel  able  or  in  anv  way  desirous  of  advising  you 
gentlemen  as  t4»  the  manner  of  the  improvement,  or  the  methods  to  be  employe<l,  or 
as  to  whether  or  not  further  impn)vements  can  \ye  made  at  this  place.  You  who 
have  given  years  of  study  to  such  ({uestions,  an<i  who,  by  merit,  have  reache<l  exaltinl 
stations  in  your  profetwion  and  have  achievetl  merited  renown,  need  no  suggestions 
in  that  dinvtion.  However,  it  is  possible  I  mav  have  a  more  intimate  knoH-Ietlge  of 
the  demands  of  (.*ommen*e  and  the  growing  neeusof  our  people  situated  in  the  imme- 
diate vi<*inity  <»f  and  tributary  to  this  harl)or  than  you  gentlemen  possess.  I  then>- 
fore  dt»sin»  to  i-all  vour  attention  to  the  extent  of  country  tributary  to  this  point,  and 
which  would  U*  directly  benefited  by  the  improvement  if  it  should  l)e  continue<l 
until  vessi'ls  of  deep  draft  could  enter  the  harbor.    That  portion  of  Oregon  directly 
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interested  in  and  to  be  benefited,  prim&rily  by  sach  is 
coin,  Benton,  LinD,  Marion,  l^ne,  and  Ctook  countiee. 
an  An-e.  of  If.OOO  fujuare  inile^,  and  now  contain  a  population  of  over  100,000  people, 
and  are  rapidiy  increasing— a  territory  lar^r  than  Maryland.  New  Jereev,  Conneili- 
cut,  and  lUiod'e  liiland,  and  a«  rich  and  fertile  as  was  tHe  famed  vallev  of  the  Nile  in 
tlie  pahny  days  of  the  Pharaohs — a  land  truly  HowiDs  with  milk  and  honey,  «  land 
that  will  'give  happy  homes  for  a  million  people  ana  better  etipport  them  than  it 
does  the  few  that  now  occupy  it,  a  territory  that  ia  practically  nndevelopeil  and 
Hcarcely  touched  by  the  hand  of  man. 

That  portion  of  this  territory  situated  in  the  Willamette  Valley  is  fnll^  75  milee  in 
length  and  T5  mili-s  wide,  bemn  the  counties  referred  to.  Within  this  territory  it 
intuate<I  iiearlj'all  of  the  {>opulatJon  mentioned.  Kot  one-half  of  this  territory  is 
nnder  culti^'atlon,  and  that  which  is  under  the  plow  is  not  made  to  )[ield  as  it  Khoald 
or  as  it  would  if  the  nopulation  was  grester.  Yet,  from  these  cotmties,  annuallv,  eo 
to  the  marketH  of  the  world  pruduet^  aa  follows,  as  shown  by  the  addre«  ot  ibe 
Albany  t'luniiien-e  Coumiittee,  presented  at  a  meeting  of  the  BiMrd  of  Enjdneere  of 
the  I'nited  States  at  a  public  meeting  held  in  Newport  on  the22ddByof  April,  li!99: 


A^PU... 

V.,o. 

iin,9ui.t>i» 

»i»n»i 

'i^S 

^■s^?*l 

Pc.utoeK 

7X!.K>I 

Poiiliry 

Ml. IX 
1,421.101 

^^■■ 

a4.wi.»n 

There  has  been  a  25  per  cent  increase  sincn  that  date  in  the  productiooB  of  the 
territory,  however;  the  figures  alMve  include  Clackamas,  Yambill,  «ad  Dotiglu 
coiintiti  in  addition  to  those  referred  to  by  me. 

Tlie  total  amount  of  inipr)rta  into  Liim  County,  annually,  will  reach  $2,000,000; 
into  Marion,  t2,.500.000;  into  Polk  County,  $1,000,000;  Benton  Countv,  $1,000,000: 
into  Linn.ln  County,  5250,000;  I.ane  County,  $2,000,000.  To  brinft  tlie  amount  of 
imports  u^e^I  annually  into  Jjnn  County  it  would  require  fi.OOO  carloads.  To 
carry  otit  the  produi'e  shipped  to  the  markets  will  require  10,000  ars  annuallv. 
The  same  of  Alarinn  and  Lane  counties,  anil  one-half  that  number  each  for  Polk 
and  Bent<')n.  This  irt  liaactl  u])on  the  products  of  the  farm,  the  field,  and  ibe 
tactorj-,  without  reference  lo  the  vas<t  amount  of  merchantable  timber  situated  in  the 
Coaft  and  Caiwaile  raii^e  of  niinmtains  tributary  to  Yoquina  Bay.  There  is  fullv  1} 
million  acreH  of  timlier  laud.  These  landti.  at  a  conservative  estimate,  will  prudui'e 
76,000,000,000  feet  of  hiiiil)er,  which,  for  the  want  of  reasonable  freight  r»tt*  ami 
sliipjiinK  facilitiei),  cnii  nut  hu  utilized  tiroHlably  at  the  present  time.  In  Lincoln. 
•>._,„    ».__;...    II —    1 —  --'  "^aoic  counties  ...l-"  .»  .■ 


Benton,  Mariot 


id  CrooK  counties  over  one-half  of  the  territor' 


oak,  axil,  mid  maple — the  liiipst  tiniher  found  anywhere  in  the  United  i-tate)<.  s 
immense  value,  and  which  will  give  employment  for  many  thotiaand  men  for  vcara 
and  yean'  to  conic,  to  mauufacturt^  it  into  lumlier,  carri-  to  the  lines  of  railnud, 
riverii,  and  other  Kliipping  [Hilnls.  an<l  thousand)' and  thouaaudeof  carsand  vessels  of 
all  kindn  and  i'lianictt>r  to  carry  t«  itiiirkel. 

II  may  !«■  Hunnflti!  that  thin  irianriul  can  find  easy  and  rapid  transtiortation  bv 
lines  alrciiilyiwabli-liMl  or  1  lie  (■..lumbia  Kivcr.  At  the  present  time  Portland  ir 
the  headiiiiiirtcr*-  f'lr  tin-  IihiiIht  Ijiisinetw  in  Orcjron,  yet  from  the  Isthmus  of  Pan- 
ama or  NicaniKiiii  il  i.-  nmrc  lliitii  L'..(l  mill's  farther  than  it  is  from  Yaquina  Harlnir. 
The  tiiulH-r  in  the  c.uuticM  int'utii.iioil  i.i  Iriliiiturv  to  the  Corvallis  and  Kietem  Rail- 
roa<l  ill  iiiirl.  and  iii>iTs.-nrily  (ril.iilary  to  Va.iuina.  Should  it  be  shipped  to  Port- 
land, H  (listuiL.-.-  I't  I:.*-".  I"  I'KI  iiiiliit,  and  llien  ■J'.'d  to  225  miles  back  before  it  reacht-- 
a (Kiiiit  oppusite  Yui|uiiiH,  it  wmild  t>f  an  aildnl  cx[>(tise  of  mone^,  time,  and  labor 
ao  much  uu  a^  to  pn>vt<nt  the  iinniediute  niK'ning  up  and  developing  of  this  vart  aec- 
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tion  of  timber  land.  At  the  present  tiniCj  stumpage  tribatary  to  the  Columbia 
Kivf^r  is  worth  $1.50  to  $2  per  thousand,  while  8tuni|)age  in  the  country  tribuUiry  to 
Yu(|uina  Hay  is  not  worth  to  exceed  50  cents  per  thousand,  and  no  tvady  Kilo  for  it  at 
that.  If  the  harlior  of  Ya({uina  should  be  o|)ened  and  vessels  carrying  l,2(NMonM 
and  upward  I'ould  with  safety  enter  the  harbor,  the  stuuipage  would  l>e  worth  fn>in 
11.50  to  $2  per  thousand. 

It  may  l)e  Huggented  that  only  a  portion  of  this  timber  would  find  it^^  way  to  tlie 
market  through  Yaquina  Harbor,  which  we  rea<lily  admit;  yet  the  more  fart  <»f  it^ 
U'iiig  o|K*iic<i  uiid  vessels  bidding  for  freight  would  have  a  salutary  influemv  u]K>n 
the  wholo  of  the  shipping  of  the  State  of  Oregon. 

It  wa.4  HuggeHteil  by  the  Board  of  Engineers  that  met  here  four  years  agi)  that  there 
wa^  nothing  tributary  to  the  harbor  to  justify  the  improvement.  I  Ix'g  to  ohalK*iige 
the  correotnoHM  of  that  suggestion  and  to  call  Uie  attention  of  this  honorubU*  I^mrd  to 
one  fact,  which  m  not  referred  to.  so  far  as  I  have  been  able  to  discover,  in  the  ur^^i- 
mentH  of  an v  j;eiitleman  before  the  Board  at  that  time.  That  in  Liiu*oln  County 
alone  then*  is  in  the  neigldmrhood  of  250,000  acres  of  timber  land,  a^  shown  by  a 
letter  fnnn  the  honorable  8ur\'eyor-general  of  Ort»gon,  to  which  I  liave  |H;rmi^Kioii  Xa 
refer,  in  whicti  he  states  that  at  a  conservative  tvtimate  there  an»  30,000  feet  to  the 
iu*n\  which  given  7,500,000,000  feet  lx>ard  measure.  This  timlter  extends  fn.>m  the 
(Hvaii  to  the  Hummitof  the  (x»ast  ranse  of  mountains.  If  it  l)ecomeH  necef«Kiry  to 
market  thin  timber  by  wav  of  Portlann,  the  freight  from  Yatiuina  to  Portland  would 
\h*  prolMiblv  |^150  fier  tfiousand  fi*et,  and  from  then*  to  the  markets  it  would 
neccHKirily  have  to  be  i*arri(Hl  batrk  i>ast  the  entrance  to  this  harlxir,  at  an  additi  >nal 
awX  of  proluiblv  50  cents  |mt  thousand,  making  $4  i»er  thousand  for  fnMghtn  alone 
to  put  it  aUianl  a  vetM*!  and  transport  it  as  far  south  as  Ya(|uina;  7,5(X),(MN),0(K)  ftrt 
of  lunilN>r,  at  $4  |)er  thousand,  extra  freight  paid  for  it.  would  give  us  the  siini  of 
$:iO,0(X),0(M).  If  a  saving  of  this  amount  can  l)e  made  to  the  small  count  v  of  Linc(»ln 
on  the  timU-r  alone,  where  the  forests  as  yet  have  not  been  touehtnl  ))y  the  ax  of 
(*oniincrce,  nor  a  tree  fallen  for  the  markets,  should  it  not  be  done? 

This  tiinlHT  can  not  \m  carrii*d  to  the  market  at  prt*si*nt  prices  or  at  the  pn'st^nt 
time  unless  it  can  find  its  way  through  this  harbor.  To  carrv  it  F^st  of  ni^'cssitv  w- 
({uires  carrying  it  overa  rangt*  of  mountains,  heavy  grades,  ancl  a  long  haul;  but  if  this 
har}N>r  could  Ih^  improved  so  that  vessels  i^ould  moor  at  the  mill  and  tlie  himlKT  |>iiss 
from  the  saw  into  the  hold  of  the  ship  it  would  readily  be  sought  after  and  nianu- 
facturiHl. 

The  county  of  Lincoln  in  which  the  harbor  of  Yaquina  is  situateil  has  an  area  of 
proUibly  2,5(K)  scpmn'  miles,  and  is  camble  of  8Up|K>rtin^  a  rural  {>oi>ulation  of  as 
many  thousanil.  The  land  is  fertile  and  n>lling,  and  anything  that  is  planttHl  can  1k» 
i;rown  »«urcesHfully.  and  as  fast  as  the  timl)er  is  taken  from  the  soil  the  country  N\ill 
Vm'  converttii  into  farms  and  |»astures  and  towns  and  cities  will  gn»w  up  wlieri*  now 
is  a  wilderiU'K*'  of  fon*sts. 

Tlu>  lit>s  of  shipping  at  this  ]>oint  is  accounted  for  by  the  fact  that  vessels  carrying 
over4oi)i)r  .VH)  tons  can  not,  with  safety,  crtiss  the  Imr,  while  vessi^Is  carrying  'i.OOO 
tons  and  npwanl  an*  the  class  usually  employed  in  visiting  the  other  ports  on  the 
iNMiM.  A  vessi'l  t'arryin^  400  tons  can  not  i^»'mpete  with  one  trarrying  2,tKK)  tons, 
for  the  reaHtii  that  their  fixed  charges  are  substantially  the  same.  At  one  time 
a  hinri'  amount  of  pnMiuce  was  shipped  to  San  Francisco  by  the  Yaquina  ami 
fnuM  there  tr.inh|MirtiHl  to  the  foreign  markets.  It  is  not  done  now,  for  the  reas(m 
that  the  fonM^Mi  charters  at  the  present  time  can  Ix*  hatl  almost  as  chi^n  at  Portland 
as  at  San  Kninci.sN».  The  hn-al  freight  to  Portland  is  less  than  it  couhi  j»o««ibly  Ik» 
fnun  the  Willamette  Valley  by  Yaouina  to  San  Francisco  and  there  Ih»  unload***! 
and  airain  rel(»ad(^l  ujM^n  a  foreign-hound  ship.  This  pn)bably  is  the  main  n>ason 
why  tlu'  l«M-al  freight  is  not  shippcnl  through  this  harlK)r. 

\V<'  can  only  exinni  the  procitnisof  the  fanii.  the  field,  and  the  forests  i^an  InM-ar- 
ried  t«»  the  markets  of  the  world  in  veMiels  of  largi*  t4>nnagi*,  and  unless  the  luir  can 
In- iiiad<'  sate  and  omvenient  for  vessels  carrying  at  least  1,200  tons  and  upwanl, 
«iur  effort*;  would  Ik*  in  vain.  But  if  it  can  lie,  and  the  (loveninient,  in  its  justii-e, 
^h<•uld  inticluile  to  o|H'n  up  this  |Mirt,  and  to  make  it  what  it  was  c(mtemplat4Ml  in 
th«>  iiieeiitiori  nf  the  work  done,  it  tvrtainly  would  be*  a  wonderful  lK>on  to  all  of  the 
State  of  ()reu'<»n  and  aiM  immensely  to  the  productiveness  of  wealth  and  employ- 
ment of  hiUir  and  then*by  Im*  of  great  value  ti»  the  Government. 

The  citminentvment  of  work  on  the  I'anama  or  Nicaragua  canal  bv  the  <Tovern- 
ment  would  In*  the  signal  for  an  immense  ailvam^e  in  all  industrial  lines  on  the 
Ptu'ilic  c«iast.  but  es|>ecially  in  the  fonvts.  The  completion  would  bring  us  in  clos«» 
touch  with  the  omimemal  (vnt«*rs  of  the  world,  and  On*g«m,  that  has  moveil  ^-lo^vly 
but  tiriidy,  wimld  thn»w  off  its  inertia  and  leap  forward  with  the  powers  uf  a  giant, 
and  the  r.i]>itl  development  of  her  vast  and  varied  nwourcea  would  astonisli  even 
the  most  sanguine.    Open  this  limrbor  and  give  to  the  people  living  tributary  to  it 
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an  opportunity  to  develop  of  its  unbounded  resources  so  as  to  be  ready  to  take 
suivantage  of  and  assist  in  the  industrial  enterprises  which  must  surely  follow. 
Then  tlie  Corvallis  and  Eastern  Railroad,  centering  at  this  bay,  with  renewed  vigor 
would  build  through  eastern  Oregon  and  open  up  a  territory  comprising  one-hall  of 
the  State  now  uned  for  grazing  purposes  only,  yet  rich  in  mineral,  in  timber,  and 
agricultural  possibilities.  There  towns  and  cities  would  spring  into  existence  as  if 
by  magic.  There  would  indeed  be  a  revolution  greater  thim  any  witnessed  for 
generations. 

I  believe  I  echo  the  sentiments  of  one-half  of  the  people  of  the  State  of  Oregon 
when  I  in  all  seriousness  ask  you  to  give  us  a  favorable  report,  and  use  your  good 
offices  in  this,  to  us,  most  important  matter.  Do  not  say  there  is  no  commerce;  do 
not  say  it  is  not  worthy.  We  have  shown  that  the  timber  of  Lincoln  County  alone 
will  justify  all  the  expenditure  the  Government  has  made  or  will  be  called  upon  to 
make  and' that  it  is  a  mere  bagatelle  of  the  greater  interests  of  the  remainder  of  the 
State. 

We  can  not  remain  stationary;  we  must  either  advance  or  recede.  As  citizens  of 
the  greatest  nation  on  the  face  of  the  globe  we  will  not  recede,  but  will  meet  ^1 
obstacles  and  overcome  them.  The  people  here  represented  to-day  are  either  |>ioneer8 
or  their  descendants,  who  helped  to  make  this  Stateand  preserve  it  to  the  Union,  and 
they  ask  that  their  services  may  be  remunerated  by  developing  the  shipping  ports  so 
that  the  returns  for  their  labor'may  be  enhanced  and  their  patriotism  rewaraed. 

We  make  no  demands,  but  as  citizens  anxious  for  the  prosperity  of  our  country 
come  before  you,  a  jury  of  our  peers,  selected  to  pass  upjon  this  most  important 
matter,  and  ask  vou  to  grant  our  request,  if  in  justice,  equity,  and  good  cons(*ieni« 
you  (*an  do  so.  It  will  oe  a  sa\ing  to  the  Government  because  it  will  be  a  savins  to 
the  people,  because  it  will  make  homes  for  the  homeless,  because  it  will  give  employ- 
ment, and  because  it  will  open  another  transcontinental  line  of  railroad,  and  because 
it  will  make  our  people  more  prosperous,  contented,  and  happy. 

I  thank  you  for  your  attention  and  kind  consideration  of  our  requests. 

J.  K.  Weatherford. 

The  honorable  the  Board  op  Engineers, 

(Having  charge  the  contemplated  improvement  of  the  Yaquina  Harbor.) 


Appendix  C. 


LETTER  OF  MR.  C.  B.  MONTAGUE. 


Lebanon,  Linn  County,  Orbo., 

September  14,  190S. 

Sir:  I  have  the  honor  to  acknowledge  receipt  of  ^our  letter  of  4th  instant,  request- 
ing a  presentation  in  writing  to  the  Board  of  Engineers,  U.  S.  Army,  which  meets 
at  Newport,  Oreg.,  on  September  15,  1903,  eiving  reasons  why  the  improvements  at 
the  entrance  to  Yaquina  Bay  Harbor  should  be  renewed  and  continued,  and  b^  to 
submit  the  following  for  the  consideration  of  the  Board: 

The  administration,  in  explanation  of  its  sudden  expansion  and  its  foreign  policy, 
assures  us  that  we  may  expetrt  an  immediate  and  continuing  increase  in  oar  K>reign 
trade  with  the  Orient,  and  that  the  Pacific  coast  is  destined  to  get  a  lai^  part  of  this 
trade.  This  is  doubtless  true,  and  we  mav  contidently  hope  that  the  promises  of  the 
Administration  will  materialize.  This  tracie  can  he  carried  on  only  by  the  aid  of  ships, 
which  can  not  load  or  discharge  cargo  without  the  protec^tion  of  a  safe  harbor,  easy 
of  access  from  the  ocean.  Under  present  conditions  the  Columbia  River  affords  the 
t>nly  safe  entrance  for  vessi^'ls  bringing  cargoes  into  Oregon.  Exports  from  Oregon 
have  now  to  be  carrieil  from  the  extreme  south  end  of  the  State  and  across  the 
State  to  reach  the  mouth  of  the  (Columbia  River,  necessarilv  a  long  haul 
and  H  very  heavy  tax  on  the  j)roducer  or  shipper.  This  fact  alone  shows  that 
the  State  of  Oregon  needs  a  seaport  nearer  to  its  center  tliat  would  afford  an 
easy,  safe,  and  eronoinical  outlet  to  the  best  markets  for  the  sale  of  our  immense 
surplus  prcxlncts,  and  this,  in  my  judgment,  is  ample  reason  why  the  improvements 
at  the  entrance  to  Ya({uina  Bay  Harbor  should  1k»  renewinl  and  continued,  l^et  the 
( i«»\  trinniMit  make  Ya(|uiim  a  Fife  harbor,  easy  of  access  from  the  ocean,  and  sliipping 
will  collie  to  carry  awav  our  immense  surplus  of  (vreals,  hay,  hojis,  potatoes,  dairy 
nnnlucts,  and,  greater  than  all  and  overshadowing  all  our  industri^  our  masniticent 
lumlH'r;  our  horst^s,  our  cattle,  our  dairy  products.  The  natural  resources  of  Oregon 
are  immense;  given  easy  access  to  our  water  transportation,  our  conditicm  would  be 
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ideal;  as  a  lombbr-producing  State,  it  is  attractinf|[  the  attention  of  the  entire  worl<1. 
Near  the  I^ific  coast  the  forests  ox  Oregon  will  yield  50,000  to  100,000  feet  per  vwrv. 
One  acre  of  8U(*h  tinil)er  land  will  yield  more  tonnage  than  one  acre  of  wheat  land  in 
tonnage  for  a  period  of  one  hundred  years.  The  Cascade  and  Coast  mountains  are 
the  chief  hinioer  supply.  A  belt  20  miles  wide  on  the  Cascade  extending  throngli 
the  8tati%  is  densely  timbered.  A  careful  canvass  of  the  timber  resources  of  the  State, 
ac(*onling  to  a  recent  special  report  on  the  timber  industry  of  the  Unitc<i  States, 
shows  a  total  stand  of  about  225,000,000,000  feet — an  amount  so  fpre&t  as  to  be 
incomprehensible  to  the  common  run  of  men.  The  lumber  and  log^ng  businens  in 
the  State  is  moving  with  much  vim.  Large  sums  of  money  are  being  invested  in  tim- 
ber land;  sawmills,  with  capacities  of  50^000  to  250,000  feet  per  day,  are  multiplying 
in  Linn,  I^ne,  and  Marion  counties.  These  counties  are  in  the  center  of  the  great 
timl>er  l)elt  of  the  Cascades,  and  are  within  60  to  80  miles  of  Yaquina  Bay  entrance. 
Lincoln,  I^nton,  Polk,  Yamhill,  and  Tillamook  counties  have  the  magniticent  tinil)er 
belt  of  the  western  slope  of  the  Coast  Ran^  within  their  borders,  every  foot  of  which 
is  easily  aci^essible  to  tne  harbor  of  Yaquina,  10  to  70  miles  distant.  The  immense 
capital  invested  in  timber  lands  and  the  lumber  industry  in  those  counties  adjacent 
to  Ya()uina  Harbor  is  another  good  reason  why  the  improvements  at  the  entrance  to 
Yaquina  I^y  Harbor  should  be  renewed  and  continuea. 

A  close  approximate  estimate  of  the  products  of  the  farm  in  Linn.  Lane,  Benton, 
Polk,  and  Marion  counties,  of  which  Yaquina  Bay  is  the  rational  outlet  to  the  ocean, 
gives  us  for  the  year  1903: 

5,000,000  bushels  of  wheats 

5,000,000  bushels  of  oats.o 

850,000  bushels  of  potatoes. 

1,000,000  i)ounds  o!  butter  and  cheese. 

5,(KN),(KX)  {MMinds  of  hops. 

80,(KX),(KX)  fwt  of  lumber. 

4,(K)0,(KM)  jKHinds  of  dried  fruit. 

While  thesK*  estimates  are  approximate,  yet  there  is  no  donbt  they  will  be  found 
near  enough  comn't  to  liase  a  pretty  accurate  estimate  of  the  amount  of  t4mnage  tliat, 
with  proiH'r  fai*ilities  of  water  transportation  by  the  shortest  route,  would  be  souurht 
by  the  pnxluin^ni  of  the  counties  named  at  the  harbor  of  Yaquina.  While  many  aodi- 
tional  facts  might  he  adde<l  favoring  this  much-needed  improvement,  it  is  siiu^rely 
hofKHl  that  sum<'ient  has  been  cite<rto  show  to  the  Board  of  Engineera  that  there  are 
several  very  good  reasons  why  the  improvements  at  the  entrance  to  Yai]uina  Bay 
harlN>r  should  l>e  rt*newed  and  continued. 

MoHt  rpH]>iH*tfully  submitted, 

C  B.  MojrrAGra. 

Maj.   W.  ('.   LANCtFITT, 

( V/r;Mt  o/  KntjinetTf,  f.  S,  Army, 


Appendix  D. 

STATEMENT  OF  MR.  B.  P.  JOVWB. 

(Polk  County  has  same  amount  as  Lincoln  Connty.) 

Then*  art»  26o,(MN)  ai'res  of  timljer  lands  in  Lincoln  Connty  that  expert  timber 
cnii»H*n<  have  eHtin)at4*<l  will  average  35,000  feet  per  acre,  aggn*gating  the  enonnous 
amount  (»f  7  billion  fet^t  of  merchantable  saw  timber.  Allowing  that  this  timU^r  at 
the  pn>sent  time  is  only  worth  the  sum  of  25  cents  per  thousand  feet  as  it  now  stands 
in  the  triH>,  the  pn^sent  value  of  this  timber  would  oe  $1,750,000. 

Manufacture  it  into  himbc*r,  and  at  the  present  price  of  $15  per  thousand  all  around 
it  \v< »iild  Im>  worth  the  Hum  of  $105,000,000.  To  move  this  timfier  when  manufactured 
into  luinl)er  it  would  take  a  vessel  with  a  carrying  capacity  of  1  million  feet,  if  nhe 
madtMine  trip  out  of  thin  harlK>r  every  day,  nineteen  years  to  move  this  lumlxT;  and 
it  would  n><]uin«  10  sawmills  of  a  daily  capacity  of'  100,000  feet  nineteen  vean*  to 
mannfactun*  this  timU'r  into  lumlier;  and  it  w^ould  require  the  labor  of  1,0(X)  in<>n 
ev<*ry  day  in  the  year  for  nineteen  years  to  operate  the  mills  while  they  were  manu- 
facturing this  luml)er. 

At  tlie  presi^nt  prices  paid  for  labor,  the  pay  roll  of  these  men  would  amount  to 
$75,000  jMT  month. 


«M>ne-fourth  of  this  estimate  rpquire<i  for  home  consumpticm. 
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•  # 

•  • 

It  ifl  less  than  twenty  years  since,  in  the  States  of  Michigan,  Wisconsin,  and  l^fin- 
nesota,  that  tinil)er  standing  in  the  tree  was  worth  only  25  cents  per  thousand.  The 
prasont  value  of  timber  in  these  States  is  from  $10  to  $15  per  thousand  standinj;  in 
the  tree,  or,  as  commonly  termed,  stumpage. 

Tini])er  exi)erts  estimate  that,  at  the  present  rate  of  consumption  for  lumber,  all 
the  timber  in  the  United  States  will  l)o  practically  exhausted  in  twenty-five  years. 
Therefore,  judging  the  future  by  the  past,  it  will  scarcely  be  a  dozen  years  before 
timber  in  Oregon  will  l)e  worth  $10  and  $15  per  thousand  as  it  stands  waving  and 
green  as  nature  has  left  it. 

B.  F.  JoNESy  TbledOf  Oreg. 

Appendix  E. 

STATEMEXT  OF  THE  MAYOR  OF  CORVALLI8,  ORBO. 

Gentlemen:  Because  it  is  the  usual  rule  for  the  Government  to  take  into  consider- 
ation present  commerce,  claims  we  make  for  further  appropriations  for  improvement 
of  Ya(iiiina  Harbor  are  placed  at  an  undue  disadvantage.  The  harbor,  its  importance, 
its  pre^sent  influence  on  traflSc  rates,  and  its  real  function  as  a  harborj  if  weigheri  by 
the  fact  of  what  commerce  it  now  has,  is  wholly  misunderstood  and  in  so  much  pre- 
vented from  receiving  what  is  its  just  consideration.  It  is  a  fact  that  the  very  prei*- 
ence  of  the  harbor  as  it  now  stands,  an  incompleted  work,  a  harbor  with  but  part  of 
the  depth  of  water  that  is  l)elieved  to  be  possible  to  its  entrance,  is  a  restraining 
influence  for  preventing  a  system  of  freight  rates  that  would  be  far  above  what  they 
now  are. 

Before  the  entrance  to  Yaquina  Harbor  was  improved  the  freight  rate  on  wheat  by 
Willamette  River  and  ocean  to  San  P'rancisco  was  $7  and  $8  per  ton.  The  fibres  are 
capable  of  confirmation  from  records  of  the  steamboat  company  at  Corvallis.  The 
very  day  that  the  line  via  Yacjuina  Bay  to  San  Francisco  was  opened  the  rate  dropped 
to  $3.50  per  ton.  The  rate,  either  by  rail  or  by  Willamette  River  and  the  Pacific 
Ocean  to  San  Francinco  from  Corvallis,  is  now  $4.50  per  ton.  What  made  this  reduc- 
tion from  the  old  figures  of  $7  and  $8  to  $4.50  per  ton?  There  were  more  steamer 
linen  on  the  Pacifitr  I)etween  Portland  and  San  Francisco  and  more  steamboats  on  the 
Willamette  than  now,  and  there  were  then  as  many  railroad  lines  overland  to  San 
Francisco  as  now;  there  was  as  much  wheat  produced  in  the  Willamette  Valley  then 
as  now;  there  was  not  even  then  the  organization  amone  transportation  lines  to  keep 
up  freight  rates  that  there  is  now,  yet  our  farmers  pay  out  $4.50  per  ton  when  they 
formerly  paid  i?7  and  $8  j)er  ton. 

The  question  then  l)ecomey,  Is  it  not  the  Yaquina  Harbor  that  compels  t\ies»Q  lower 
rates?  That  harbor,  even  in  its  present  form,  presents  to  the  transportation  lines  a 
certainty  that  if  freij^ht  rates  are  matle  exorbitant,  steamers  will  he  put  in  connec- 
tion with  the  niilroad  at  Yaquina,  and  a  competing  line  at  once  go  into  operation, 
forcing  even  a  lower  freight  rate  on  wheat,  flour,  and  other  products  than  those  now 
existing.  Thus  mea.sunKl,  while  incompleted,  Yaquina  Bay  does  not  present  a 
formidable  array  of  shipping  and  a  vast  ebb  and  flowof  commerce;  itsreadine»«atall 
times  to  Iwcome  the  route  an<l  means  for  a  competitive  ser\'ice  is  an  influence,  and  the 
onlv  influence,  that  deters  transportation  companies  from  exacting  rates  much 
higher  than  thr)se  now  in  vogue.  On  account  of  this  peculiar  condition,  a  condition 
that  arises  out  of  the  geographical  location  of  the  harbor,  of  the  fact  that  a  railroad 
a>nne('ts  it  with  the  very  center  of  the  State,  the  only  railroad  of  the  kind  in  all  Oregon 
south  of  the  State's  no'rthernnK>st  line — ^all  this  places  Yacjuina  Bay  in  a  category 
of  its  own,  wherein  the  present  commerce  of  the  harbor  in  no  sense  measares  or 
determines  the  harbor's  usefulness  or  importance. 

The  truth  is  that  if  the  railroad  to  Ya<iuina  Bay  should  be  destroyed,  and  the  Gov- 
ernment works  at  the  entrance  of  the  harbor  be  removed,  reducing  the  entrance  to  its 
original  condition,  thereis  not  adoubt  that  frtMght  rates  on  all  products  would  return  to 
the  former  an<l  higher  level,  or  at  least  to  figures  much  al)ove  the  present  tari^  In 
western  Oregon  alone,  all  of  which  the  Y'aquina  route  is  bv  reason  of  river  and  rail 
connections  with  the  Yaquina  railroad  able  to  serve  completely,  the  annual  exiM»rt 
of  products  is  about  $80,000,000.  Taking  wheat  as  a  basis,  because  in  the  casi* 
of  wheat  the  freisrht  advance  would  probably  l)e  the  least,  an  aflvanoe  of  $1  a  ton 
wouM  maki'  a  difference  to  the  grower  of  3  cents  per  bushel,  which  at  present  prices 
woultl  b>e  4  per  tent.  The  increase  would  coat  the  people  of  the  13  counties  on  their 
exports  ^1,2U),000  jH-r  year,  and  on  their  $18,000,000  of  imports  $720,000  per  year, 
making  a  difference  of  nearly  two  millions  in  round  numbi^rs.  Thus,  without  a' ship 
to  sail  in  over  its  entrance,  the  very  existence  of  the  railroad  link  that  connects 
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Yaquina  with  the  heart  of  western  Oregon,  wherein  reside  two-thirds  of  the  wholo 
population  of  the  State,  saves  millions  to  the  people  annually  an<l  places  Ya<iuina  in 
a  situation  not  to  be  measured  in  importance  by  the  extent  of  its  commerce.  The 
amountH  that  the  (Tovemment  has  at  various  times  ai>i)n)priatc<l  have  l)ecn  n»tnrnc<l 
to  the  i>eoi>le  in  reduce<i  freight  rates  an  hundre<lfol<i  since  the  work  lx»pin.  If  an 
in(*omj)letcd  harl)or  presents  these  considerations,  of  what  inestimable  value  would 
Ih»  the  effcvt  of  3^  4,  or  6  feet  more  of  water  on  the  entrance,  admitting  shii>H  of 
h«»avier  bunion  sailing  to  foreign  ports. 

HidH  for  the  complettnl  project  at  Yaouina  were  once  submitte<l  in  resi>onse  to  the 
rc<iuest  of  (iovernment  enginc^ers,  and  tne  total  pro|X)6ed  n)st  is  understood  to  have 
l)een  but  alx)ut  25  per  cent  of  the  annual  estimated  saving  the  harlx^r  makes  for  the 
people  of  w(^tem  Oregon  in  a  single  year.  Accordingly,  in  all  good  faith  it  would 
seem  that  it  might  b(»  claim^  for  Yaquina  that  whether  or  not  the  projt^ct  shouM  1h» 
complete<l  resolves  itself  into  the  technical  questitm  of  whether  or  notajjreaterdepth 
of  water  in  possible,  a  matter  to  be  determined  solely  by  engineering  skill. 

B.  F.  Irvine, 
Mayor  of  C</rrYi//i>. 


Appendix  F. 

ijnTEK  OF  MR.  J.  J.  wnrrxEY. 

Albany  f  Oreg.,  Sepirmftrr  /.T,  J  90S. 

(iEXTLEMKN:  The  question  of  the  a*lvisability  of  an  appropriation  for  the  iniprovt^ 
ment  of  theentnunv  to  Ymiuina  llay  rests,  to  my  mind,  upon  the  (juestion  of  whether 
or  not  the  entnin<v  to  said  i>ay  can  1>e  so  improveil  as  to  make  it  safe  for  seagoing 
v(*sHels  of  onlinury  tonnage  to  i)ass  in  and  out  of  said  harlN)r.  Ijcx>king  back  to  the 
time  when  a  line  of  steamers  fnmi  this  j>ort  assisted  in  carrying  the  various  pnxluets 
of  the  Willamette  Valley  and  the  territory  adja^Hi^nt  thereto  to  San  Francisco  an<l  to 
the  other  markets  of  the  world,  it  will  clearly  appear  that  the  matter  of  so  improv- 
ing s;iid  harlmr  as  to  ac<*onunodate  M'lagoing  cnuts  of  ordinary  tonnage  l)ei*oines  a 
matt4'r  of  vital  imiH>rtan<v  to  the  ptH>j)le  of  western  Oregon,  in  view  of  the  fact  that 
at  the  time  when  said  vt^wels  were  engage<l  in  said  carr}'ing  trade  the  farmers  of  the 
Willamette  Valley  n^aliztnl  fnmi  5  to  7  cents  more  per  bushel  for  wheat  than 
they  couhl  have  n^alizinl  by  shipping  on  any  other  line  or  way  of  tranH()ortation. 
Talte  the  wheat  pnxluct  alom*  of  that  p<»rtion  of  western  Oregon  that  lies  atijatvnt 
to  this  |M)rt,  to  wit,  IVnton,  Linn,  I.Ane,  Marion,  Polk,  Yamhill,  and  Washington 
c<»unties,  and  it  will  Ih»  foun<i  to  l)t>  an  annual  yield  of  about  3  ndllions  of  bushels. 
Not  K*ss  than  2  millions  of  bushels  of  this  anniial  crop  is  exporte<i  to  Liverpool.  The 
saving  to  the  farmers  who  live  in  the  counties  al)Ove  named  on  wheat  alone  will 
amount  to  $IOO,(NK)  annually  if  they  an>  enabled  to  ship  their  wheat  through  this 
|M)rt.  Similar  savings  would  l)e  n*aliz<Hl  on  all  other  products.  From  this  it  will  lie 
siH'ii  that  the  impnivement  of  this  harU^r  is  a  matter  of  vital  importance  to  the  j>eople 
of  western  ( )n'g<»n.  It  is  easy  to  bih»  that  in  a  few  years  the  products  of  western  On^gon 
will  )h'  quaiiniphNl  by  force  of  its  increasing  popuUition,  if  this  port  should  Xm  opene<l 
to  the  comment  of  the  world,  by  reascm  of  tne  stimulus  thus  given  to  all  kinds  of 
agrii'ultural  an<l  manufacturing  industries.  The  |)eople  of  western  Oregon  stand 
very  nnich  in  ikmhI  of  this  shorter  and  less  expi*nsive  outlet  to  the  markets  of  the 
world,  and  tlie  o|>eningof  this  port  would  secure  to  them  a  competing  railroad  ami 
waterway  to  the  commerce  of  tne  world. 

I  know  of  no  new  or  undevelo()ed  harlwrs  anywhere  in  our  young  and  growing 
Commonwtuilth  where  an  appropriation  by  the  Government  would  benefit  so  many 
jHMipIo  i\!*  an  aitpropriation  sutHcient  to  open  this  harlior  to  the  commence  of  the  out- 
side World .  This  improvement  would  acid  untold  millions  of  wiialth  to  the  industrial 
ami  bn.xinesH  classes  of  this  State  consequent  upon  the  gn^at  increase  of  population 
\\hieh  would,  without  qui>«tion,  follow  the  opening  of  this  port.  It  would  also 
stimulate  a  large  tnwle  nt)w  slet^pine  in  the  undevelope<l  resources  of  this  State,  and 
pMtitable  industries  now  unthougiit  of  would  spring  up  throughout  the  territory 
lientofon'  mentione<l.  I  am  imprcAwd  with  the  fact  that  the  decision  of  the  ques- 
tion wh<'th<*r  the  pn>posetl  appropriation  shall  be  made  rests  largt*ly  with  ^'ou,  gen- 
tlemen. 1  have  not  forgotten  the  past,  when  this  State  was  representee!  in  part  in 
the  halls  of  Congn^ss  by  the  Hon.  John  H.  Mitchell  in  the  Senate  and  the  lion. 
Binger  Hermann  in  the  lower  H(»usis  that  appropriations  were  cheerfully  made  to 
impn>ve  this  harlxtr,  whirh  remilte<l  in  placing  a  line  of  small  steamers  on  the  route 
from  NewjMirt  to  San  Fnuicisco,  bringing  prosperity  at  once  to  the  people  of  western 
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Oregon,  an  uplift  to  all  branches  of  indostrv  and  business.  The  people  of  Oregon  have 
conhdence  in  the  integrity  and  ability  of  the  honorable  gentlemen  whom  I  have  here- 
tofore named  and  who  have  so  ably  represented  them  in  Uie  past  in  secaiin^  the  much- 
desired  appropriation  to  improve  this  harbor.  Gentlemen,  this  matter  is  now  left 
with  you,  ana  we  confidently  trust  that  your  findings  may  be  such  as  to  cadi  for  the 
improvement  herein  prayed  for. 

All  of  which  is  most  respectfully  submitted.  ' 

J.  J.  Whitnbt. 

Lieut.  Col.  Heuer, 

Maj.  John  Millis, 

Maj.  W.  C.  Langfitt, 

Board  of  Engineers, 


Appendix  G. 


STATEMENT  OF  JUDGE   n.  M.  PALMER. 


Office  of  H.  M.  Palmer, 
County  Judge  of  Linn  CJounty,  Orbg., 

Albany y  Oreg,,  Sqpiemher^  1903, 

In  the  matter  of  Yaquina  Bay  improvement. 

In  the  creation  of  this  world  every  feature  of  it  was  created  for  a  good  pnrpofie, 
and  the  Creator  thereof  pronounced  it  good,  and  the  water  was  separated  nova  the 
land,  and  the  land  was  aesigned  for  the  support  of  mankind  and  the  beasts  of  the 
field  and  wild  wood,  and  the  sea  is  the  great  highway  of  all  nations  where  the  ships 
may  ride  free  to  every  land.  And  it  is  so  in  the  creation  of  these  things  that  there  are 
also  many  inlets,  bays,  or  natural  harbors  all  along  the  coast  of  this  great  commer- 
cial highway.  These  are  also  designed  for  use  and  to  bring  good  and  serve  the 
children  of  men,  and  all  we  are  required  to  do  to  reap  the  Mnefits  of  those  God- 
given  rights  is  to  do  the  small  part  of  adding  a  few  needed  improvementB  and 
develop  what  is  designed  to  be  for  our  good.  Without  these  needed  improvements 
as  the^  have  been  made  in  the  past  our  country  would  still  be  a  wilderness  instead  of 
what  IS  now  the  most  prosperous  and  progressive  nation  of  the  earth.  And  to-day, 
gentlemen,  we  are  gathered  here  at  Yaquina  Bav,  on  the  shores  of  the  Pacific  Ocean, 
to  consider  this  matter  of  improvement  by  the  General  Government,  of  which 
you  are  its  representatives.  And  we  see  here  the  ruins  of  what  was  once  a  pretty 
good  harbor,  now  gone  down  in  rot  and  decay— a  Government  work  let  loose  to  go 
back  to  the  old  sand  bar  and  blight  the  hopes  of  its  neople.  Why  is  this?  If  I  were 
asked  the  Question  I  would  simply  answer,  I  don't  Know.  It  ain't  like  Uncle  Sam. 
And  there  lies  adjacent  to  this  bay  a  country  of  grand  possibilities  and  unsarpasBed 
in  natural  resources — an  area  of  country  in  the  State  of  Oregon  equal  to  the  area  of 
five  of  our  eastern  States — that  is  particularly  interested  in  the  improvement  of  this 
bay,  with  forests  of  timber  sufficient  to  run  the  sawmills  for  a  century,  and  a  farm- 
ing country,  if  properly  developed,  great  enough  to  feed  a  nation  with  its  surplus 
products. 

So  we  think  it  necessary  that  Yaquina  Bay  should  be  improved  toencoonige  devel- 
opment of  our  farm  lands,  and  the  building  of  mills  and  factories  aJl  over  this  vast 
area  of  country.  The  United  States  is  covered  over  with  a  network  of  railroads,  and 
the  stations  are  built  on  an  average  of  6  miles  apart.  The  railroad  company  under- 
stands it  to  be  money  in  their  pocket  to  have  stopping  places  close  together;  it 
increases  the  products  of  the  country  and  makes  business  for  them,  while  it  aliio 
serves  as  a  convenience  and  is  profitable  to  the  people,  and  enhimces  the  value  of 
all  property  very  materially  on  account  of  near-by  city  markets.  It  also  applies  in 
the  matter  of  thow;  little  stopping  places  along  our  shores,  and  Yaquina  Bay  is  one 
of  them.  Gentlemen,  improve  Yaquina  Bay.  We  have  now  one  railroad  nmning 
here,  and  we  are  safe  in  predicting  that  there  would  be  others  very  soon  leading 
into  every  isolated  place  in  this  vast  area  of  country  contiguous  to  this  place,  now  so 
sparsely  settleil,  and  be  the  means  of  converting  the  wilds  of  the  forest  mto  a  garden 
spot,  built  up  with  liai)py  homes,  and  the  roaring  streams  into  the  mill  whed. 
Transportation  must  be  cheaper  than  it  now  is,  and  this  is  the  way  to  cheapen  it. 

The  fanner  should  prosper  Ixjtter  than  he  is  now  doing  in  western  Orepon.  Give 
him  a  way  to  the  sea  and  the  great  market  centers,  with  the  lowest  possible  freight 
rate,  and  he  will  do  the  rest.    The  United  States  Government  does  not  build  these 
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improvementB  altogether  for  the  money  there  may  be  in  it  for  the  Government  but 
for  the  upbuilding  of  a  grand  country  and  people,  that  every  community  may  have 
all  tlio  bfe(i8ing8  pocisible  that  can  be  accorded  to  them.  I  chance  to  be  a  county  judge 
in  the  State  of  Oregon  for  Linn  County,  located  in  the  Willamette  Valley.  That 
county  ifl  as  large  as  Delaware,  laiiger  than  Rhode  Island,  and  half  as  large  as  New 
Jersey.  We  have  20,000  inhabitants  only;  thev  have  been  coming  for  fifty  years.  We 
have  room  for  80,000  people,  and  all  do  equally  well  as  those  already  here,  with  mioh 
additional  advantages  as  a  thickly  settled  community  brings  to  a  country  of  unlimite<l 
natural  rosourt^es;  so  let  us  with  one  accord  say  to-day,  improve  Yaquina  Bay.  Let 
the  (lovornment  say,  improve  Yaquina  Bay,  and  she  will  be  improved  so  the  ships 
of  the  M>a  can  ride  in  ana  out  with  safety.  The  people  of  central  and  southern  Ore- 
gon with  one  voice  say,  improve  Yaquina  Bav;  and  the  people  are  not  unreasonable. 

And  in  iuntice  to  the  old  pioneers  who  buueed  the  way  across  the  continent  and 
unlo<!ke<l  the  gate  to  this  glonous  country  and  withstood  the  hardships  of  a  frontier 
life,  let  UH  prt>s8  on  with  the  race  that  is  placed  before  us,  and  let  no  part  of  the  work 
belonging  to  this  veneration  go  by  default 

Rwj>ectfully  pubniitted. 

H.  M.  Palmrk. 

The  honorable  gentlemen  the  Govkrnmbnt  Engikkibs. 


Appendix  H. 

LRTKH  OF  MR.  (i.  A.  WnrTQATR. 

Albany,  Orbg.,  September  It,  190S. 

Drar  Sir:  Following  your  invitation  to  be  at  Newport  on  the  16th,  anent  discusHion 
of  the  U'ttonnent  of  the  entrance  to  Yaquina  Harbor,  etc.,  I  re^t  that  I  can  not  Ix! 
a  {>art  of  the  delegation  to  meet  with  Captain  Langfltt  and  his  associates  on  tliat 
Of^traHion. 

But  it  HiH;mH  to  me  that  this  is  a  most  appropriate  time  to  plan  for  the  resumption 
of  tratflo  via  Yaquina.  At  present  the  crops  of  the  Willamette  Valley  are  selling 
freely,  and  it  is  almost  impossible  to  secure  cars  to  move  anything  in  anv  dire<*tion. 
The  oi>eratiiig  department  of  the  Southern  Pacific  Company  refuses  to  nimish  (rare 
for  California  pointi*.  1  am  already  weeks  behind  on  car  oraere  for  Portland.  The 
^rain  trade  '\»  suffering  for  this  cause.  It  is  impossible  to  fill  orders,  and  what  prom- 
ise<l  to  l>e  a  gotxl  season  has  ^ne  into  the  doubtful  claas.  simply  by  reason  of  the 
inabilit  v  of  the  tranH|M)rtation  hues  to  move  the  products  of  the  country.  We  ought 
not  to  K«  phut  out  from  any  market  that  cmlls  for  our  stuff.  The  present  condition 
is  not  new.  For  five  yeare'the  shippere  of  the  Willamette  Valley  nave  suffered  for 
lack  of  (*ar>«.  The  Harriman  people  appear  to  be  taking  no  steps  to  cope  wiUi  the 
situation.  ()ne*s  thought  turns  to  the  time  when  most  oi  the  heavy  soutnwani  (*om- 
UK^ret*  of  the  valley  was  care<i  for  by  steamers  sailing  from  Yaquina  and  connecting 
with  your  mil  lint's.  Much  of  our  products— flour,  feed,  grain,  and  often  wheat — 
have  their  lM*st  markets  in  California.  You  will  remember  that  for  a  long  time 
steainen4  fn>in  Yatpiina  carrieii  a  commerce  of  100.000  tons  and  upward  per  annum. 
Owing  to  the  (*on<lition  of  the  Yaauina  bar,  etc,  aisaster  after  dbaster  followed  the 
old  Oregon  l^*itir  Comtiany  until  the  WtUameUe  ValUy  was  the  only  steamer  left 
on  the  n>ute.  Had  the  iiarbor  and  its  entrance  received  as  much  Federal  attention 
as  lew  worthv  liarlK)ra  these  lost  vessels  might  still  be  in  the  ai^tive  list 

Sinei*  the  elosing  of  the  Yaijuina  route  freight  rates  south  have  advanced  from  30 
to  50  |M>r  (vnt.  The  point  is  this:  a  few  feet  more  of  water  on  Yaquina  bar  would 
save  th(*Hi*  n^ionn  $250,000  to  $500,000  per  vear.  Our  oountrv  is  developing  nipi<lly. 
LundM>r  without  count  au\  not  be  moved  for  lack  of  cars.  Urain,  flour,  feed,  pota- 
t<x»H,  apples,  antl  many  other  things  are  kept  out  of  their  natural  markets  for  lack  of 
tranii|M)rtation.  The  world  just  now  is  crying  for  cascara,  and  victims  are  plunging 
into  awful  denolation  for  lack  of  the  chittum  bark  that  grows  along  theCorvallis 
and  K.ai-tern,  and  which  might  be  forwarded  if  our  harbor  were  not  neglet*ted. 

1  winh  the  gentlemen  of  the  Board  of  Engineers  may  see  the  importance  in  ix)n- 
venit>iuv,  in  prcsi^nt  dollare  and  cents,  and  in  future  possibilities  of  following  up  these 
liarlxtr  improvements. 
Tnilv,  vourn, 

(».  A.  Wrktciatk. 

Mr.  KnwiN  Stone, 

Mitmujtr  i \}rrallut  and  KntUrti  Railroad  Company,  Atbafiy, 
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U  U  7. 

IMPROVEMENT  OF  TILLAMOOK  BAY  AND  BAR,  OREGON. 

Information  concerning  the  project  (now  completed)  for  obtaining  a 
least  depth  at  mean  high  tide  in  the  channel  between  Hobsonville,  on 
Tillamook  Bay,  and  Tillamook  City,  on  Hoquarten  Slough,  rs  well  as 
the  results  of  operations  in  former  years,  is  given  in  the  summary  of 
this  report. 

At  the  close  of  the  last  fiscal  year  the  Government  plant  was  being 
operated  by  hired  labor,  dredging  the  shoals  in  Hoquarten  Slough, 
from  which  about  10,000  cubic  yards  had  been  removed  by  July  1, 1903. 

OPERATIONS   DURING   THE   FESCAL  YEAR   1904. 

During  the  fiscal  year  operations  were  continued  by  hired  labor 
and  use  of  the  Government  plant  on  the  work  of  maintaining  the 

{►rejected  depth  in  the  channel  between  Hobsonville  and  Tillamook 
Jity  by  the  removal  of  sand,  gravel,  and  snags  from  the  channel  and 
by  strengthening  the  existing  dikes  by  the  addition  of  rock. 

In  order  to  divert  more  of  the  flow  of  Trask  River  away  from  Still- 
well  ditch,  and  thus  lessen  the  deposit  of  gravel  in  Hoquarten  Slough, 
the  South  Fork  of  the  Trask  River  was  partially  cleared  of  snags  and 
drift,  and  7  piles  driven  across  the  North  Fork  just  below  its  junction 
with  the  South  Fork. 

Dredging  and  snagging  operations  were  carried  on  until  December 
23,  1903,  when  work  was  suspended. 

The  dredge  used  is  a  Hayward  bucket  of  1  cubic  yard  capacity. 
The  material  removed  from  the  shoals  consisted  of  gravel  and  sand 
mixed  with  small  snags  and  spruce  limbs.  In  Hoquarten  Slough  it 
was  deposited  directly  on  the  Imnk,  and  in  the  bay  was  sluiced  benind 
the  dikes  or  to  a  distance  of  150  feet  on  either  side  of  the  cuts  by  dump- 
ing into  a  trough  supported  on  a  scow,  into  which  a  stream  of  water  was 
pumped.  In  the  slough  the  channel  was  made  nearly  the  full  width 
between  banks,  60  or  70  feet,  and  across  the  shoals  in  the  bay  150  feet 
wide.  During  the  fiscal  year,  approximately  40,000  cubic  yards  of 
gravel,  sand,  and  mud  were  dredged,  and  by  last  December  the  least 
depth  in  the  channel  between  Tillamook  and  the  lower  Imy  was  no- 
where less  than  4  feet  at  mean  low  tide.  In  addition  to  the  dredgintr, 
376  large  and  770  small  snags  were  removed  from  Hoquarten  Slough, 
and  placed  on  the  l>ank  and  cut  up. 

Dicks  Point,  Wilson  River,  and  Long  jetties  were  repaired  by 
depositing  on  them  at  weak  places  745  tons  of  rock  in  the  shape  of 
small  bowlders,  which  were  picked  up  along  the  south  shore  of  the  bay 
by  hired  labor,  at  a  cost  of  about  GO  cents  per  ton. 

Much  rain  fell  in  the  months  of  Februar\^  and  March,  1904,  and  the 
swollen  rivers  tril)utarv  to  the  bay  brought  down  an  unusual  amount 
of  sand  ami  irnivel,  which  has  decreased  the  depth  in  the  channel  near 
Junction  Island  and  Long  jetty  and  formed  a  new  shoal  in  Hoquarten 
Slough  just  l)oiow  the  mouth  of  Stillwell  ditch.  It  is  proposed  to 
exi)end  the  balance  of  the  available  funds  in  redredging  these  shoals 
by  hired  labor,  and  also  in  the  further  removal  of  obstructions  from 
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the  South  Fork  of  the  Trask  River,  and  the  partial  closing  of  Still  well 
ditch  to  chock  the  deposit  of  gravel  carried  through  it  into  Hoauart<^ii 
Slough.  It  is  thought  that  sufHcient  funds  are  on  hand  to  dreage  the 
channel  to  the  projected  depth  of  9  feet  at  ordinary  high  tide. 

It  is  estimated  that  $10,000  will  be  needed  every  two  3'ears  to  main- 
tain the  project,  and  in  addition  the  sum  of  $6,000  for  changes  and 
additions  to  the  plant  to  render  it  more  efficient. 

The  sum  of  $1(),(MH)  is  therefore  the  amount  named  in  the  money 
statement  for  profitable  expenditure  for  maintenance  of  the  work  to 
June  30,  1900. 

Money  atatement, 

July  1,  1903,  lialanco  unexpended $18,463.15 

June  .'^),  IlKM,  amount  ex pen(le<l  during  &«cal  year,  for  maintenance  of 

improveiiKMit S,  IHo.  (H 

July  1,  1JK)4,  halan(ti  unexpended 9, 518. 1 1 

July  1,  imM.  outi^tandinK  liabilities 940.  l)() 

July  1,  W)^,  balanw  available 8,57S.  11 


July  1.  HKM,  amount  i*oven»<i  by  uncomplete<l  contrw^ts 2, 800.  00 

Amount  tbat  <^n  Ik*  [jrofitably  expende<l  in  lintel  vear  ending  June  30, 
liHXJ,  for  maintenancv  of  improvement,  in  addition  to  the  Iwlanee 
mi»x|H'ndiMl  July  1,  IIKM lrt,0()0.00 

Subiiiitt«Nl  in  eompliamv  with  requirenientu  of  sundry  eivil  aet  of  June 
4,  1S97,  and  of  wction  7  of  the  river  and  harbor  act  of  1899. 


.\PPHOl»KIATlONR. 


Art  of— 

AngUHt  11,1888 $5,200.00 

St»pt«'m»H*r  \\\  1S5K) 500.  00 

July  13,  ISO-J 15,000.00 

AuiiuHt  18.  I8JM Itt.OOO.OO 

June  3,  ISJHI 17, 000. 00 

Manh3,  18W» 25,000.00 


Kefundment   of    overpav- 

mentu,  Novemlier  10,  1900.  $4. 68 

Art  of  June  13,  1902 27, 000.  (K) 

Total 105,704.68 


COMMKKCIAL  KrATIMTICB. 

The  following  HtatiHticR  an*  for  the  calendar  year  190:i: 


Aro«  Ii"^. 

IiilMiittxi. 
10 

( >Utt)OUII(l. 

Titnt, 

h" 

\.h  , 
1       1 

ArthUf. 
LAtll«< 

Inlxmnd. 

OiittMHind. 

('oal 

Tdn». 

102 

rliittiiii  lutrk 

Dairv  iinMtii<'«> 

Lumber 

Machinen* 

W.V.W. ao 

11.21.Vr> 

Kkk^' 

Kt«h 

Kniil 

Grain,  fc<<l  a  lit!  (!• 

lur 

17» 

MinrellaiiwMiii 

ToUl 

8,W0 

4,141 

H65..S 

12, 7J0.  %» 

Number  of  p«M«>nKeni  arrivliiir  and  departinir  by  Mii  durinir  tl)<^  year,  1,440. 
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LiM  of  vessels  crossing  tlie  bar  (U  entrance  to  Tillamook  Bay,  Oregon,  during  year  ending 
December  31,  1903,  which  proceeded  as  far  as  or  departed  from  Tillamook  (My,  Oreg. 


Name. 


Chanuitor. 


Jx>ngth. 


Antelope Sail 

Gem : do 

Geo.  R.  Vosburg I  Steam 

Jennie  Thelin !  Sail 

Sue.  H.  Elmore !  Steam 

Volant I  Sail 

W.  H.  HarriiHin Steam 


Total 


Feet. 
89.5 

106.9 
75.5 
91.0 
90.7 

122.8 
92.0 


Breadth. 


Depth 

of 
hold. 


Feel. 
28.5 
30.0 
20.0 
29.5 
23.8 
29.0 
20.1 


Feet. 
7.0 
7.0 

8.7 
8.2 
8.0 
8.9 
6.8 


Draft 

when 

fully 

laden. 


Feet. 
10.0 
10.6 
10.0 
10.0 
10.0 
12.0 
8.5 


Net 
ton- 
nage. 


117 
114 

66 
138 
131 
161 

52 


Num- 
ber of 
times 

ar- 
rived. 


1 
16 

1 
39 

1 

8 


Num- 
ber of 
times 

de- 
parted. 


1 
1 

17 
1 

40 
1 
3 


Total 
num- 
ber of 
time* 
arriTrd 
and  de- 
parted. 


1 
2 

n 

2 

7» 

2 

6 


61 


61 


1» 


List  of  vessels  crossing  the  bar  at  entrance  to  Tillamook  Bay,  Oregon,  during  year  ending 
December  31,  1903,  which  did  not  go  above  nor  depart  from  above  Hof/sonviUe,  Oreg. 


i  Total 

Draft 

when 

fully 

laden. 

Num- 

Num- .  num- 

Depth 

Net 

ber  of 

ber  of 

berof 

Name. 

('haracter. 

Length. 

Breadth. 

of 
hold. 

ton- 
nage. 

times 
ar- 

times 
de- 

tiine» 
arrived 

rived. 

parted,  and  de- 

parted. 

FerL 

Feet. 

Feet. 

FM. 

i 

Acme 

Steam  .... 

177.5 
145.0 

37.0 
36.5 

5.2 
9.0 

14 
11 

227 
870 

2 

1 

2  '             4 

C.  A.  Klose 

Sail 

{ 

Chico 

Steam 

Sail 

Steam 

146.6 

93.0 

146.2 

28.8 
30.0 
34.2 

18.0 

7.5 

12.4 

15 

9 

10 

396 
183 
265 

1 
3 
3 

1                 - 

C.  T.  Hill 

3               6 

Coquille  River 

Guide 

3  !            « 

Sail 

126.0 

26.7 

7.4 

10 

137 

1 

1               2 

(Jeo.  R.  Vosburg 

Steam 

75.5 

20.0 

8.7 

10 

66 

3 

3  1            6 

Jennie  Thelin 

Sail 

91.0 

29.5 

8.2 

10 

138 

1 

1 

* 

Oakland 

do.... 

148.0 

d!).0 

9.6 

14 

383 

4 

4 

8 

Red(mdo 

Steiim 

188.0 

38.0 

11.5 

15 

462 

3 

3 

6 

Sequoia 

do.... 

151.0 

33.7 

12.0 

16 

258 

3 

1 

4 

Total 

25 

22 

47 

U  U  8. 


IMPROVING  THE  VARIOUS  HARBORS  ON  THE  COAST  OF  OREGON  SOUTH 
OF  THE  COLUMBIA  RIVER  BY  THE  CONSTRUCTION  AND  EQUIPMENT 
OF  A  DREDGING  PLANT  FOR  USE  THEREON. 

The  existing  projects  providing  for  the  improvement  of  the  various 
harbors,  with  status  of  improvement,  will  be  found  in  the  suinmary  of 
the  annual  report  pertaining  to  each  work. 

This  now  project  for  the  construction  of  a  dredging  plant  for  use  on 
thes(»  harl)ors  is  l)a.sed  on  a  letter  submitted  by  the  district  officer 
un(l(M-  date  of  June  7,  1904.  The  recommendation  is  concurred  in  by 
the  division  engineer  and  approved  hy  the  Chief  of  Engineers. 

The  har])ors  now  under  improvement  by  the  General  Government 
are  Tillamook  Bay  and  bar,  Yacjuina  Bay,  Siuslaw  River,  Coos  Bay 
and  harbor  (including  Coos  River),  and  the  Coquille  River,  Oregon. 

It  fre<iuently  happens  that  shoals  are  formed  in  the  navigable  chan- 
nels, th(»rebv  greatly  delaying  the  shipping  and  requiring  immediate 
removal,  'f  hrre  are  no  suit'ible  dredging  plants  owned  by  contractors 
at  these  harbors  and  heretofore,  owing  to  the  inadequacy  of  funds  for 
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the  purchane  of  suitable  appliancies,  such  work  has  been  done  by  small 
bucket  dredges  operated  by  hired  labor  and  ill  adapted  in  many  cases 
to  the  character  of  the  work.  It  is  therefore  thought  that  it  would 
be  advantageous  to  have  a  small  combined  dipper  and  suction  dredge 
which  could  l>e  taken  from  harbor  to  harbor  as  the  necessity  for  its 
use  ini^ht  arise  and  funds  be  available. 

It  is  estimated  that  a  suitable  combination  dredge,  together  with  two 
dump  scows  for  use  at  the  Oregon  coast  harlwrs,  can  be  built  for  about 
$5(),(HH>.  The  funds  for  operating  this  plant  would  be  taken  eac^h  year 
from  those  available  for  improvement  or  maintenance  of  the  particu- 
lar stream  upon  which  used.  For  the  construction  of  the  dredge  and 
scows,  however,  a  special  appropriation  should  1x5  made. 

Should  funds  l)e  made  availaule,  it  is  proposed  to  construct  the 
dredge  under  contract. 


U  Ug. 


IMPROVKMKNT  OF  UPPER  CX)LITMHIA  AND  SNAKE  RIVERS,  ORE(J()N 

AND  WASHINGTON. 

Th(^  project  for  the  improvement  of  the  upper  Columbia  and  Snake 
rivers,  and  the  results  ox  oi)erations  in  fonner  years,  are  mentioned 
in  the  summary  of  this  report. 

OPERATIONS   DURING  THE   FISCAL  YEAR   1904. 

Ik^tween  Ui{)aria  and  I^ewiston,  a  streU'h  of  72  miles  in  length,  the 
obstructions  consist  mainly  of  gravel  shoals. 

In  August,  (hiring  extreme  Tow  water,  much  difficulty  was  expc^ri- 
enced  hy  th(»  boats  m  navigating  over  these  shoals.  The  (iovernment 
having  no  suitable  plant  for  work  on  these  shoals  and  relief  being 
urgent  in  the  interest  of  loi'al  commerce,  in  that  the  fruit-raising  «'oun- 
try  jilong  this  stretch  of  river  is  dependent  at  this  season  of  the  year 
upon  i\uy  continuous  lM)at  Her\'ico  i«)r  shipment  of  fruit,  the  On»gon 
Itiiilroad  and  Navigation  ComiMiny's  steamer  ^Vr/r///a  was  leased  by  tlie 
TnitcHl  States  at  a  rental  of  t^O  per  day  and  was  in  use  for  thirty-five 
days  de<MH»ning  the  gnivel  shoals  at  Goose  Island  Rapids,  Deadman 
bar.  Willow  Kapids,  l^og  Cabin  Rapids,  Ofields  Imr,  Little  Pine  Tree 
Hapids,  StepttH>  U^ipids,  Dry  (rulch  Rapids,  and  Lewiston  itapids,  and 
in  making  re{)airs  to  dam  at  Log  Cabin  Rapids. 

The  only  availa)>le  means  of  deepening  these  bars  were  by  stirring 
up  tln»  gnivel  with  a  heavy  harrow  like  rake  dragged  repeatedly  over 
the  shoal,  which,  with  the  sluicing  of  the  current,  afforded  temponiry 
relief  ain(l  enabhnl  the  Iniats  to  nialce  regular  trips  without  delay.  The 
dejHisits  <»n  these  shoals  are  made  during  each  freshet  siMison,  and 
som<»times  by  winter  runs  of  ice,  and  consist  of  gravel  ranging  in  sizes 
from  1  to  s  inches  in  diameU*r,  so  that  the  governing  oeptTi  is  fre- 
quently nuluctsi  l)v  a  few  larije  gravel  lodging  dire<.*tly  in  tmM'hannel. 
The  governing  depth  over  tncM*  shoals  lK*fore  raking  was  alH)ut  .SA 
feet,  while  after  completion  of  o|M»rations  with  the  ^^onna  no  difficulty 
was  exj>erienced  in  carrying  a  draft  of  \\  feet. 
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In  rppairiD^  the  dam  at  Log  Cabin  Bapids  iiome  Mo  toos-  of  micfc 
wffH;  ii.<^  in  clfff^ing  large  gaps  and  bringing  the  cre&i<  of  the  dun  to 
about  the  level  of  extreme  low  water.  The  completion  of  thes^  nepur^ 
gave  fs^jme  0  inche.'?  more  water  on  the  adjacent  shoal. 

Navigation  on  thi-s  section  of  river  is  at  present  confined  t».»  three 
fttr^men?  of  the  Oregon  Railroad  and  Navigation  Company,  two  of 
which  make  daily  trips  between  Lewiston  and  Biparia.  C)n  the  stretch 
then.'  are  s^>me  sixteen  shoals  more  or  less  troublesome  durino*  t-xtivme 
low-water  stage  for  about  two  months  of  the  year.  At  oth-.-r  times 
there  are  no  difficulties  and  traffic  continues  uninterrupted  thr*?ughout 
the  vear. 

The  pre?ient  proje<:t  proposes  the  dredging  of  these  shoals  to  a  ."►-fijot 
depth  at  low  water,  which,  together  with  some  little  bla^timr  and 
iiiainU^nance  of  coastructed  dams.  Is  the  extent  to  which  work  i-*  nei-es- 
sar}'  on  this  stretch  under  existing  conditions. 

It  is  expected  to  carr}'  on  the  work  by  operating  the  dredgu  now 
under  construction  between  Riparia  and  Lewiston  for  two  nionth>  ur 
more  each  low-water  season. 

The  coastruction  of  a  dredge  for  the  work  necessitated  adJitioml 
funds  for  its  operation  and  an  allotment  of  ;i^,5<X>  was  made  on  June 
21,  llKMr,  from  the  emergency  act  of  June  13,  1902,  for  continuation  of 
this  work. 

The  principal  obstructions  between  Lewiston  and  Pittsburg  Land- 
ing are  ledges  of  rock  and  isolated  bowlders  in  and  about  the  swift 
rapids  whicn  at  all  stages  are  more  or  less  a  menace  to  navigation. 

At  the  l>eginningof  the  low- water  season  in  July  a  blasting  crew  in 
small  boats  was  put  at  work  on  the  river  at  Mount  Sheep  Rapids 
15ear  Creek  Rapids,  and  above  mouth  of  Salmon  River.  The  work 
with  this  crew  was  continued  until  the  middle  of  August  and  the 
chann(;l  widened  and  deepened  and  a  number  of  submerged  rock> 
removed  at  these  points.  Experience,  however,  proved  it  to  be 
impracticable  to  work  safely  and  effectively  from  small  boats  on  the>e 
rapids,  owing  to  the  swiftness  of  the  current,  which  runs  from  lo  to  14 
miles  per  hour,  and  arrangements  were  therefore  made  for  the  lea>ing 
of  the  steamer  Iianalva  at  ^7.50  per  day,  without  fuel,  for  use  in  this 
work.  With  the  l>oiit  it  was  possible  to  operate  a  steam  drill  on  sub- 
merged rocks  and  ledges  in  mid  stream.  The  boat  was  put  in  opera- 
tion August  15,  and  worked  removing  obstructions  from  low-water 
channel  at  Ten-mile  Rapids,  Buffalo  rock,  and  Grande  Rondc  Rapids. 
S<)5ptenil>er  4  the  steamer  met  with  a  mishap  on  Wild  Goose  Rapids, 
knocking  a  large  hole  in  her  hull,  which  necessitated  discontinuance  of 
work  with  the  steam  drill.  The  boat  was  taken  to  Riparia  for  n»pair> 
and  the  cniw  was  kept  at  work  at  Wild  Goose  Rapids^  from  small 
boats,  and  on  high-water  obstructions  along  the  bank  until  Septembt»r 
11,  wh(iii  operations  were  discontinued  for  the  low-water  season.  It 
is  iinpossible  to  estimate  the  cubic  yards  of  rock  removed  from  tin* 
chainicl,  owing  to  much  of  it  being  blasted  in  swift  water  where  ineasun'- 
niciit  was  impracticable.  Some  3,500  pounds  of  powder  were  used  in 
th<'s<'  operations. 

On  (Xtober  11,  owing  to  disabling  of  her  machinery  when  at  the 
luMul  of  Mount  Sheep  Kiipids,  the  steamer  Imnaha  was  carrie<i  down 
the  nipidsuiid  completely  wrecked.  The  mining  interests  in  the  vicin- 
ity of  Eureka  have  wince  built  another  bout  with  improved  machinery 
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and  it  is  expi^cted  that  this  boat  will  begin  operations  between  L<*wis- 
ton  uiul  Eureka  in  July. 

Durinjj;  January  a  small  bla^^tin^  crew  was  put  at  work  removiiit^ 
hi^h-water  obstructions  at  Mount  Sheep  Kapids  and  Cottonwood 
C'reuk.  At  these  two  points  laree  rocks,  bare  at  low  water,  project 
into  the  river  and  at  medium  and  high- water  staires  cause  danp^rous 
currents  and  eddies  and  as  it  is  antici{)ated  that  tnc  new  steamer  will 
navi^aite  to  Eureka  during  these  stages  the  work  was  deemed  advisable. 

No  work  was  done  above  the  latter  point.  The  crew  was  at  work 
thn»e  we<»ks,  during  which  time  some  3,000  tons  of  roi»k  were  moved 
at  Mount  Sheep  liapids,  widening  the  cliannel  some  30  feet  and  doing 
away  with  over  one-half  of  back  eddy,  and  some  700  tons  at  Cotton- 
wood Korks,  giving  increased  width  of  river  at  this  point.  Some 
1,(KX»  jK)unds  of  powder  were  used  in  this  work. 

An  \mlvx  map  of  the  Snake  River,  showing  the  loc*ation  of  the  locali- 
ties under  improvement,  is  herewith. 

The  river  and  harl)or  act  of  June  13,  1SK)2,  provided  for  the  con- 
struction of  a  dredge  for  use  on  this  improvement.  Contracts  for  a 
self-proiK»Hing  steamer  dredgc\  1  cubic  yard  dipper  capacitv,  Imvo 
been  let,  and  at  the  close  of  the  tisital  vear  it  is  under  construction.  It 
is  expected  the  drinlgo  will  l)e  set  up  and  completed  at  Kiparia  and  bo 
ready  for  low-water  opc» rations  alx>ut  Septeml)er  1. 

The  available  balance  will  l>e  appliea  to  payment  for  dredge  and 
oj[XM-:iting  exjHMisi^s.  The  additional  amount  required  is  for  const nie- 
tion  of  controlling  works  and  maintenance  of  channel  depth  by  drtnlg- 
ing,  etc. 

It  is  estimated  that  to  operate  the  dredge  for  about  four  montlis 
viXvU  year  during  the  low-water  season  will  Im  suffieient  to  maintain 
the  t'lmnncl  depths,  and  for  this  purjwsc*  and  the  care  of  plant  $15,<KJ0 
will  bt»  retiuired. 

Jffffirt/  n(at(  m  en  t. 

July  1.  I'.H):;.  Uilanof  unexpendiHi $48,M5.4L' 

iViMtj-it***!  lU'couiit  iinKft^iH  (iovorniiM'nt  pn»i»frty .*>.  (H) 

Ainniiiit  aIlotti><l  fntiii  aji)>n>priatioii  for  iimintenann^  of  river  and  harUir 
iiii]»rovtMiH'iit,  art  of  Jniu'  IH,  MK)2 5,r)(K).0() 

54, 048.  4*2 
JuiK*  .'U),  r.HM.  amount  oximukUhI  during  fincal  y<>ar: 

For  workn  nf  improvtMnvnt $5, 1I)U.27 

F<»r  niaintt'nantv  of  iinprovcmont 4,IiW.  14 

10,:«M).41 


Jnlv  1.  MMVl,  Iwhuuv  um*xiH»n«kMl 43.(ir>H.01 

July  1.  1«KM.  outMtandin^j  liahilitieH l,54r).(M) 

.Inly  1.  1«HM,  huhuKv  availahh' 42,  llH.Ol 


July  1.  VM\\,  amount  cown**!  by  un<H)m|>IoUHl  contracts ,*M,277. 50 


Amount  (rfitimatinl)  nfiuin^l  for  ctunpletion  of  exinting  projei't Indelinite. 

Amount  that  can  In>  protitaldy  ex|M'ndtHi  in  fiscal  year  ending  June  30, 
hMHi,  ill  addition  to  the  tjalanci*  unexpendeti  July  1,  1904: 

For  \Norkf-  of  improvement $10,000.00 

For  inaintcnanri'  of  imprnvement 6, 000. 00 

15,(KH).(K) 

SuhmitttMl  in  <'«>mpIiAn(V  with  n*(|uirementH  of  mindry  civil  act  of  Juno 
4.  l.s?»7,  and  «»i  nivtion  7  of  tli«»  river  and  harb<.)r  act  of  1899. 
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for  the  improvement  of  Three  Mile  Rapids  by  the  removal  of  sub- 
merged rocks  and  reefs  in  that  vicinity.  A  contract  was  accordingly 
made,  under  date  of  April  12.  1904,  with  the  lowest  bidder,  Mr.  Rob- 
ert Wakefield,  of  Portland,  Oreg.,  for  doing  this  work.  It  providers 
for  the  removal  of  approximately  50,000  cubic  yards  of  rock,  at  $1.50 
per  ciibic  yard,  and  7,000  cubic  yards,  at  $6.25  per  cubic  yard.  The 
contract  was  approved  by  the  Chief  of  Engineers  under  date  of  May  y, 
1904,  and  is  to  be  completed  by  May  31.  1905.  No  actual  work  under 
this  contract  has  been  done  owing  to  hign  water  in  the  Columbia  River. 

The  sundry  civil  act  of  April  28,  1904,  made  available  $100,000  for 
this  work,  and  a  project  was  submitted  under  date  of  June  11,  19(>4, 
which  included  the  expenditure  of  $30,000  available  from  previous 
appropriations,  and  provided  for  the  commencement,  under  contract, 
of  construction  of  canal  and  lock  at  the  upper  or  Celilo  end  as  soon  as 
the  rights  of  way  had  been  acquired  from  the  State.  This  project  was 
approved  under  date  of  June  29,  1904. 

During  February  and  March,  five  water  gauges  were  reestablished, 
since  which  time  daily  readings  of  the  stage  of  water  have  been  made 
and  recorded.  Two  draftsmen  have  also  Been  engaged  in  working  up 
details  of  the  gates  and  masonry  construction,  and  good  progress  has 
been  made. 

The  construction  of  the  whole  work  should  be  placed  under  the  con- 
tinuing-contract  system,  as  its  early  completion  is  of  great  importance 
and  will  be  of  vast  benefit  to  the  inhabitants  of  the  immense  territory 
drained  by  the  Columbia  River.  It  is  considered  that  this,  providing 
sufficient  funds  are  made  available,  will  result  in  considerable  saving 
of  cost. 

It  is  estimated  that  $750,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1906,  and  this  amount  is  accordingly  named 
in  the  money  statement. 

There  is  transmitted  herewith  an  index  map  showing  the  location  of 
the  proposed  work  and  line  of  canal  construction. 

Mr.  James  S.  Polhemus,  assistant  engineer,  was  in  local  charge  of 
this  work  up  to  October  19, 1903,  since  which  time  it  has  been  in  charge 
of  First  Lieut.  Amos  A.  Fries,  Corps  of  Engineers. 

Money  statement, 

July  1,  1903,  balance  unexpended $208,493.02 

Amount  api)ropriated  by  sundry  civil  act  approved  April  28,  1904 100, 000. 00 

308,  493. 02 
June  I>0,   1904,  amount  exjiended  during  fiscal  year,  for  works  of 

improvement '. 16,810.66 


July  1 ,  1904,  balance  unexjx^n<le<l 291, 6S2.  'M\ 

July  1,  1904,  outiatanding  liabilities 75.  tM) 


July  1,  HMM,  ])alance  available 291,607.36 


July  1,  HKM,  amount  <'overe<l  by  unccmiplete*!  contracts 118,750.00 


Amount  (estimat(Ml )  required  for  completion  of  existing  project 3, 829,  724. 10 

Amount  tbatcan  l)e  profitably  expended  in  fitjcal  year  ending  Jane 
30,  190<5,  for  works  of  improvement,  m  addition  to  the  balance 
unexpemltHl  July  1,  1904 750,000.00 

Submitted  in  comx)liance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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APPROPRIATIONS. 

Act  of— 

August  18,  1894 $100,  (XX) 

Junes,  1896 150, 0(X) 

April  28,  1904 100,  (XX) 

Total 350,000 


CONTRA  ere   IN   FORCE. 

Formal. — Name  of  contractor:  Koliert  Wakefield,  Portland,  Greg. 

Date  of  (contract:  April  12,  1904. 

Character  of  work:  Excavating  and  removing  rook. 

Approximate  (juantities  to  l)e  excavated  antlreinoveil:  50,(MX)  cubic  yards  nn'k  uf 
Cimm  A  (above  low  water);  7,000  cubic  yards  nn-k  of  Class  H  (Ix'low  low  water) . 

Prices:  $1.60  per  cubic  yanl  for  rock  of  Class  A;  $6.25  per  cubic  vard  for  rock  of 
Class  B. 

Approvi*<l:  Mav  3,  1904. 

Date  of  beginning:  Thirty  days  after  <late  of  notification  of  approval. 

Date  of  expiration:  3Iay  31,  1906.     (In  force  June  30,  1904.) 


rei"ort  of  board  of  engineers  on  improvement  of  columbia 
river  beta^'een  the  foot  of  the  dalles  rapids  and  the  head 
of  celilo  falls. 

United  States  Kncjineer  Office, 

Xcir  York  City,  (ktohvr'^.i,  Itm. 

General:  The  liotird  of  Engineers  constituted  by  punij^rapli  0, 
Special  Orders,  No.  19,  Heuchjuarters,  Corps  of  Engineers,  liiited 
States  Army,  Witshinffton,  July  5,  19(»2,  to  consider  and  n»|X)rt  u|)on 
the  improvement  of  the  (>)lumhia  River,  Oregon  and  Washington, 
between  the  foot  of  The  Dalles  Rapids  and  the  head  of  Celilo  Falls, 
has  the  honor  to  submit  the  accomjianying  rejwrt. 
Very  respectfully,  your  obedient  servant, 

W.  1 1.  IIeuer, 
Lieut,  CoL,  (hrps  of  Enfftnt'erH^ 

Sefilor  Member. 
Brig.  (ten.  (J.  \j.  (iillespie, 

(Jhief  of  KmjhwerH^   V,  X.  ^1. 

[Pint  ludoniemcnt.] 

War  Department, 
Office  of  the  Chief  of  Enoineeks, 

Wa«/ii?i(/tofi,  ^oremf/tT  ,^,  190J. 

Resp4>«»t fully  submitted  to  the  Secretary  of  War. 

The  river  and  harlior  act  approved  June  13, 11K)2,  contained  an  item, 
(]uoted  at  K^ngth  in  the  inclosed  report,  providing  in  substance  for  the 
improvement  of  the  C^olumbia  River  in  accordance  with  a  plan  sub 
mitted  by  Capt.  W.  W.  Harts,  Corps  of  Engineers,  when  in  charge  of 
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could  be  so  modified,  the  work  should  proceed  in  accordance  with  the 
modification;  otherwise,  in  accordance  with  Captain  Harts's  plan. 

The  stretch  of  the  river  under  consideration  is  approxiiiiatel3'^  12 
miles  long,  with  a  fall  of  80  feet  at  low  water.  The  principal  obstruc- 
tions are  Celilo  Falls,  Ten-mile  Rapids,  Five-mile  Rapids  (or  The 
Dalles),  and  Three-mile  Rapids. 

Captain  Ilarts's  project  for  overcoming  these  obstructions  is  printed 
in  House  Document  No.  228,*  Fifty-sixth  Congress,  second  session, 
herewith.  In  brief,  he  proposed  to  overcome  the  Celilo  Falls  by  a  short 
lateral  canal  with  two  iocks  on  the  Washington  shore,  to  provide  for 
open-river  navigation  from  there  to  Five-mile  Rapids  by  clearing  the 
channel  of  rocks  and  opening  a  relief  channel  along  the  line  of  a  second- 
ary high-water  channel  at  Ten-mile  Rapids,  thus  decreasing  the  slope 
at  that  place,  and  by  constructing  a  submerged  dam  near  the  head  of 
Five-mile  Rapids,  intended  to  raise  the  water  level  20  feet,  thus  pooling 
the  water  above  and  in  part  drowning  out  the  rapids  between  there 
and  the  Celilo  Falls  Canal;  to  pass  Five-mile  Rapids  bv  a  lateral  canaJ 
on  the  Oregon  shore,  and  to  make  Three-mile  Rapids  navigable  by 
removing  the  obstructions.  The  cost  was  estimated  in  1900  at  $4:,000,'- 
000,  in  round  numbers. 

The  Board  appointed  in  accordance  with  the  provisions  of  the  river 
and  harbor  act  of  June  13,  1902,  has  submitted  the  accomjmnying 
report.  It  proposes,  as  a  modification  of  Captain  Harts's  plan,  thecon- 
struction  or  a  lateral  canal  on  the  Oregon  shore,  from  lust  above 
Celilo  Falls  to  the  Big  Eddy  just  below  Mve-mile  Rapids,  this  to  take 
the  place  of  the  lateral  canals  at  Celilo  Falls  and  Five-mile  Rapids, 
and  the  submerged  dam  and  other  work  intended  to  make  the  open 
river  navigable  between  the  two.  The  obstructions  at  Three-mile 
Rapids  are  to  be  treated  as  recommended  by  Captain  Harts.  The 
canal  proposed  bv  the  Board  derives  its  water  supply  from  the  river 
above  Celilo  Falls,  and  has  four  locks,  two  of  which  are  combined  in 
a  tandem  lock.  The  canal  trunk  is  65  feet  wide  at  the  bottom,  8  feet 
deep,  and  has  ''turn  outs"  or  passing  points  at  intervals  of  about  1 
mile.  The  locks  are  250  feet  between  nollow  auoins  and  40  feet  wide, 
with  a  depth  of  7  feet  over  the  sills.  The  total  length  of  the  canal  is 
about  8i  miles. 

The  surveys  and  estimates  for  this  canal  were  made  by  Maj.  W.  C. 
Langfitt,  Corps  of  Engineers.  He  estimates  the  cost  at  $4:,125,CH>0, 
which  estimate  is  adopted  by  the  Board.  While  this  sum  is  in  excess 
of  the  cost  of  the  project  of  1900,  as  estimated  at  that  time,  yet  it  is 
less  than  the  execution  of  that  project  would  now  cost,  as  indicated  bv 
the  investigations  conducted  by  the  Board,  which  were  more  exhaust- 
ive than  those  on  which  the  former  plan  was  based.  The  Board  states 
that  the  project  proposed  by  it  is  not  only  less  costly  than  the  project 
of  1900,  but,  in  the  opinion  of  the  Board,  is  also  the  least  expensive 
and  safest  way  of  satisfactorily  improving  the  Columbia  River  between 
the  foot  of  The  Dalles  Rapids  and  the  head  of  Celilo  Falls  by  the 
method  contemplated  by  the  act. 

The  plans  herewith  were  drawn  up  primarily  for  purposes  of  esti- 
mate, and  the  constructing  officer  should  be  permitted  to  make  minor 
changes  in  details. 

The  Hoard's  estimate  of  $4,125,(K)0  is  based  upon  the  assumption 

«Not  reprinte<l. 
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that  Hufficient  funds  will  be  provided  for  at  the  beginning  of  the  work, 
in  order  that  the  economy  resulting  from  the  use  of  an  adecjuate  plant 
may  bo  realized. 

While  the  estimate  provides  for  damages  and  for  the  purchase  of  a 
right  of  way,  it  is  the  opinion  of  the  lioard  that  no  work  should  \yo 
lH»gun  until  such  ri^ht  of  way  and  release  from  all  damages  have  been 
conveyed  to  the  Ignited  States  free  of  cost. 

The  unit  prices  assumed  by  the  Board  are  in  some  cases  greater  than 
those  which  Captain  Harts  used  as  a  basis  for  his  estimate.  Making 
allowance  for  these  differences,  and  for  a  further  reduction  resulting 
from  the  condition  that  the  right  of  way  and  release  from  damages 
shall  be  conveyed  free  of  cost,  the  cost  of  the  modified  project  is  clearly 
less  than  that  of  the  former  one. 

1  concur  in  the  views  and  conclusions  of  the  Board,  and  recommend 
that  the  work  prweed  under  the  modified  project  rec»ommended  by  the 
Board,  subJ4>ct  to  the  condition  that  no  work  shall  be  begun  until  the 
right  of  way  and  release  from  damages  shall  have  been  conveyed  to 
the  United  States  free  of  cost. 

G.  L.  Gillespie, 
Bng.  Gen.^  Chl^f  of  Eiigliieern^  TJ,  S,  Army. 

[Second  indoraemcnt.] 

War  Department, 

Noveinlper  6,  1903. 

The  project  for  the  improvement  of  the  G)lumbia  River,  Oivgon 
and  Washington,  l)etween  the  foot  of  Italics  Rapids  and  the  head  of 
CVIilo  Falls,  as  modifiinl  by  the  Ikwird  of  Engineer  officers  in  their 
ac<»omi)anying  report,  is  approved,  as  recommended  by  the  Chief  of 
Engineers. 

This  approval  is  subject  to  the  condition  that  no  work  shall  l)e  begun 
until  the  right  of  way  and  release  from  damages  have  been  conveyed 
to  the  Tnitwl  States  free  of  cost. 

Robert  Shaw  Oliver, 

Acting  Secretary  of  War. 


rek)rt  of  board  of  engineers. 

This  I^mnl  was  appointed  pursuant  to  the  following  item  of  the  river 
and  harlmr  act  of  June  18,  1902: 

Improving  tho  Columbia  River  between  the  foot  of  The  Dallefl  Rapids  and  the 
heail  of  (Vlilo  Falln,  Oreson  and  Washington,  by  means  of  canals  and  the  hiinrove- 
mont  of  the  clmnnel  of  the  river,  in  aoeordance  with  the  report  submitted  in  House 
IVn-uiiivnt  Nutii)>ertHi  Two  hundred  and  twenty-eight,  Fifty-sixth  Congress,  n^'ond 
Ht^sviiiii:  The  um^xpendetl  balance  heretofore  appropriated  for  the  purpose  of  nrm^ur- 
ii)^'  :i  ri^lit  of  way  and  comniencmg  the  construction  of  a  boat  railway  at  said  point 
in  hcn'by  nnthoriKCHl  to  Im*  use<l  for  procuring  a  right  of  way  and  commencing  the 
("onHtnu'tioii  of  naid  (anals  and  commencing  the  other  improvements  contemplatfd 
an  a  )»art  of  Huid  proje(*t:  J*roruitd,  That  a  contract  or  contracts  may  be  entered  int4> 
by  tlie  SMTi'tary  of  War  for  mich  materials  and  work  as  may  bo  necespary  to  prone- 
mto  raid  in)pn)'v(Mnent  in  accordanct^  with  the  plan  approvea  by  the  Chief  of  Kn^- 
neen<,  to  )h*  {laid  for  as  appropriations  may  from  time  to  time  be  nuule  by  law,  not 
to  vxfHHHl  in  the  aggregate  one  hundred  thousand  dollars,  exclusive  of  the  amounts 
herein  and  )u*rt>tofore  appnipriated.  said  contract  or  contracts  to  be  made  for  such 
work  and  materials  as  will  materially  forward  and  advance  the  completion  of  said 
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between  Three-mile  Rapids  and  the  head  of  Celilo  Falls,  and  to  report 
what,  in  their  opinion,  was  the  most  feasible  method  of  overcoming 
the  obstructions  therein,  with  plans  and  estimate  of  cost.  The  report 
of  the  Board  is  found  in  Senate  Document  No.  7,  Fifty -third  Congress, 
first  session  (also  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1894,  Part  4,  p.  2664),  Three  methods  of  accomplishing  the  object 
sought  were  aiscussed.  First,  a  portage  railway  extending  from 
Celilo  to  a  point  below  Three-mile  Rapids;  second,  a  boat  railway; 
third,  a  canal.  It  was  reported  that  a  canal  could  probably  be  con- 
structed for  about  $4,000,000.  In  brief  the  recommendations  of  the 
Board  were:  First,  That  a  standard  gauge  portage  railway  be  con- 
structed on  the  south  side  of  the  Columbia  River  from  Celilo  to  Dalles 
City,  at  an  estimated  cost  of  $454,390,  and  second,  that  when  neces- 
sity should  arise  for  greater  transportation  facilities  a  canal  be  con- 
structed on  the  Oregon  side.     The  report  concluded  with  these  words: 

The  sugjjestion  of  a  dam  at  the  head  of  The  Dalles  to  pond  the  water  back  to  the 
foot  of  C-elilo  Falls  has  been  presented  to  the  Board  and  has  been  favorably  cuosid- 
ered,  but  the  data  are  not  available  and  can  not  l)e  obtained  at  this  time  to  justi^ 
this  recommendation.  The  project  requires  a  short  canal  with  locks  at  Celilo  and 
another  from  the  head  of  The  Dalles  Rapids  to  Big  Eddy,  and  is  not  free  from  objec- 
tion on  the  score  of  water  rights  and  fish  interests. 

One  member  of  the  Board  dissented  from  the  main  conclusion  and 
recommended  that  a  boat  railway  be  built.  Another  member  dissented 
from  the  opinion  that  a  high-level  canal  could  probably  be  built  for 
about  $4,000,000,  and  remarked  that  the  destruction  of  the  salmon 
fisheries  and  of  the  water  power  above  is  alone  sufficient  to  eliminate 
from  further  consideration  a  project  involving  the  construction  of  such 
a  dam. 

The  act  of  August  17, 1894,  adopted  the  boat  railway  project,  appro- 
priated $100,000  for  beginning  its  construction,  and  directed  the  acqui- 
sition without  unnecessary  delay  of  the  right  of  waj"^  for  said  b<mt  rail- 
way, authorizing  the  expenditure  for  this  purpose  of  as  much  as  might 
be  necessary  of  the  $100,000  appropriated. 

The  act  of  June  3,  1896,  provided  $150,000  more  for  the  "construc- 
tion and  equipment  of  a  boat  railway  from  the  foot  of  The  Dalles 
Rapids  to  the  head  of  Celilo  Falls." 

The  act  of  June  (>,  1900,  directed  a  preliminary  examination  and  sur- 
vey of  the  ''Columbia  River  between  the. foot  of  The  Dalles  Rapids 
and  the  head  of  Celilo  Falls,  Oregon  and  Washington,  with  a  view  to 
the  construction  of  a  canal  and  locks  to  overcome  the  obstructions  to 
navigation."  The  report  contains  a  project  and  estimate  of  cost,  and 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
Part  5,  page  3502;  also  in  House  Document  No.  228,  Fifty -sixth 
Congress,  second  session.  This  is  the  project  called  herein  the ' '  project 
of  1900,"  and  referred  to  the  present  Board  for  report  by  the  item  in 
the  act  of  June  13,  1902,  quoted  at  the  beginning  of  this  report. 

With  the  $100,000  appropriated  by  the  act  of  August  17,  1894,  the 
line  for  the  l)oat  railway  was  definitely  located,  and  two  small  tracts  of 
land  were  bought  and  negotiations  entered  into  for  purchasing  or 
acquiring  by  condemnation  other  lands  needed  for  a  right  of  way. 

liy  rlune  80,  1S98,  title  had  been  obtiiined  to  the  greater  part  of  the 
land  rc<iuired  for  right  of  way  and  terminal  facilities^  and  the  plans 
for  the  railway  and  its  appurtenances  had  been  partially  prepared. 
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In  the  Report  of  the  Chief  of  Engineers  for  1899  it  in  Mtatod: 

Action  looking  to  the  acquisition  of  land  for  right  of  way  for  this  boat  railway  has 
\yeen  (Completed,  and  it  only  remains  now  to  arrange  with  the  Oregon  Kailnmd  and 
Navigation  Coni|)any  for  tlie  exchange  of  rights  of  way  where  the  road  of  that  coin- 
{>any  crosses  the  line  of  the  propped  bcxit  railway.  *  *  *  As  this  work  of 
removal,  with  the  required  graaing,  etc,  will  involve  an  additional  expi^nditun*  to 
the  United  State's  of  some  $90,000,  and  as  no  appropriation  for  this  boat  railway  han 
U'en  nia<ie  since  1896,  the  Secretary  of  War  has  decided  to  defer  further  action  in 
the  matter  until  Congress  definitely  determines  whether  or  not  work  of  constructing 
a  l)oat  railway  shall  ix>ntinuc. 

In  the  report  of  1900  reference  is  made  to  the  fact  that  the  steam- 
boat  men  do  not  look  with  favor  upon  the  construction  of  the  pro- 
i)osed  boat  railway  and  that  ^^they  prefer  a  portage  road  or  canals  and 
locks.'' 

TIIE  PROJECT  OF    1900. 

The  report  in  which  the  project  of  1900  is  presented  is  found  in 
House  DcH'ument  No.  22S,  Fifty -sixth  Congrss,  first  session  (also  in 
the  Animal  Iteport  of  the  Chief  of  Engineers  for  11K)1,  pp.  8r>(»2  et 
se(].),  and  conUuns  a  full  description  of  the  obstructions  found  in  the 
stretch  of  river  under  consideration.  It  will  not  be  necessary  to 
repeat  here  the  description  of  these  obstructions.  It  will  suffice  to 
describe  the  principal  elements  of  the  project  proposed  for  overcom- 
ing them. 

In  the  language  of  the  report — 

The  pnipooed  nroject  for  improvement  now  submitted  providee  for  abandoning  the 
pn*viouM  lK>at  railway  project  and  for  tnibetitutiuKthe  following:  First,  a  canal  alxiut 
8,(HK)  fi*et  long*  with  two  lift  locks  of  about  24  fi'et  lift  c^U'h,  extending  acriNV  the 
IK'niuMula  on  the  \Va*«hing:t4>n  shore  in  the  vicinitv'  of  Celilo  Falls;  second,  the  rt»- 
moval  of  the  wornt  olwtructinff  rocks  at  and  1m*1ow  Ten-mile  Kapids  and  the  opening 
of  a  relief  chaimel  along  the  line  of  the  exiKtiug  high-water  channel  on  the  \Va:«h- 
ington  nhort^  iinni«*diaU^ly  north  of  and  {>arallel  to  Ten-mile  liapids;  third,  the  con- 
Htniction  <  f  a  cafml  )^(K)()  feet  long  anmnd  Fivt^mile  Rapids,  having  two  lo(*ks  (one 
'X\  f(H*t  lift  aiul  one  to  l)e  uned  as  a  guani  lock,  for  iit>e  (hiring  high  stagei*),  this  c*anal 
t4»  \n*  along  the  On'gon  shore,  its  lower  end  opening  immediately  l)elow  Big  f^My 
and  its  up|H>r  end  to  Im  immediately  aliove  the  he«u  of  Five-mile  KapitUi,  utilizing 
for  thin  caiml,  an  far  as  pnuiit^hle,  tfie  more  northerly  of  the  two  natural  high-water 
canals  or  channeln  which  now  imrallel,  on  the  south,  the  greater  portion  of  Five- 
mile  liapidn;  fourth,  the  coiu^tniction  of  a  submerged  dam  or  weir  immediati'ly 
Ik'Iow  the  head  (»f  Five-mile  Rapids,  which  will  raise  the  present  level  of  the 
low-water  mirfacv  appniximately  20  feet,  thus  drowninft  out  the  rapids  l)ctween  tluH 
dam  and  Celilo  Fallt*  and  reducing  the  currents  in  the  nver  between  the  canal  around 
Five-mile  Kanidn  and  that  around  Celilo  Falls,  especially  at  low  stages,  by  increasing 
the  an>a  of  the  crow  section  of  discharge  and  diminishing  the  surfaoe  slope;  fifth, 
the  n^moval  of  the  worst  obstructing  rocks  at  Three-mile  Kapids. 

After  a  careful  study  of  this  project  the  Board  haa  reached  the  con- 
clusion that  it  is  defective  in  three  particulars: 
(//)  To  (juote  the  report — 

TIh*  pni)MiHe<l  Hubmeni:e<l  dam  immediately  below  the  head  of  Five*mile  Rapiils  is 
detiignt^l  to  N*  made  throughout  of  lai^ge  blocks  of  rock  or  amcrete  weighing  20  to  :K) 
tonn  each.  de|)oeitiMl  at  random  in  a  selected  narrow  part  of  Five-mile  Kapid}<  by 
means  of  tlemckn  <»n  either  shore.  If  found  necessary,  on  actt>unt  of  the  swift  cnr- 
rt'iit^,  some  of  the  bl<N*ki4  could  be  anchored  to  the  rocky  banks  by  means  of  chains. 
The  dam  n(>e«l  not  neivssarily  be  tight,  bat  sliould  consist  of  enough  blo<*ks  to  raist' 
the  pn'tHMit  low-watcT  level  20  feet  Its  top  would  probably  need  to  rise  to  within 
a  few  fwt  of  the  prenent  low-water  level. 

The  (ost  of  this  dam,  as  estimated  in  the  project  of  1900,  Is  al>out 
$105)000,  contingencies  included. 


3484      BEPOBT  OF  THE   CHIEF  OF   EKGIKEEBS,  U.  8.  AttMT. 

CONCLUSION. 

A  comparison  of  the  advantages  and  the  disadvantages  of  the  various 
projects  considered,  and  of  their  cost,  led  the  Board  to  the  conclusion 
that  the  least  expensive  as  well  as  the  most  secure,  feasible,  and  desir- 
able method  of  overcoming  the  obstructions  between  the  foot  of  Five 
Mile  Rapids  and  the  head  of  Celilo  Falls  is  a  lateral  canal  on  the  Ore- 
gon side  extending  from  below  Big  Eddy  to  the  head  of  the  falls,  hav- 
mg  a  higher  level  at  about  the  elevation  of  low  water  at  the  heiad  of 
the  falls  and  drawing  its  water  supply  from  the  river  at  that  point.  ' 

The  accompanying  report  of  Maj.  W.  C.  Langfitt,  Corps  of  Engi- 
neers, is  a  report  to  the  Board  on  a  final  location  of  the  canal  outlined 
in  the  prececting  paragraph.  The  maps  and  drawings  which  accom- 
panied that  report  (except  two  blueprints)  are  herewith.  Major  Lang- 
fitt estimates  tnat  tnis  canal  and  allappurtenances  can  be  constructed 
for  about  $4r,li35,000.  After  a  critical  examination  of  the  location,  the 
plans,  and  the  estimate,  the  Board  concurs  in  this  opinion. 

Referring  to  the  wording  of  the  act,  the  Board  invites  attention  to 
the  fact  that  while  this  sum  slightly  exceeds  the  estimated  cost  of  the 
project  of  1900,  it  is  much  less  than  the  sum  that  would  be  required 
to  execute  that  project. 

The  project  proposed  by  the  Board  is,  therefore,  not  only  less  costly 
than  the  project  of  1900,  but  in  the  opinion  of  the  Board  is  also  the 
least  expensive  and  the  safest  way  of  satisfactorily  improving  the 
Columbia  River  between  the  foot  of  The  Dalles  Rapids  and  the  head 
of  Celilo  Falls  by  the  method  contemplated  by  the  act. 

Other  advantages  of  the  Board's  plan  are  that  work  can  be  carried 
on  at  all  ordinary  stages  of  the  river,  that  probable  damage  from 
floods  during  construction  would  be  a  minimum,  and  that  no  unusual 
constructions  are  involved. 

The  plans  herewith  were  drawn  up  primarily  for  purposes  of  esti- 
mate, and  the  constructing  oflScer  should  be  permitted  to  make  minor 
changes  in  details. 

The  Board's  estimate  of  $4,125,000  is  based  upon  the  assumption 
that  sufficient  funds  will  be  provided  for  at  the  beginning  of  the  work 
in  order  that  the  economy  resulting  from  the  use  of  an  adequate  plant 
may  be  realized. 

W  hile  the  estimate  provides  for  dam^es  and  for  the  purchase  of  a 
right  of  way,  it  is  the  opinion  of  the  R)ard  that  no  work  should  be 
begun  until  such  right  of  way  and  release  from  all  damages  have  been 
conveyed  to  the  United  States  free  of  cost. 

Estimate  for  coid'muaus  canal  hetxDcen  CelUOt  Chreg.,  and  Big  Eddy,  Columbia  River. 

[Prepared  for  Board  of  Enjfineera,  constituted  by  Special  Orders,  No.  19.  pftragraph  6,  Hoadquartcrs 
Corps  of  Engineers,  July  6, 1902.    Survey  of  July  to  October,  1908.] 

Dry  rock  excavation,  1,058,681  cubic  yards,  at$l $1,058,581.00 

Subaqueous  rock  excavation,  900  cubic  yards,  at  $10 9, 000. 00 

Suba<|ueou8  gravel  excavation  at  Celilo  entrance,  9,985  cubic  yards^ 

atl^l 9,9a'>.00 

Gravel  or  sand  excavation,  835,986  cubic  vards,  at  25  cents 208, 996. 50 

Gravel  or  sand  Iwick  fill  behind  canal  walls  in  sand  or  gravel,  162,967 

cubic  yards,  at  15  cents 24,445.05 
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Rubble  masonry  in  mortar  in  river  retaining  walls,  36,397  cnbic  yards, 
at  $5 $181,9a5.00 

Rubble  masonry  in  mortar  in  canal  walls,  lining  portion  in  sand  or 
Kravel,  123,712 cubic  yards,  at$5 618,560.00 

Rubble  ma/H)nry  in  mortar  in  special  wall  between  canal  and  river 
Ixitweeu  stations  27+50  and  31,  15,000  cubic  yards,  at  $6 90, 000. 00 

Rubble  masonry  in  mortar  in  special  wall  between  canal  and  river 
near  (Vlilo,  between  stations  431+50  and  443+70,  25,330  cubic 
yards,  at  $6 151,9«0.(X) 

Concrete  lining  lx)ttom  of  canal  in  sand  or  gravel  (I  foot  thick), 
39,872  cubic  yanls,  at  $7 279,104.00 

Protection  of  l)ottom  of  canal  aninst  upward  pressure  during  high 
stages,  l)etween  stations  296  and  360,  by  drains  and  relief  valves. . .  2, 500. 00 

Ripran  waste  rock  to  revet  exposed  placid  along  river  side  of  canal  in 
sand,  52,000  cubic  yards,  at50cent8 26,000.00 

Two  Hluice  gates  to  flush  t^anal,  at  $5,000  each 10,000.00 

TimlHT  fenders  and  lining  in  rock  cuts 25,000.00 

Protection  of  canal  from  drifting  and  blowing  sand,  reclaiming  about 
850  acres  of  simd  and  gravel  bv  sand  fences,  grass,  and  trees,  etc.,  at 
$40|HTacn» '. 34,000.00 

Six  foot  swing  bridges  across  canal  to  fisheries,  at  $1 ,000  e&vh 6,  OOO.  00 

One  wagon  swing  bridge  across  canal,  at  $2,000 2, 000. 00 

Cost  of  Celilo  lock,  complete,  exclusive  of  excavation  for  locks  and 
quarters  for  lcH»k  hanos  (concrete  at  $7  per  cubic  yani  and  steel  at 
12  (»ents|)er  pound) 91, 987.  (X) 

Cost  of  middle  l<K'k  near  head  of  Five  Mile  Rapids,  exclusive  of  exca- 
vation for  loi*k  and  quarters  for  loi*k  hands 66, 951. 00 

CoHt  of  tandem  lock  at  Big  Eddv,  exclusive  of  excavation  and  quar- 
ters for  l<Hk  hands '. 284,495.00 

8hoi>s,  storehouses,  tools,  etc 25, 0(K).  00 

Quarters  for  lock  hands,  7  sets,  at  $2,500  each 17, 5(K).  00 

Total 3, 224,  (V59. 55 

EnginiH*ring,  inspection,  atul  contingencies,  20  pt»r  cent 644, 813. 91 

ToUlcost 3,868,883.46 

t^immary  ofcoBt, 

Improvement  of  Three  Mile  Rapids  (taken  same  as  in  the  Harts's 

pn.jcct) $152,448.00 

Canal  and  links  U't ween  Celilo  and  Big  Eddy 3,868,88,3.46 

Land,  rights  of  way  at  all  |K>ints,  and  damage  to  fiaherieeand  railroad .  100, 000.  (N) 

T«)tal 4,121,331.46 

Th(»  Ik>ard  do.siro8  to  express  its  hyjh  anpreciation  of  the  able,  enor- 
jfotic,  aiul  .*<atisf actor V  manner  in  which  Major  Lan^tt  has  performed 
the  work  ivnue.^^ted  of  him. 
KesjKiitfully  submitted. 

W.  H.  Heuer, 
LiekiL  Col.  CorpH  of  Eng!n4^'rs. 

W.  L.  Marshall, 
2faj(^j  Corps  of  Enghu*erH. 

Edw.  Burr, 
Major y  Corps  of  Enginei-TH, 

Cassius  E.  Gillette, 
Captain^  Corps  of  Engine*  rn. 

C.  H.  McKlNSTRY, 

Captain^  Corps  of  Engin4fen<, 
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report  of  maj.  w.  c.  langfitt,  corps  of  engineeb8. 

United  States  Engineer  Office, 

Portland^  (Jreg.^  October  12^  1903. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  survey 
for  continuous  canal  between  Celilo.  Oreg.,  and  Big  Eddy,  Columbia 
River,  submitted  in  compliance  witn  first  indorsement,  <dated  Office 
Chief  of  Engineers,  May  23,  1903,  on  letter  of  the  Board,  dated  May 
14,  1903. 

The  information  desired  by  the  Board  is  contained  in  the  following 
extract  from  this  letter: 

The  Board  accordingly  reouests  that  Major  Langfitt  be  instructed  to  make  a 
detailed  survey  of  the  ground  on  which  this  canal  would  be  located,  to  select  the 
best  or  final  hne  for  the  canal,  and  to  make  a  detailed  estimate  of  the  cost  of  con- 
structing it,  with  such  plans  of  important  elements  of  the  project  as  will  be  reqaired 
for  said  estimate.  The  right  of  way  that  would  have  to  be  acquired  should  be  indi- 
cated on  the  maf),  and  the  cost  of  right  of  way  and  of  any  damages  to  private  inter- 
ests should  be  estimated  as  closely  as  possible.  The  canal  shoula  be  taken  as  65  feet 
wide  at  bottom  and  S  feet  deep;  the  locks,  as  40  feet  wide  and  250  feet  long  between 
hollow  quoins,  with  7  feet  of  water  on  the  miter  sills. 

Survey. — To  obtain  this  information  and  make  the  estimates 
required  practically  a  new  survey  throughout  the  whole  length  of  the 
proposed  route  was  necessary.  The  beginning  of  the  field  work  was 
somewhat  delayed  by  high  water,  but  it  was  finally  completed  Septem- 
ber 11,  1903.     The  maps,  estimates,  etc.,  were  completed  this  date. 

The  topography  of  the  ground  in  the  vicinity  of  the  proposed  canal 
was  carefully  to.ken  and  tne  most  suitable  line  was  run  in  the  field. 
Cross  sections  were  taken  at  varying  distances  apart,  depending  on 
character  of  ground,  but  never  more  than  100  feet,  for  the  calcula- 
tion of  quantities.  The  line  began  at  Big  Eddy  and  the  stations 
were  numbered  consecutiveljr  to  Celilo.  In  the  rocky  stretch  from 
Big  Eddy  to  the  head  of  Five-mile  Rapids,  the  cross  sections  were 
extended  to  comprise  all  the  ground  between  the  railroad  and  the 
river,  as  throughout  this  distance  a  choice  of  several  alternate  routes 
was  possible.     Above  Five-mile  Rapids  the  location  was  simpler. 

The  five  river  gauges  located  between  Celilo  and  The  Dalles,  in  about 
the  same  places  as  were  the  gauges  used  in  the  survey  of  1879,  were 
read  daily,  and  for  a  part  of  the  time  three  times  a  day  during  the  con- 
tinuance of  the  survey.  The  elevation  of  the  water  surface  when  the 
river  is  at  the  38-foot  stage  at  Cascade  Locks  (limit  of  practicable 
navigation)  was  carefully  established,  this  being  especially  important, 
as  it  determines  the  height  to  which  it  is  necessary  to  build  tne  river 
retaining  walls  along  the  side  of  the  canal.  As  confirming  this  refer- 
ence as  to  limit  of  navigation,  it  may  be  noted  that  the  two  river 
steamers  failed  to  reach  Cascade  Locks  from  below  after  several 
attempts  on  June  6,  1903,  the  river  being  at  the  39.4:-foot  stage  at  the 
Cascades.  The  elevation  of  this  line  as  now  determined  is  about  4  feet 
higher  than  that  shown  on  profile  of  Captain  Hart's  project.  All  ele- 
vations obtained  were  referred  to  the  datum  plane  ot  survey  of  1879. 
Enough  borings  were  made  in  the  sjind  and  pits  dug  in  the  gravel  to 
determine  the  nature  of  the  foundation  of  the  canal  and  walls. 

Gener<il  desert pflori  of  projKmed  lhu\ — The  route  finally  selected, 
and  on  which  the  estimate  herewith  is  based,  commences  in  the  rock 
on  the  Oregon  shore  at  a  point  juvSt  below  Big  Eddy  and  runs  along 
the  rocky  ground  between  the  railroad  and  the  river.    At  the  head  w 
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Fivc-inile  Kapids  it  panses  into  sand  and  gravel  for  a  diMtaiicc  of  iilM)iit 
12,4(M)  feet,  where  rock  U  again  encountered  and  through  which  it  coii- 
tinucH  for  alK>ut  7,0<K)  feet  until  it  enters  the  second  etn»tch  of  siiiul 
and  gravel  at  the  **  Willows."  At  the  head  of  Ten-mile  Rapids,  aU)ut 
r»,4(M)  feet  al)ove  the  **  Willows/'  the  line  strikes  the  basalt  again  and 
keeps  on  In^tween  the  Oregon  Railn)ad  and  Navigation  Coinimny's 
track  and  the  river  until  iinallv  the  low  place  just  T)elow  Celilo  Falls 
is  reached.  Hero  it  is  proposed  to  wall  on  the  i»anal  from  the  river  by 
a  high  masonry  wall  founded  on  rock.  This  six>cial  wall  will  form  a 
large  basin  in  the  (^nal.  From  this  basin  the  canal  passes  into  the 
upper  l(M'k,  and  tinallv  enters  the  river  in  the  i^ock  and  gravel  just 
alK)ve  ( Vlilo  Falls,  l^he  total  length  of  this  line  will  bo  alK)ut  45,(mm) 
feet.  It  will  not  destroy  any  of  the  existing  lish  wheels  or  seining 
gromids,  but  means  of  access  to  them  over  the  (*anal  are  provided  for 
in  tlu»  estimate.  Neither  will  the  pro[K)sed  c*anal  necessitate  any  diver- 
^ion  of  the  Oregon  Kailroad  and  Navigation  Comimny's  tracks,  but  a 
retaining  wall  will  probably  l)o  required  along  the  milroad  embank- 
m(Mit  for  about  1,(HK>  feet  between  stations  Nos.  iW  and  71,  where  the 
canal  hugs  it  near  tho  head  of  Five-milo  Rapids. 

Paxximj phwtH, — ^Throughout  the  length  of  the  caimU  and  situated 
alK)ut  one  mileajiart,  Iwisins  are  provided  for  of  sufficient  size  to  admit 
of  lM)ats  jMixsing  one  another.  In  order  to  sjive  excavation  in  their 
construction,  wlnTe  possible,  these  chamlK^rs  are  to  Ik*  formed  by 
widening  the  canal  w*hero  tho  ground  is  alrt^ady  more  or  less  Inflow 
grade. 

Cumtturc.—  ThQ  mininmm  curvatun^  adopted,  except  at  unusually 
wide  places,  is  limite<l  to  a  mdius  of  \^b7>  feet,  and  Inmts  that  can  jmss 
through  the  locks  should  have  no  great  difficulty  in  making  fair  sjhmhI. 

KhratinhM  ami  tntfrr  hrtii<, — From  data  obtained  from  survey  of 
ls7l^  adopted  extreme  low  water  at  the  lower  end  of  the  canal  is  found 
to  be  at  n»fercnce  (J»)  and  tho  elevation  of  the  same  stage  immediately 
above  (Vlilo  Falls  is  at  refen^nce  (8t»),  a  difference  of  8(>  feet. 

As  the  canal  is  to  obtain  its  water  supply  from  tho  Columbia  River 
innncdiatcly  alnne  Celilo  Falls,  the  elevation  of  tho  water  level  in  the 
canal  at  extreme  low  water  can  not  exceed  reference  (89),  and  as  it  is 
de^inible  to  keep  the  canal  as  high  a8  possible  in  the  upwr  iX)rtion  to 
rciluce  the  height  of  the  river  retaining  walls,  reference  (Si>)  is  adopted 
for  tin*  elevation  of  the  water  surface  at  extreme  low  water  from  Celilo 
to  a  short  distance  Inflow  the  head  of  Five-milo  Itapids,  a  distance  of 
alH»ut  7  miles.  Here  a  single  Kx'k  drops  the  elevation  to  refen*nce 
(7M,  which  is  carricnl  until  it  is  brought  down  bv  tho  tandem  lcK»ks  at 
the  l«>wer  entrance  to  tho  level  of  tho  river  at  tlie  foot  of  Big  tiddy. 
The  walls  of  the  up]MT  line  of  tho  canal  and  tho  middle  lock  are  niiscHi 
suflicieiitiv  so  that  an  elevation  of  tho  water  surface  to  n»ference  (%\) 
mav  be  allowed  In^tween  tho  Celilo  and  Middle  hn^ks.  This  is  chietiv 
to  counterbalance  a  iM>ssible  upward  pressure  under  the  l)ottom  lining 
of  the  canal  where  it  is  situated  in  porous  sand  or  gravel,  which  would 
otherwise  be  caused  when  the  river  approai^hes  the  limit  of  navigation 
bv  jH»n*olation  through  the  {x^nneable  foundation.  This  arrangement 
also  obviates  tin*  mvessity  of  loi*kage  at  tho  upper  entrance  until  the 
river  4»t  C^elilo  is  alwive  ri»ferenco  (98),  and  at  tne  same  time  gives  an 
increase  of  de^ith  a  large  jnirt  of  the  time  in  the  long  upper  level. 

FliMHlimj  of  /v//<///.- -The  average  summer  high  watersof  the  Colmn- 
bia  River  wil I  completely  overflow  the  canal.    To  regulate  tho  outrance 
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of  the  flood  water  as  the  river  reaches  the  stage  of  38  feet  at  Oascade 
locks,  so  that  it  shall  not  come  over  the  walls  toward  its  upstream  end 
first,  the  slope  of  the  river  retaining  walls  is  made  somewhat  greater 
than  that  of  the  water  surface  corresponding  to  this  38-foot  stage, 
thus  allowing  the  flood  water  to  enter  the  canal  first  at  the  lower  end 
of  both  sections. 

Sluiceivays. — For  the  purpose  of  sluicing  out  of  the  canal  into  tlie 
river  any  sand  or  river  sediment  which  may  become  deposited  in  it, 
two  openings,  closed  with  suitable  steel  gates,  are  provided  in  the 
rock  or  river  walls,  one  near  Ten-mile  Rapids  and  the  other  just  below 
the  head  of  Five-mile  Rapids. 

Locln. — The  elevation  of  the  river  surface  just  above  Celilo  Falls 
rises  to  reference  (106.3)  when  the  stage  is  38  feet  at  Cascade  locks. 
The  plan  provides  for  a  lock  at  the  upper  entrance,  just  above  Celilo 
Falls,  with  a  cajmcitjr  of  lift  of  17  feet  to  pass  boate  between  the  canal 
and  river  until  the  limit  of  navigation  is  reached.  Another  look  is  to 
be  situated  just  below  the  head  of  Five-mile  Rapids,  with  a  lift  of  11 
feet.  At  the  lower  entrance  is  to  be  a  tandem  lock  to  overcome  a 
total  lift  of  69  feet  at  times  of  extreme  low  water,  each  lock  to  have  a 
lift  of  34:i  feet.  All  the  locks  are  to  be  40  feet  wide  and  capable  of 
passing  boats  250  feet  lonsf. 

The  locks  were  designed  by  Mr.  Chas.  F.  Walthers,  assistant  engi- 
neer, who  has  also  made  the  estimate  of  their  cost.  They  are  to  oe 
of  concrete  with  steel  gates,  and  are  all  founded  in  the  solid  basaltic 
rock.  The  valves  are  of  the  cylindrical  tvpe,  and  the  gates  are  designed 
to  be  opened  and  closed  by  hand  by  rack  and  pinion. 

Canal  lining, — Where  the  canal  is  situatea  in  sand  or  gravel  it  is 
proposed  to  line  it  on  the  sides  with  masonry  walls  in  mortar,  2  to  3 
leet  wide  on  top,  with  batter  on  one  side  of  2  on  1.  The  bottom  is  to 
be  lined  with  concrete  1  foot  thick.  Lining  was  not  thought  necessary 
for  sections  in  solid  rock.  As  a  relief  against  possible  upward  hydro- 
static pressure  on  the  concrete  bottom  of  the  canal  at  stage  oi  the 
river  approaching  the  limit  of  navigation  in  that  stretch  of  the  canal 
next  above  Ten-mile  Rapids,  two  rows  of  6-inch  diameter  tile  di:uin 
pipe  are  to  be  laid  under  the  concrete  with  T  joints  and  iron  weep 
valves  at  intervals  opening  into  the  canal. 

Walh, — Where  situatea  on  rock  the  walls  are  designed  to  bo  of 
rubble  masonry  in  mortar,  and  to  be  carried  up  at  least  2  feet  above 
either  the  water  level  in  the  canal  or  the  level  of  the  river  outside  at 
the  limit  of  navigation.  All  walls  are  given  an  ample  factor  of  sta- 
bility against  any  possible  pressui'e  to  which  they  mav  be  subjected. 
A  high  wall,  as  already  stated,  is  required  just  below  Celilo  Falls.  It 
will  he  about  1,200  feet  long  and  founded  on  rock  at  low  water  by 
building  a  low  cofferdam.  Tne  foundation  of  this  wall  is  not  expectecl 
to  bo  below  reference  (58)  at  any  point,  and  its  top  is  to  be  at  reference 
(106).  A  shorter  sj^ecial  wall  opposite  station  27+50  to  station  31  will 
have  to  be  as  high  as  80  feet  in  one  place  to  reach  a  rock  foundation. 
Both  of  these  special  walls  are  itemized  separatelv  in  this  estimate. 

Vntttctuni  of  canal  wJare  it  leaves  the  rock  ana  passes  into  the  saml^ 
oipfTiaUyjmt  above  Five- mile  liajnds  and  Ten-mile  Hapids. — At  Five- 
mile  Rapids  it  is  proposed  to  carrv  the  outside  lining  wall  down  f  n>m 
20  to  24:  feet  to  rock  or  gravel  foundation.  The  sand  between  the 
canal  and  river  will  be  thoroughly  riprapped,  and  in  the  most  exposed 
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places  hand  paved  with  waste  rook  from  excavations.  For  purposes  of 
estimate  the  outside  wall  was  carried  down  below  the  canal  bottom  its 
full  width,  but  without  batter.  This  gives  a  stronger  wall  than  is 
necessary  for  a  core  wall  only,  and  yet  hardly  strong  enough  for  a 
retaining  wall  if  all  the  sand  on  the  outside  of  it  should  be  washed 
away,  it  is  believed  that  the  riprapping  will  prevent  this,  especially 
as  there  is  but  little,  if  an}%  current  at  higher  stages  when  the  river 
reaches  or  covers  the  protection. 

The  part  of  the  canal  where  it  leaves  the  rock  just  above  Ten-mile 
Itapids  is  also  in  sand  of  very  great  but  unknown  depth,  but  it  is 
thought  that  the  canal  can  be  made  secure  by  riprapping  and  paving 
the  rivor  bank  in  the  manner  just  described.  Tne  canal,  for  tne  few 
hundred  feet  where  these  conditions  exist,  could  of  course  be  supported 
on  a  grillage  founded  on  piles,  but  estimate  on  this  plan  was  nol;  made. 
The  current  of  the  river  at  both  of  these  places  is  checked  at  high 
stages  b}'  the  gorges  at  Ten-mile  and  Five-mile  Rapids,  and  at  low 
stages  the  walls  are  completely  uncovered. 

The  other  two  places  where  the  canal  leaves  the  rock  and  enters  the 
sand  are  at  greater  distance  from  the  river,  and  can  be  protected  with 
a  less  amount  of  ordinary  riprap. 

Wood<'ri  lining  and  fend^^rH.—^haX  part  of  the  canal  in  rock  cuts  of 
considerable  height  was  estimated  to  have  1  foot  extra  of  rock  removed 
from  each  side  and  to  be  lined  with  heavv  wooden  fenders  fastened  at 
intervals  to  the  ro<»k. 

Protect uni  of  the  canal  against  hi'mnina  and  drifting  «a/i//.— The 
rapid  drifting  of  the  sand  under  the  inmience  of  the  violent  winds 
which  prevail,  especially  in  the  spring  and  autumn,  if  not  controlled 
will  be  a  serious  obstacle  to  maintenance  of'the  canal  throughout  the 
two  sand  and  gravelly  stretches.  The  test  pits  dug  during  the  survey 
tilled  very  rapidly  with  sand.  It  is  thought,  however,  that  by  irriga- 
ting the  sand  l>v  means  of  movable  pumps,  taking  water  from  the  canal 
itself,  that  the  greater  part,  or  at  least  a  wide  strip  on  each  side  of  the 
line,  can  l)e  reclaimed  and  support  a  growth  of  grass,  bushes,  and  wil- 
lows, and  thus  arrest  the  sand  movement  into  the  canal.  The  total 
area  of  the  ^and  l)etween  the  railroad  and  river  does  not  exceed  850 
acres,  which  it  would  seem  possible  to  take  care  of  for  a  reasonable 
expense. 

Dimension  ofcanafpri^n. — ^The  canal  prism  is  taken  at  65  feet  wide 
on  the  l)ottom,  and  in  figuring  the  quantities  a  slope  of  4  on  1  was 
allowed  for  rock  cuts,  and  in  the  sandy  portion  a  proper  allowance  was 
made  for  extra  excavation  for  side  Vails  and  concrete  lining.  The 
canal  is  designed  to  l)e  8  feet  deep  at  low  water,  with  7  feet  over  the 
miter  sills.  A  irrade  of  about  1  foot  is  given  the  bottom  between  the 
Celilo  and  Middle  locks. 

Pric<M, — In  making  the  estimate  the  unit  prices  as  fixed  bv  the  Board 
were  used.  One  dollar  per  cubic  yard,  however,  was  added  to  the 
(H)st  of  the  two  high  masonry  walls,  to  cover  extra  expense  in  founding 
them. 

AccetiHories. — Among  the  accessories,  7  sets  of  quarters  for  lock 
hands  were  included,  also  storehouses  and  tools  and  a  swing  footbridge 
at  every  fishery  isolated  by  the  canal,  as  well  as  one  wagon  bridge 
leading  to  Si^ufert  Brothers'  seining  ground,  just  below  T^m  Water. 

Drawingtf. — The  following  drawings  have  been  prepared,  viz:  A 
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Money  statement. 

July  1,  1903,  balance  unexpended $10,912.3) 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenanoe  of 
improvement ". 3, 420.66 

July  1,  1904,  balance  unexpended 7,491.54 

July  1,  1904,  outstanding  liabilities 155.  ffi 


July  1,  1904,  balance  available 7, 336.  M 


'Amount  (estimated)  requireil  for  completion  of  existing  project 229, 260.00 

Amount  that  can  be  profitably  expenaed  in  fiscal  year  ending  June  30, 
1906,  for  works  of  improvement,  m  addition  to  the  balance  unexpended 

July  1,  1904 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 


APPROPRIATIONS. 


Art  of— 

August  14,  1876 
June  18,1878... 
March  3,  1879 . , 
June  14,  1880  . 
March  3,  1881 . 
August  2,  1882 
July  5, 1884  .. . 
Augusts,  1886.. 
August  11,  1888 
September  19,  1890 


$90,000 
150,000 
100,000 
100,000 
100,000 
265,000 
150,000 
187,500 
300,000 
435,000 


July  13,1892 326,250 


Aft  of— 

March  3, 1893 $1,239,65S 


June  3, 1896. 

June  11,  1896 

March  3,  1899 

June  13,  1902 \\ 

Januarys,  1903,  deposited 
to  credit  of  appropria- 
tion, account  sales 


50,000 

179,597 

75,000 

30,000 


6,100 


Total 3, 784, 100 


U   U   12. 

OPERATING  AND  CARE  OF  CANAL  AND  LOCKS  AT  THE  CASCADES  OF 

THE  COLUMBIA  RIVER,  OREGON. 

The  canal  and  locks  around  the  Cascades  of  the  Columbia  Kiver. 
about  150  miles  above  the  mouth  of  the  latter  in  the  Pacific  Ocean, 
and  which,  although  incomplete,  enable  steamboats  drawing  8  feet  to 
run  as  far  upstream  as  The  Dalles,  Oreg,,  about  200  miles  above  the 
mouth,  were  formally  opened  to  navigation  November  5,  1896. 

OPERATIONS   DURING   THE   FISCAL  YEAR   1904. 

During  the  past  lisciil  year  the  locks  have  been  continuously  operated. 

The  only  work  in  progress  during  the  year,  aside  from  tlie  regular 
work  of  operating  and  curing  for  tne  locks  and  grounds,  consisted  in 
making  repairs  to  the  wing  wall  on  the  north  side  of  the  lower  entrance 
to  the  canal,  in  finishing  the  waiting  room  which  was  commenced  the 
previous  year,  and  in  making  minor  repairs  to  quarters. 

The  high  water  of  1J»03  has  caused  some  damage  to  this  protection 
wall  by  washing  the  spalls  from  the  joints  of  the  pavement  on  the  canal 
side.  It  was  considered  best  to  make  these  repairs  from  available  funds 
instead  of  dredging  in  the  canal  entrances,  as  the  boats  using  tbecaoftl 
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experioii4'od  no  diffiriiltv,  the  hi>^h  water  remaining  at  a  good  stage 
during  the  wlioie  vear.  The  reeoniniendation  that  this  work  be  done 
was  approved  antl  repaii-8  were  eompIeti*d  during  March,  1904,  the 
voids  all  U^ing  rilled  up  with  concrete  and  cement  mortar. 

Soundings  taken  in  the  fall  of  1903  show  that  probably  no  dredging 
will  be  re(iuin»d  in  the  lower  entrance  to  the  canal,  but  in  the  upper 
entrance  tne  soundings  show  a  deposit  of  from  8  to  5  feet  aliove  low 
water. 

The  work  has  In^en  under  the  immediate  supervision  of  Mr.  W.  L. 
Clark,  inspector. 

Monet/  statement. 

July  1,  1903,  lialanre  uaex|)ended $2,QI2S,'M\ 

Amount  allotte*!  July  8,  1904.  fmin  indefinite  appropriation 5, 000.  (X) 

7, 028.  :m 
June  30,  HKM,  amount  t>x|)ende<l  during  fiscal  year,  for  maintenance  of 

improvement 5, 090.  87 

July  1,  1904,  l)alance  unexi)onde<l 1,937.49 

July  1,  1904,  out*«tandinj?  liahilitie« 436.00 

July  1,  ItKH,  l)alance  available 1,501,49 


AIJXlTMKNlft. 


November  4, 1896 $2,500.00 

May  21,  1897 350.00 

Augui<t21,  1897 4,000.00 

Octol)er30,  1897 1,500.00 

July  26,  ims 13, 869.  36 

July  22,  1899 3,047.77 


July  26,  1900 $11,121.41 

July  19,  1901 2,243.63 

July  12,  1902 5,500.00 

July    8,1903 5,000.00 

Total 49,132.17 


JMaHed  MatntiriU  of  expei\ditarf$  for  operating  and  care  of  canal  and  lockM,  Columbia 

Riifr^  (hrgim,  dunng  thr fi»CiU  year  ending  Junr  SO^  1904. 


Month. 

Labor. 

Materialii 

for 
repaiin. 

Tools. 

fuel.  on. 

etc. 

Office 

expennes. 

iraperintend- 

ence,  and 

contlng«n- 

cle«. 

Total. 

1906. 
July 

185.00 
200.00 
19a  00 
194.60 
19t.OO 
225.60 

2n.75 
66A.fi0 
422. 7K 
648.80 
196.00 
216.2ft 

6280.90 

88.84 

8.96 

276.60 

486.76 

116.18 

63.99 
81.18 

6a6.V90 

AUglMt 

60.76 

6.80 

7H.96 

290.69 

SoptrmtKT 

199.26 

October 

66.66 

666.60 

SovemU'r 

679.75 

DfCcmlHjr 

10.00 

36S.68 

1901 
January 

327.74 

Ft'bruao* 

616.  (W 

Marrh 

422.75 

April 

May 

4.74 
IS.  99 

1.26 

20.60 

2.60 

La6 

560.74 
280.49 

June 

860.00 

697.75 

Total 

3.300.76 

1.813.97 

119.26 

856.90 

6,090.87 
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Summary  of  expenditures  made  on  operating  and  caring  for  canal  ofid  loeka^  Columbia 
River f  Oregon,  during  the  fiscal  year  ending  June  30, 1904,  submitted  in  compliance  wUk 
river  and  harbor  ad  of  My  5,  1884. 


Items  of  estimate. 


Labor 

Materials  for  repairs 

Tools,  fuel,  oil,  etc 

Office  expenses,  superintendence,  and  contingencies. 


Amaont 


$8,300.75 
1.813.97 

856.90 


Total ,      5,000.87 


COMMEBCIAL  STATISTICS. 


Canal  at  Cascades,  Oregon — Summary  of  business,  etc,,  during  fiscal  year  ending  June 

30,  1904. 


Month. 


July 

August 

September 
October . . . 
November 
December. 


1908. 


1904. 


January. . 
February. 
March  ... 

April 

May 

June 


Total. 


Average  gauge 
readings,  12  m. 


Upper. 


115.5 
106.1 
102.3 
102.6 
101.6 
100.8 


99.2 
99.0 
103.7 
112.4 
U9.8 
121.4 


Lower. 


101.2 
87.9 
81.6 
81.9 
80.3 
79.3 


76.9 
76.8 
84.2 
96.6 
106.5 
107.9 


Num- 
ber of 
lock- 
ages. 


104 
103 
115 
143 
119 
82 


53 
50 
54 
60 
78 
90 


1,046 


Looks 
operated. 


h.  m. 

31  20 

17  10 

19  10 

23  60 

19  60 

13  40 


8  50 

8  20 

9  00 
11  45 
17  55 
22  35 


Number  of  passages. 


Stem- 
wheel. 


108 
102 
115 
143 
118 
82 


52 
50 
54 
60 
72 
90 


203    25 


1,041 


Pro- 
peUer. 


Barge 
or  sail. 


1  j 


ToUl. 


101 
lOS 
115 
143 
119 
£ 


53 
50 
54 

(» 
73 
90 


1,046 


Month. 


1903. 

July 

August 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

May 

June 

Total 


Registered 
tonnage. 


88,618 
38,767 
38,816 
46,501 
39,021 
27,549 


16,416 
13,765 
12,090 
18,280 
27,621 
86,606 


868,897 


Freight 
carric 


ed. 


Ton$. 

8,002.75 

1,842.25 

4,820.00 

6,820.75 

4.822.00 

2,084.75 


1,068.26 
1,828.60 
1,620.00 
1,619.75 
1,872.00 
2,002.60 


81,918.60 


gers. 


Nutmber. 

9,671 
10.968 
12.615 

8.860 

6,S» 

5, 


2.064 
1,606 
2,161 
8,282 
4,688 
9.844 


76, 9n 


Statement  of  traffic  passing  through  canal  at  the  Cascades,  Oregon,  during  fiscal  year 

ending  June  SO,  1904. 

BOUND  UP. 


Month. 


July 

August 

September. 
October  ... 
November. 
December. 


1903. 


Coa\. 


Flour. 


Ton». 


326 


290 


Pounds. 


3,100 
1,000 
1,U00 


Miscella- 
neous 
grain. 


PoundB. 
4,000 
20,000 
10,500 
20,000 
45,500 
47,500 


Hay. 


Tons. 
5.00 


28.25 

114.25 

49.25 

60.60 


GatUe. 

Horsea. 

Aitfliter. 

MHRber. 

21 

HI 

7 

67 

80 

112 

28 

168 

98 

MO 

ti 

CI 

ifuwibet. 


41 


3 

IM 


■••••■••• 
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Statrmmt  of  trtiffie  jMining  through  canal  at  the  OuratU*^  Oregoiiy  rte. — rContiniKHl. 

BOrxn  UP— Continued. 


Mnntli. 


r«»al. 


January  . 
Fi'bnmry 
March..*. 
April.... 

May 

June 


IWM. 


7bw*. 


Flour. 


Pouful$. 
9,000 
4.000 
4.000 


4.000 
2.000 


MlMOella- 
neouii 
grain. 


Hay. 


C'attle. 


I 


PoufuU. 
85,000 
29.500 
26,500 
18.000 
6.000 
2.000 


TbnM. 
8S.50 
85.25 
e2.75 
21.50 
9.00 
12.00 


Sumbfr. 
14 
6 
26 
37 
130 
68 


ToUl 


616 


28.100 


314,500 


431.25 


464 


IIorm><«.  I  Slii't'p. 


Sumbrr. 
65 
61 
117 
129 
121 
145 


Suml>i  r. 


*f2 


1,287 


Xift 


Month. 


ImIjiwI-' 
lan(^oul< 
I  live 
I  ftock. 


Wool. 


Berries 
and  fruit. 


Lumber. 


July 

AUKUot 

8(*pt4'inlM>r. 

(K*ti>lH'r 

NovcnilM'r. 
lH,»cenilM'r  . 


19U3. 


yumhrr.  Amum/a   Found*. 


Ft.  B.  M. 


100 

9 

133 


27.500 


January . 
February 
Man'h . . . 
April ... 

May 

Junt» 


I9(M. 


31 


25,900 
1,000 

10,750 
1,000 


4.565 
8,200 
1,200 
7,180 
380 


800 

9.830 

4,800 

10.680 

14.500 


MiacelU- 
neouiimer- 
chAndlae. 


TbfM. 
717.00 
668.50 
687.50 
681.60 
656.50 
419. 75 


286.00 
376.00 
577.50 
715.00 
819.25 
897.25 


ToUl 
cargo. 


Tbfw. 

808.75 

731.50 
1.170.50 

930.75 
1.144.75 

667.00 


Paw(i>n- 
ger?«. 


Sumbtr. 
4.819 
5,096 
6,105 
4.112 
2, 782 
2.573 


T<)tal 


273     27,500         38,6S0         57,085         7,501.75 


415.25 

989 

484.00 

821 

758.50 

1,163 

868.00 

1.857 

995.50 

2,767 

1,082.75 

4,887 

9,882.25 

37, 921 

BOUND  1H)WN. 


Month. 


July 

AUKUM 

Hl'ptl'IIllKT 

CK'tolH'r 

XovenilMT 
IHfenilH'r. 


19W. 
January  .. 
Fehnmr>-  , 
Manh  .... 

April 

May 

Juno 


Wh««at. 


2,V»12.275 

:t.Htiii.(Hii) 
h.OTl.OOO 

3.i:»,ooo 

l,MlH.(KO 


m;.uuo 

166.  UM) 

313. 500 

TO.OlO 

93.000 

%.00U 


Flour. 


Miiirellane<' 
ouM  irrain. 


ISmnd*. 

IHmnd*. 

267.500 

198,000 

127.000 

197.500 

76.5a> 

i:r7,ooo 

581.500 

1*4.500 

479,500 

226.000 

%,(M)0 

352.000 

Hay 


7>»H*. 

5.50 


4,37.500 
381,500 
419.  ."iOO 
274.000 
285.500 
158.000 


4K1.000 
417.600 
216,600 
875,000 
829,000 
857.000 


Total. 


.    22, 224. 275  i    3. 584. 000       8, 121 ,  000 


10.25  I 


Cattle. 

1 
Homea. 

1 

Hhe<>p.   \ 

i 

Sumhrr. 

yumbrr. 

Sufnber.  , 

m 

259 

2.081 

5 

195 

78 

183 

288 

4,417 

526 

308 

2.223 

884 

271 

6,898 

60 

196 

9 
36 
75 
15 
69 
165 


Mincella- 

neou.H 

live 

»u>ok. 

y'umlter. 
62 
80 
126 
705 
175 
210 


111 

bi 

124 

810 
1.070 

241 
1,818 

200 

75 

156 
886 
600 

61 
185 
160 

15.75 


1,5» 


2,916         18,886 


1,73H 


Month. 


Wool. 


July 

Auinu*t 

HeptfUilMT 
<»ctolK«r... 
November 
iKtrember. 


1903. 


Pttund*. 

600 

54.000 

219.000 

800 


January., 
Februar> 
Maivh  .: 
April... 

May 

June 


1904. 


Berrieaand 
fruit. 


PtmndM. 

16,000 
249,000 
242,000 
188.800 
120,900 

10.600 


28.000 
9.600 

68.600 

20,600 
1.000 

111,600 


Lumber. 


BrttB.M. 
21,900 
17,060 
48,960 
106,200 
87,460 


Total. 


274.800  912,700 


10.  WO 
10,400 


807,800 


Miaccllane- 
ouamer-  | 
cbandiae. 

TbfM. 
156.60 
190.25 
322.50 
258.00 
394.60 
206.75 


50.25 
280.26 
221.26 
268.60 
206.75 
176.60 


2,608.00 


Total 
cargo. 

TbiM. 
2,190.60 
1.109.00 
8,154.25 
5,969.75 
8.177.75 
1.628.25 


668.00 
880.00 
866.60 
7W.25 
876.00 
970.25 


n- 


gem. 


yumbrr. 
4,857 
5.856 
6. 510 

4.2:i8 

8.538 
2.M8« 


1.095 
874 
990 
1.42:> 
1.771 
5.007 


22,066.60  1   89,050 
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This  stretch  of  the  Columbia  River  is  now  being  improved  under  a 
roject  having  for  its  object  the  providing  of  sufficient  depth  over  the 
ar  below  Vancouver  to  permit  ascending  vessels  drawing  20  feet  or 
more  to  reach  that  city,  to  be  accomplished  by  the  construction  of  a 
dike  from  ttie  Oregon  shore  to  the  head  of  Hayden  Island,  opposite 
the  town. 

In  the  opinion  of  Major  Langfitt,  as  stated  in  his  report  of  July  23, 
1902,  a  15-foot  channel  150  feet  wide  will  be  ample  for  all  needs  of 
commerce  for  some  time  to  come,  and  he  states  that  the  excavation  of 
such  a  channel  would  cost  $15,000,  and  would  require  $3,000  annually 
for  its  maintenance.  He  estimates  the  cost  of  a  permanent  dike  to  aid 
in  obtaining  and  maintaining  this  channel  at  $30,000.  He  believes, 
however,  that  the  demands  of  present  and  prospective  commerce  will 
not  warrant  these  expenditures  at  the  present  tune,  but  that  the  dike 
already  constructed  should  be  maintained  in  good  repair  at  a  coBt  of 
$5,000  annually.  These  views  are  concurred  m  by  the  division  engi- 
neer, Lieut.  Col.  W.  H.  Heuer,  Corps  of  Engineers.  In  his  supple- 
mental report,  dated  August  1, 1903,  Major  Langfitt  presents  a  plan 
for  provioing  a  channel  150  feet  wide  and  20  feet  deep  at  low  water, 
whicn  is  estimated  to  cost — 

For  dredging $60,000 

For  deflecting  dikes 110, 000 

For  maintenance  (annually) 10, 000 

including  $5,000  for  repairs  to  the  Hayden  Island  dike,  and  $5,000  for 
dredging. 

These  reports  have  been  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  as  provided  by  sections  8  and  14  of  the  above- 
mentioned  act;  the  locality  has  been  visited  by  a  conunittee  of  the 
Board,  and  a  public  hearing  has  been  held  at  Vancouver  at  which  inter- 
ested parties  appeared  in  advocacy  of  the  improvement.  Attention  is 
invited  to  the  Board's  reports  of  July  7  and  August  81,  1908.  here- 
with, and  1  concur  in  the  conclusions  of  the  Board  expressed  in  its 
report  of  August  31,  1908,  as  follows: 

The  Board  accordingly  recommends  that  the  project  for  the  improvement  of  the 
Columbia  River,  between  Vancouver  and  the  mouth  of  the  Willamette  River,  be 
modified  to  cover  the  dredging  of  a  channel  150  feet  wide  and  20  feet  deep  on  the 
line  proposed  in  the  district  oiiicer's  accompanying  report,  or  such  other  line  as  con- 
ditions exihiting  at  the  time  the  work  is  begun  mdicate  to  be  adviBable.  at  a  oo8t  of 
leOyOOO,  and  the  maintenance  of  said  chimnel  and  of  the  dike  at  the  head  of  Hay- 
den Island,  at  a  cost  of  $10,000  annually. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GlIiLESPIB, 

Brig.  Gen.y  Chief  of  JSngmeera^  U.  S.  Army. 
Hon.  Elthu  Root, 

Secreta7*y  of  War. 


beport  of  oapt.  w.  o.  langfttt,  corps  op  engineeba. 

Engineer  Office,  United  States  Arut, 

Portland,  Oreg.^  Jidy  2»,  190B. 

General:  In  compliance  with  Department  letter  dated  July  11, 
1902, 1  have  the  honor  to  submit  the  lollowinjir  report  upon  an  exami- 
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nation  of  that  portion  of  the  Columbia  River  between  Vancouver, 
Wash.,  and  the  mouth  of  the  Willamette,  with  a  view  to  attcertaiiiing 
the  effects  of  the  dikes  and  other  works  between  the  points  named,  in 
accordance  with  river  and  harbor  act  approved  June  13,  1902. 

The  project  of  improvement  of  the  above-named  portion  of  tlie 
Cohimbia  Kiver  was  approved  in  1892,  and  provides  for  increasing 
the  depth  over  a  shoal  about  2i  miles  below  the  town  of  Vancouver 
from  9  feet  to  about  2<)  feet  at  extreme  low  water  by  closing  the  head 
of  Oregon  Slough  by  a  dike  extending  from  the  Oregon  shore  to  the 
head  of  Hayden  Island,  at  an  estimate  cost  of  $100,000. 

At  extreme  low-water  stage  nearly  one-third  of  the  flow  of  the 
Columbia  River  originally  passed  through  the  slough,  and  it  was 
thought  that  by  diverting  the  larger  part  of  this  into  the  main  chan- 
nel of  the  river  the  latter  would  bd  considerably  deepened. 

The  dike  was  nearly  completed  in  1893.  A  subseauent  rise  in  the 
river  washed  away  the  head  of  Hayden  Island  and  allowed  about  the 
same  volume  of  the  river  as  formerlv  to  pass  down  the  slough.  In 
1897-98  the  dike  was  tinally  completed  and  joined  the  head  of  Hayden 
Island.  As  finished  it  is  nearly  a  mile  long,  with  two  cross  dikes  con- 
necting the  downstream  end  with  the  head  of  the  island,  which  is  well 
revetted  with  brush  and  stone.  The  elevation  of  the  top  of  the  dike 
built  in  1892-93  is  4  feet  above  low  water,  while  that  part  built  in 
1897-98  18  nearly  3  feet  higher.  Last  winter  the  dike  and  revetment 
were  placed  in  excellent  repair  by  the  expenditure  of  an  allotment  of 
t8.(K)0. 

The  work  was  evidently  designed  to  produce  its  greatest  effect  during 
low  or  medium  stages. 

Toward  the  end  of  the  low-water  period  last  winter,  from  Decem- 
ber 26  to  31,  1901,  a  survey  of  the  portion  of  the  river  comprii^iiig 
the  shoals  between  Vancouver  and  the  mouth  of  the  Willamette  wiis 
made  by  Assistant  Engineer  J.  S.  Polhemus,  a  map^  of  which,  plotted 
to  a  scale  of  1:10,000,  accompanies  this  report 

From  this  map  it  may  be  seen  that  the  controlling  shoals  occur,  one 
near  the  lower  end  of  Havden  Island  and  the  other  about  li  miles 
u()stream.  In  comi)aring  this  map  with  that  of  the  previous  survey 
made  in  1899,  not  long  after  the  completion  of  the  dike,  it  may  l>e 
observed  that  although  the  controlling  depth  over  the  shoals  in  question 
has  been  increased  by  the  dike  by  only  about  1  foot  there  has  neverthe- 
less lieen  a  very  considerable  scour.  The  area  of  water  18  feet  in  depth 
and  over  has  been  increased  to  a  marked  extent  The  upper  18-foot 
curve  extends  farther  downstream,  and  the  deep  pocket  near  the  foot 
of  the  island  bounded  by  the  18-foot  curve  is  about  twice  as  long  and 
a  Ihtio  wider  than  it  was  in  1899. 

The  shoal  li  miles  above  the  lower  end  of  Hayden  Island  has  at 
least  I  f<M)t  more  water  over  it  than  formerly.  The  bar  close  in  at  the 
lower  end  of  the  island  has  10  feet  at  the  shoalest  place  in  the  channel 
at  extreme  low  water  as  against  9  feet  before  the  aike  was  built  The 
channel  loading  in  a  northerly  direction  from  deep  water  just  above 
the  lower  |>oint  of  the  island  across  the  shoal  in  the  middle  of  the  river 
to  deep  water  along  the  north  bank  has  also  deepened  at  least  1  foot 
and  now  has  a  minimum  depth  of  9  feet  at  extreme  low  water.  This 
channel  ha^  moved  downstream  about  2,000  feet  and  was  used  during 
the  last  low-water  period  by  the  Hale  &  Kern  loaded  rock  barges  on 
their  way  to  Grays  Harbor. 

«  Not  printed. 
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It  IS  thought  that  before  any  verjr  appreciable  gain  in  depth  can  Ik* 
attained  over  the  shoals  in  question  it  will  be  necessary  to  supplement 
the  effect  of  the  dike  by  dredging  and  perhaps  by  further  permanent 
works.  These  latter  may  be  either  additional  jetties  or  raising*  the 
height  of  the  present  dike  or  both.  It  is  thought  that  at  higher  stages 
the  caving  of  the  banks  has  furnished  any  additional  waterway  needed, 
they  being  more  easily  attacked  than  the  bottom. 

It  would  seem,  however,  that  by  dredging  alone  a  moderate  increase 
of  depth  could  be  more  easily  and  cheaply  obtained  and  maintained. 

The  effect  of  the  dike  has  unquestionably  been  to  lessen  the  amount 
of  material  it  would  be  necessary  to  remove  to  obtain  the  projected 
depth. 

The  commerce  now  using  this  portion  of  the  river  is  amply  accom- 
modated with  present  depth  with  the  exception  of  the  stone  Imrges 
used  in  carrying  stone  to  Grays  Harbor  jetty  by  the  contractors  for 
that  work.  This  contract,  I  believe,  will  soon  be  completed.  Whether 
stone  for  Grays  Harbor  will  again  be  obtained  from  the  quarry  now 
use  I  is  very  questionable,  and  in  any  event  an  increase  of  three  or  four 
feet  would  probably  be  ample  for  the  style  of  barges  used,  and  prevent 
lighterage  now  necessary  at  low  water. 

xo  obtain  a  20-foot  channel,  as  contemplated  by  present  project  by 
dredging  alone,  would  require  the  removal  of  approximately  200,000 
cubic  yards,  at  a  cost  of  about  $40,000.  If  a  15-foot  channel  150  feet 
wide  is  adopted,  and  it  is  believed  this  will  be  ample  for  all  needs  for 
some  time  to  come,  60,000  cubic  yards  will  have  to  be  removed,  and  the 
estimated  cost  is  $15,000.  To  maintain  this  channel,  probably  an 
annual  dredging  would  be  necessary,  and  while  the  amount  so  required 
is  extremely  problematical,  probably  $8,000  would  cover  the  annual 
cost. 

A  permanent  dike  to  aid  in  obtaining  and  maintaining  the  16-foot 
channel  would  probably  cost  $30,000. 

On  the  whole  it  is  not  believed  that  the  demands  of  the  present  or 
prospective  commerce  will  warrant  the  expenditures  at  the  present 
time^  but  the  dike  already  constructed  should  be  maintained  m  good 
repair  and  beyond  possibility  of  failure.  This  can  be  done  probably 
with  an  annual  expenditure  of  about  $5,000,  but  of  course  unforeseen 
emergencies  may  occur  which  would  require  a  larger  sum. 

Further  survey  is  not  believed  necessary  at  this  time. 
Very  respectfully,  your  obedient  servant, 

W.  C.  Langfitt, 
Captain^  Corj>8  of  Engineen. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A» 
(Through  the  Divbion  Engineer.) 

[Fint  indonement] 

U.  S.  Engineer  Office,  Northern  Pacific  Division, 

San  Francisco^  Cal.^  July  25^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 
The  views  of  the  district  officer  are  concurred  in. 

W.  H.  Heuer, 
Lieut,  Coh^  Corps  of  Etigineera^ 

Division  Engineer. 
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peeond  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Ahmt, 

August  11, 1902. 
Respectfulljr  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders.  No.  24,  Headquarters,  Corp^^ 
of  Engineers,  current  series,  for  consiaeration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  18,  1902. 
By  command  of  Brigadier-Qeneral  Gillespie: 

A.  Mackenzie, 
Oohndj  Cbrpa  qf  JBkgin&ers. 

(Tblid  indontment.] 

Board  of  Engineers  for  Bfvibbs  and  Harbors, 

Washtfifftan^  D.  CI,  July  7, 190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  the  preliminary  examination  of 
^'Columbia  River  [Washington],  between  Vancouver  and  the  mouth  of 
the  Willamette,  with  a  view  to  ascertaining  the  effects  of  the  dikes 
and  other  works  between  the  points  named,"  the  indorsement  of  the 
division  engineer  thereon,  and  other  data  available.  On  May  14, 1903, 
a  committee  of  the  Boarci  made  a  personal  inspection  of  tne  locality 
and  held  a  public  hearing  in  Vancouver,  Wash.  At  thb  meeting 
various  interested  parties  appeared  in  advocacy  of  the  improvement. 

The  city  of  Vancouver  is  on  the  Columbia  River,  5  miles  above  the 
mouth  of  the  Willamette.  Twenty  feet  of  water  or  more  is  found 
along  the  water  front  of  the  city,  and  everywhere  below  the  citv, 
except  on  a  long  shoal  lying  about  21  miles  downstream,  on  which  tfie 
original  depth  was  about  9  feet  and  the  present  depth  is  about  10  feet. 
The  existing  project  is  to  obtain  20  feet  at  low  water  through  this 
shoal  by  means  of  a  dike  dosing  Oregon  Slough^  at  an  estimated  cost 
of  $100,000.  The  dike  was  completed  in  1893,  and  repaired  and 
extended  in  1898  and  1902.  Its  total  cost  has  been  about  $108,000. 
The  effect  of  the  dike  has  l)een  to  move  an  enormous  quantity  of  sand 
from  the  shoal  area,  but  the  increase  in  channel  depth  has  oeen  but 
about  1  foot. 

According  to  the  statement  furnished  by  the  Commercial  dub  of 
the  city  of  Vancouver  the  water-borne  commerce  of  Vancouver  for  the 
calendar  >'ear  1902  exceeded  489,000  tons,  of  which  the  largest  part  was 
lumber  (exported).  Much  the  greater  part  of  this  commerce  is  carried 
on  in  light-draft  vessels,  consiaerable  of  the  lumber  being  lightered 
over  the  shoal  to  vessels  lying  in  the  deep  water  downstream.  During 
the  summer  rise,  which  amounts  to  a  mean  of  20  feet,  and  has  been 
known  to  reach  80  feet,  deep-draft  vessels  load  at  the  Vancouver 
wharves. 

A  recent  act  of  the  le^slatureof  the  State  of  Washington  authorizes 
the  entablishment  withm  the  State  of  river  and  harbor  improvement 
district^*,  in  which  funds  may  be  raised  by  local  taxation  and  expended, 
among  other  purposes,  for  deepening  navigable  channels  under  the 
sup^^rvision  of  the  War  Department.  At  the  public  hearing  refeinMl 
to  above,  it  was  represented  that  it  is  the  purpose  of  the  people  of 
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Vancouver  to  take  advantage  of  this  act  to  raise  f  ands  for  the  purpose 
of  dred^ng  a  narrow  channel,  from  12  to  15  feet  deep,  through  the 
shoal  below  Vancouver,  for  the  immediate  relief  of  that  port. 

The  Board  is  of  the  opinion  that  in  view  of  the  present  and  reason- 
ably prospective  commerce  of  Vancouver  it  is  advisable  that  the  United 
States  should  undertake  what  further  work  may  be  necessary  to  secure 
a  20-foot  channel  through  the  shoal  below  Vancouver,  provided  the 
work  can  be  done  at  a  cost  not  greatly  to  exceed  the  preliminary  esti- 
mate of  the  district  officer  as  contained  within,  and  recommends  that 
the  district  officer  be  directed  to  prepare  a  final  estimate  of  cost. 
For  the  Board: 

Chas.  J.  Allen, 
lAeut.  Coh^^  Corps  of  Engineers^ 

Senior  Member  ojths  Board* 

[VliKirth  indoTMnieiit.] 

Office  Chief  of  Engineers,  U.  S.  Abmt, 

Jvly  11, 1903. 

Respectfully  returned  to  Major  Laneiitt,  who  is  directed  to  prepare 
the  final  estimate  of  cost  recomimendea  by  the  Board  in  third  indorse- 
ment hereon. 

•  •••••  * 

To  be  returned. 

A.  Maokenzib, 
Acting  Chief  of  Engineen. 

[Fifth  indoreement.] 

U.  S.  Engineer  Office, 
Portland^  Oreg,^  August  J,  190S. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  report  of  this  date  accompanying. 

W.  C.  Langfttt, 
Major,  Corjps  of  Efkgifieen. 
(Through  the  Division  Engineer.) 

[Sixth  indoneraent.] 

United  States  Engineer  Office, 

Northern  Pacific  Division, 
San  Francisco^  Cal.,  August  IS,  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommended  for  approval. 

An  examination  of  the  map  indicates  that  an  alternative  project  for 
a  dredged  cut  from  the  deep  pocket  south  of  A  Garden  and  extending 
in  a  northwesterly  direction  toward  A  Palmer  seemed  feasible,  and 
might  eliminate  the  two  expensive  proposed  dikes  shown  in  the  project 
submitted.  On  conmuinicatiiig  with  Major  Langfitt  on  the  subject, 
it  was  ascertained  that  he  had  given  the  alternative  cut  due  considera- 
tion and  rejected  it,  because  comparison  with  previous  surveys  shows 
that  the  channel  is  improving  along  the  line  of  the  cuts  which  are 
proposed  in  the  project  submitted,  which  he  considers  favorable  to 
maintenance  at  least  cost,  and  that  said  channel  is  at  present  used  by 
steamers.    The  alternative  cut  lies  diagonally  across  the  river  anH 
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f^eems  certain  to  fill  readily.    He  also  gave  other  reasons  of  less  impor- 
tance for  rejecting  the  alternative  cut 

W.  H.  Heuer, 
Limit.  Cd.^  Corps  of  Engineers^ 

Division  Engineer. 

UBtmnXh  tndonement] 

Office  Chief  of  Engineers,  U.  S.  Army, 

August  eij  190S. 
Respectfully  returned  to  the  Board  of  Engineers  for  Rivera  and 
Har})ors,  with  report  containing  final  estimate  as  recommended. 
By  order  of  the  Acting  Chief  of  Engineers: 

H.  F.  Hodges, 
Ifajor^  Corps  of  Engineers. 

pcighib  tndonement] 

Board  of  Engineers  for  Rivers  and  Harbors. 

Washington^  D.  CI,  August  il^  190S. 

RoHpectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  district  officer  estimates  that  to  provide  a  channel  150  feet  wide 
and  20  feet  deep  by  dredging  will  cost  960,000,  and  to  maintain  it  by 
dredging  will  cost  $5,0<X)  a  year.  As  the  outcome  of  an  attempt  to 
secure  by  dredging  alone  a  deep  channel  in  a  river  with  shifting  bed 
must  always  be  a  matter  of  uncertainty,  the  district  officer  submits  an 
estimate  of  fllO.OOO  for  two  dikes,  to  be  built  should  experience  show 
that  the  desired  improvement  is  impossil)le  of  attainment  by  dredging 
alone.  He  refers  to  the  fact  that  the  building  of  these  dikes  may 
necessitate  bank  protection,  but  makes  no  e^stimate  therefor. 

Should  it  be  found  necessary  to  use  on  this  stretch  of  river  the  con- 
traction and  protection  works  found  necesnary  on  alluvial  streams  of 
the  most  intractable  kind,  the  sum  of  $170,000  (the  aggregate  of  the 
estimates  for  dredging  and  dike  work)  would  probably  be  inadequate; 
but  the  Board  believes  that  in  the  present  instance  dredging  at  a  cost  of 
$60,000,  and  of  $5,000  annually  for  maintenance,  offers  a  reasonable 
prospect  of  attaining  the  end  desired.  It  is  also  believed  that  the  dike 
at  the  head  of  Hayden  Island  should  be  maintained,  at  least  for  some 
yeai*s  to  come;  for  which  work  the  district  officer  estimates  that  $5,000 
a  year  will  be  necessary.  These  expenditures  are  justified  by  the  vol- 
ume of  present  and  prospective  commerce. 

The  Board  accordingljr  recommends  that  the  project  for  the  improve- 
ment of  the  Columbia  River  between  Vancouver  and  the  mouth  of  the 
Willamette  River  be  modified  to  cover  the  dredj^ng  of  a  channel  150 
feet  wide  and  20  feet  deep  on  the  line  proposed  in  the  district  officer's 
accompanying  report,  or  such  other  hne  as  conditions  existing  at  tlie 
time  the  work  is  begun  indicate  to  be  advisable,  at  a  cost  of  l|^,0<)0, 
and  the  maintenance  of  said  channel  and  of  the  dike  at  the  head  of 
Hayden  Island,  at  a  cost  of  $10,000  annually. 

i  or  the  Board: 

Chas.  J.  Allkn, 


Lieut.  Col.^  Carps  of  Engineers^ 

Senior  Mefnwet  of  the  Board. 
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FLAN  AND  ESTIMATE  OF  COST  OF  IMPBOYEMENT  OF  COLUMBIA  BIVBB 
BETWEEN  VANCOUVER,  WASH. ,  AND  THE  MOUTH  OF  THE  WILUIMETTS 
BIVEB. 

United  States  Enoineeb  Office, 

Portland^  Oreg.^  Atigtist  Ij  190S. 

General:  In  compliance  with  instructions  contained  in  fourth 
indorsement,  dated  Office  Chief  of  Engineers,  July  11, 1903,  on  report 
from  this  office,  dated  July  22,  1902,  I  have  the  honor  to  submit  the 
following  final  estimate  for  the  permanent  improvement  of  the  Colum- 
bia River  between  Vancouver,  Wash.,  and  tne  mouth  of  the  Willa- 
mette River: 

The  last  survev  of  this  locality  was  made  December,  1901,  and  tiie 
estimate  is  based  on  the  results  then  obtained,  which  are  believed  to 
approximate  sufficiently  to  the  present  conditions. 

A  map^of  this  survey,  supplemented  with  the  outline  of  a  more  ex- 
tended survev  made  in  November,  1899,  is  submitted  herewith,  and  upon 
it  is  shown  the  approximate  location  of  the  proposed  dredging  ana  of 
two  deflecting  dikes.  These,  of  course,  should  be  changed  as  new 
surveys  made  before  the  work  is  started  may  show  necessary. 

The  dredging  is  estimated  as  in  sand  for  the  most  part,  as  indicated 
by  the  borings  shown  upon  the  map,  and  the  quantities  are  based  upon 
a  channel  160  feet  wide  apd  20  feet  deep  at  low  water.  The  price  of 
20  cents  per  cubic  yard  is  named  on  the  assumption  that  the  material 
will  have  to  be  dredged  and  removed  on  scows.  If  either  of  the  suction 
dredges  belonging  to  the  port  of  Portland  can  be  obtained  for  this 
work,  it  is  behevSi  the  dredging  can  be  done  for  about  half  the  price 
named.  This  can  not  be  determined  at  the  present  time  and  it  is  not 
deemed  advisable  to  consider  this  probability  in  the  estimate. 

The  estimated  cost  of  the  work  is  as  follows: 

Dredging  upper  shoal,  140,000  cabic  yards,  at  20  cents 128,000 

Dredging  lower  shoal,  130,000  cubic  yards,  at  20  cents 26, 000 

Engineering,  superintendence,  and  contingencies 6, 000 

Total 60,000 

Two  deflecting  dikes  are  included  in  this  plan  for  permanent  improve- 
ment, but  these  are  to  be  built  only  in  the  event  that  the  dredged 
channels  fail  to  maintain  themselves,  or  can  not  be  maintained  by  annual 
dredging  at  a  nominal  cost.  These  dikes  are  to  be  of  rubblesCone  on 
heavy  brush  mattress,  and  carried  to  height  of  6  feet  above  low  water; 
one  to  be  2,500  feet  in  length  from  the  Washington  shore  above  the 
upper  dredged  cut,  and  one  2,000  feet  in  length  from  the  foot  of  Hay- 
den  Island. 

The  estimated  cost  of  these  dikes,  including  necessary  shore  protec- 
tion, is  as  follows: 

Upper  dike  from  Washington  shore,  2,500  feet,  at  $20  per  foot $50, 000 

Lower  dike  from  foot  Hayden  Island,  2,000  feet,  at  |25  per  foot 50, 000 

Engineering,  superintendence,  and  contingencies 10,000 

Total 110,000 

In  the  event  of  the  construction  of  the  upper  dike,  it  is  altogether 
probable  that  it  would  be  found  necessary  to  protect  some  portion,  at 

''  Not  reprinted;  printed  in  House  Document  No.  56,  Fifty -eighth  GoogreeB,  second 

session. 
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least,  of  the  lower  half  of  Hayden  Island  along  the  channel  bank  on 
account  of  the  increased  current.  This  contingency  is  not  included 
in  the  present  estimate  and  is  left  for  future  development. 

The  existing  dike  at  the  h^Kl  of  Hayden  Island  should  be  annually 
maintained  in  good  repair  and  beyond  possibility  of  failure,  and  the 
proposed  channels,  when  dredged,  shouloi  also  be  maintained  by  annual 
dreaging.    The  estimated  cost  of  this  annual  maintenance  is  as  follows : 

Repairs  to  Hayden  Island  dike $5,000 

Dredging 6,000 

Total 10,000 

The  formet*  estimate,  which  included  the  dredging  of  the  upper 
shoal  and  a  short  cut  across  the  sands  at  foot  of  Ilayaen  Island  into 
the  south  channel,  wiiich  the  proposed  lower  dike  will  close,  was  sub- 
mitted to  provide  an  immediate  20-foot  channel  at  the  least  ponsihlo 
cost.  For  permanent  improvement,  however,  the  plan  herein  outlined 
is  recouHiiended. 

Very  respectfully,  your  obedient  servant, 

W.  C.  Lanofttt, 
MajcT^  Corps  of  Engineers. 
Brig.  Gen.  O.  L.  Gillespie, 

Vhi4»f  of  Engineers^  U.  S.  Am 
(Through  the  Division  Engineer.) 
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PRKLIMINAKY  EXAMINATION  AND  SURVEY  OF  UMPQUA  RIVER, 

OREGON. 


[Printod  In  Houie  Doc.  No.  tlO^  Plftj-elffhth  ConfrMi,  Moond  Moloa.) 

War  Defabtment, 
Office  of  the  Chief  of  ENOiKEEBfl, 

WasMngUm^  December  £9, 190S. 

Sir:  I  have  the  honor  to  submit  herewith  for  transmission  to  Con- 

iros8  reports  dated  March  9  and  October  22,  1903,  by  Maj.  W.  C. 
langfitt,  Corps  of  Engineers,  upon  preliminary  examination  and  sur- 
vey, respectively,  of  umpqua  Kiver,  Oregon,  **  with  a  view  to  ascer- 
taming  whether  present  needs  of  commerce  reauire  improvement  at 
the  mouth  thereof,'^  ordered  by  the  river  and  narbor  act  approved 
June  13,  11K)2. 

nro  1904 220 
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Major  Langfitt  stated  in  his  report  on  preliminary  examination  that 
*'if  a  suflScicnt  improvement  could  be  made  for  a  moderate  sum  the 
locality  could  be  reported  as  worth} ,"  but  that  no  definite  plans  or 
estimates  could  be  submitted  prior  to  the  making  of  a  survey.  Such 
survey  was  accordingly  authorized,  and  the  report  thereon  contains  a 

Sroject  for  improvement  necessar}'  to  obtain  a  channel  15  feet  in 
epth  from  the  town  of  Gardiner,  8  miles  above  the  river's  mouth, 
to  deep  water  on  the  outer  edge  of  the  bar  beyond  the  mouth,  by  the 
construction  of  a  north  and  a  south  jettv  and  by  dredging,  at  a  cost  of 
^621,431.32,  and  possibly  of  $271,131.80  additional  for  jetty  work 
that  might  prove  necessary  to  obtain  the  full  depth  and  breadth  of 
channel  desired. 

In  the  opinion  of  Major  Langfitt  the  expenditure  of  so  '*  large  a  sum 
as  $(>22,000  can  hardly  be  recommended  at  the  present  time,  and  in 
transmitting  the  survey  report  to  this  ofiice  tne  division  engineer, 
Lieut.  Col.  \V.  H.  Heuer,  Corps  of  P^ngineers,  expressed  the  opinion 
that  the  full  amount  of  work  estimated  for  in  the  project  would  be 
necessarj'  to  produce  and  maintain  the  required  depth  of  water, 
making  the  total  estimated  cost  $892,563.12;  that  the  cost  of  the 
improvement  is  incommensurate  with  the  benefits  likely  to  be  desired, 
ana  that,  for  the  present  at  least,  it  is  unnecessary  and  unworthy  of 
beihg  undertaken. 

For  similar  reasons  set  forth  in  its  report  of  December  10,  1903, 
herewith,  the  Board  of  Engineers  for  Rivers  and  Harbors,  created  by 
section  3  of  the  aforementioned  act,  believes  that  present  needs  of 
commerce  do  not  require  improvement  at  the  moutn  of  the  Umpqua 
River,  and,  therefore,  that  no  work  with  this  end  in  view  should  be 
undertak(^n  ))v  the  United  States  at  this  time. 

1  concur  in  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 

liriij,  GiU.^  Chu'f  of  Engineers^  U,  S.  Army, 

Hon.  Eliiiu  Root, 

Sefvetiiry  of  War. 


rrellminary  examination  of  l'mpqua  river,  oregon. 

United  States  Engineer  Office, 

Portland^  Oreg.^  March  9^  190:^. 

(jeneral:  I  have  the  honor  to  submit  the  following  report  on  the 
preliminary  examination  of  **  Umpqua  River,  with  a  view  to  ascertain- 
\\\^  whether  present  needs  of  commerce  require  improvement  at  the 
mouth  thereof,""  as  required  by  the  river  and  harlK)r  act  of  June  13, 
19(>2,  and  letter  from  Office  Cliief  of  Engineers,  dated  June  23,  1902. 

The  following  general  description  of  the  locality  is  taken  from  a 
similar  preliminary  report  submitted  by  Capt.  (now  Major)  W.  L. 
Fisk,  Corps  of  Engineers,  under  date  of  August  28,  1897,  and  printed 
in  Report  of  the  Chief  of  Engineers  for  1898,  pp.  2992-2994,  inclusive. 

The  riiii)qiia  Uiver  is  the  largest  ptreain  eiui)tying  into  the  Pteific  between  the 
Sacramento  and  Columbia  rivers.    It  rises  in  the  Cascade  Moontiiiiis  about  120  imle« 
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eaHt  of  the  coast,  flows  in  a  general  northwesterly  direction,  and  emptien  into  the 
l^unflc  Oi^ean  about  175  milen  south  of  the  mouth  of  the  Columbia  River. 

The  Tnipqua  River  was  one  of  tlie  earliest  gateways  to  the  interior  of  Oregon,  and 
it  wan  thn)iigli  thin  valley  that  many  of  the  early  settlers  and  supplies  found  tlieir 
way  to  the  mining  regions  in  the  south wentem  part  of  the  State.  The  river  is  navi- 
gable only  to  the  head  of  tide  water,  a  distanci*  of  26  miles,  and  above  this  point  in 
little  elM^  than  a  mountain  stream  of  successive  shallow  rock  rapids,  gravel  hIiohIh, 
an<l  intervening  pools. 

The  total  drainage  area  of  the  river  and  its  tributaries  is  about  4,00()  sqiuire  niih^. 
The  region  tributary  to  the  Umpqua  supports  a  growth  of  valuable  timl)er,  and  the 
upper  valley  is  bn>a<l  and  fertile  and  w^eli  umler  cultivation. 

6n  the  tidal  ])ortion  of  the  river  there  is  practically  no  arable  land,  as  the  vall(>y 
(xmtrai^ts  and  the  river  winds  between  high  nills  on  either  side,  hence  the  industrit^ 
of  the  M*<*tion  are  confined  largely  to  the  pnxluction  of  lumber  and  canning  of 
salmon. 

The  Hinall  village  of  Scottsburg,  containing  about  1(X)  inliabitants,  is  situateil  at  the 
hea<l  of  navigation  for  river  craft,  and  is  the  point  of  transfer  from  stage  to  steamer 
on  the  route  to  the  mouth  of  the  rmp(|ua. 

(lanliner  i.M  the  princi)>al  town  of  the  lower  rmpcfua  ami  is  situate<l  al>out  H  miles 
alM>ve  the  mouth,  at  the  head  of  navigation  for  si^agoing  vessels. 

liardinrr  hiis  a  iM>pulation  of  about  400,  and  is  the  manufacturing  i>oint  of  this 
WH'tion,  having  a  sawmill  with  a  (capacity  of  80,000  feet  B.  M.  per  <lay,  &  cannery 
with  an  output  of  10,000  itases  i>er  year,  and  a  (Teamery  which  in  fft95  shippe<l 
40,0(X)  iMMiiKiH  of  butter. 

Smith  River  joins  the  Umpqua  ab<»ut  1  mile  above  iTardiner  ami  is  the  prin<'ipal 
tributarv  of  this  section. 

The  l'm|M)ua,  al)ove  the  mouth  of  Smith  River  to  the  head  of  navigation,  varies 
in  width  from  .500  feet  to  one-half  mile  and  has  a  depth  of  from  2  to  20  feet  at  time 
of  low  titlf . 

Fmm  the  niouth  of  Smith  River  to  the  ocean  the  Umpqua  widens  out  into  an 
elongateil  l»Hy  (»r  tidal  estuary,  varying  in  width  from  thn^e-eighths  to  H  mik*s  and 
having  a  minimum  «lepth  of  al)out  10  h^et  at  low  tide.  This  bay  contains  hen»  and 
then'  a  few  marshy  islands  and  quite  an  ex|ians(*  of  mud  flatB,  bare  at  time  of  low 
wattT.  The  last  4  miles  of  liavan*  )K)unde<1  (m  the  east  and  south  by  a  high  nn'ky 
hliore,  a  pn»minent  indentation  of  which  forms  Winchester  Bay,  just  inside  the 
entrance.  On  the  west  and  north  UHween  the  bay  an<l  oi*ean  is  a  broad  sand  spit, 
mostly  liare  of  all  veg(>tation,  al>out  4  mih*s  in  length  and  1  mile  in  width. 

A  gmup  of  sunken  nM*ks,  known  as  "Ork  reef,**  lies  in  mid-channel  l)etweon  Win- 
clu*ster  Hay  and  the  north  spit.  This  reef  is  l)an^  at  low  water,  but  forms  no  serious 
olvtnK'tioii,  as  it  is  well  buoyed,  and  the  channel  to  the  west  is  about  one-fourth 
mile  in  width  ami  of  ample  depth. 

The  harlM)r  thnmt  proiier  is  900  f(>et  wide  at  low  tide,  and  has  a  minimum  depth 
of  al>out  'M)  ftvt.  while  at  high  water  the  width  l>etween  shore  linea  is  one-half  mile 
or  m«)n\ 

On  the  south  side  of  the  entrance  is  a  rocky  reef,  liars  at  low  tide,  which  exten<is  a 
short  distancv  into  the  channel,  but  seems  no  serious  menace  to  navigation. 

The  vn'Ht  of  tht>  l>ar  lies  southw(*st  of  the  entrance  about  1  mile,  and  though  influ- 
ence<l  somewhat  by  m'ean  storms  and  river  freshets,  the  average  depth  thereon  is 
seld<mi  less  than  i:{  f(H»t  at  low  water.  The  distance  Iwtween  breakers  on  the  bar  is 
alnrnt  1,800  feet,  and  th<'  :i-fathom  cur>'e  is  found  about  2,000  feet  each  side  of  the 
crest.  At  times  <lnrinff  the  rainy  scasim  heavv  freshets  occur  in  the  river,  adding 
an  immense  volume  of  fnt<h  water  to  the  tidal  dischaiige,  which  is  usually  more  detn- 
mental  than  l>eneflcial  t«>  the  entrance,  in  tliat  the  increased  current  scours  awavthe 
sands  of  the  north  spit  and  deposits  the  same  u|>on  the  bar.  The  mean  range  of  tide 
on  the  I  Kir  is  alK»ut  5  ftH*t,  or  6.2  feet  above  the  Coast  Survey  datum  of  mean  lower 
l«>w  water;  heiu*e  the  <lepth  on  the  cnwt  at  mean  high  water  is  about  19  feet. 

The  tidal  influence  extends  alm<M<t  undiminisheil  tor  a  distance  of  26  miles  up  the 
rtn|K]ua  to  the  foot  of  the  rapids,  and  the  ti<lal  area  of  the  stretch  is  about  10  square 
miles,  giving  an  average  dist^harge  at  the  mouth  of  about  65,000  cubic  feet  per 
siH^ond. 

No  hidden  <langers  lie  off  the  entrance  to  the  river,  ^d  the  coast  for  about  20  miles 
on  either  side  is  a  sandy  l)each,  liehind  which  are  sand  dunes,  those  to  the  south  of 
the  entramn*  rising  to  <'onsiderabIe  height,  thus  forming  a  conspicuous  landfall  for 
vi*sw»ls. 

\  flrst-onh^r  light-house  is  situated  on  the  heights  al)out  three-quarters  <»f  a  mile 
H4»uth  of  the  entrance,  and  a  life-saving  station  is  located  on  the  north  s]>it,  al>ont  1 
mile  alx>ve  the  mouth  of  the  river. 
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Because  of  the  slight  variation  in  position  and  depth  of  this  bar,  the  Umpqna 
River  entrance  has  always  l)een  considered  one  of  the  safest  on  the  ccMist,  and  com- 
parison of  the  earliest  known  Coast  Survey  of  1854  with  that  of  most  recent  date 
shows  but  little  change  and  confirms  this  reputation. 

Mr.  1).  B.  Ogdeii,  assistant  engineer,  visited  the  locality  at  my 
request,  and  the  following  extract  is  made  from  his  report: 

On  February  17,  through  the  courtesy  of  the  Gardiner  Mill  Company,  who  extended 
me  the  ui?e  of  their  bar  tug  Hunter,  I  was  enabled  to  take  a  number  of  Bounding}^  nn 
the  crest  of  the  bar.  According  to  the  time  and  tides  given  by  the  Coast  and  (ief^ 
detic  tables,  soundings  were  made  on  the  bar  at  alx)ut  half  tide,  or  3  feet  above  mean 
lower  low  water.  The  minimum  depths  obtaine<l  on  the  crest  was  14  feet,  or  reduced 
to  mean  lower  low  water,  1 1  ft^*. 

The  present  shoal  condition  of  the  bar  is  no  doubt  due  to  a  heavy  freshet  in  the 
UmiMjua,  which  (K;curre<l  early  in  February,  which  it  is  claiinecl  scoured  away  the 
samls  of  the  north  spit  and  made  deiK>sit  on  the  bar.  The  tug  Hunter,  draft  11  feet, 
went  aground  on  the  bar  at  half  tide  in  attempting  to  cross  out  a  day  or  two  after  the 
freshet. 

Other  than  a  probable  2-foot  decrease  in  depth,  the  position  and  condition  of  the 
bar  at  the  present  time  is  practically  the  same  as  that  described  in  the  report  of  the 
former  eifamination. 

The  following  are  the  commercial  statistics  of  the  river  as  furnished  bv  the  Ga^ 
diner  Mill  Company  for  the  year  ending  December  31,  1902: 

Xumhf'r  of  eoa^vujue  ves»eU  arrixin(j  mtd  drjxirtituj. 

Sail: 

Arrivals •---«..... 4$ 

Departures I*II!!'    49 

Steam:o 

Arrivals 120 

Departures WV...  12U 

Total  crossings  over  bar 33ii 

The  schooners  LUy^  Louise y  Sadie ^  Dora  Bluhm^  Beidahy  Liicy^  Zampa,  and  CaroUw 
made  regular  trips  to  and  from  Gardiner  for  lumber  cargoes  to  San  Pedro  and  Stn 
Francisco.  In  addition  to  these,  the  schooners  Snn  Buena  Vejttura  and  Magqv ''. 
Ru«8  made  one  trip  each  to  this  port. 

The  maximum  draft  of  vessels  crossing  out  over  the  l>ar  was  14i  feet.  It  was,  bow- 
ever,  impracticable  to  loml  to  this  draft  during  about  four  months  of  the  vear  the  Yw 
being  too  shoal  to  permit. 

The  stern-wheel  steamer  Eva,  draft  2J  feet,  made  daily  trips  on  the  Umpqua  River 
between  Gardiner  and  Scottsburg,  a  distance  of  20  miles,  and  also  between  Gardiner 
and  the  mouth  of  the  Umpqua  River,  a  distance  of  9  miles.  During  the  vear  the 
steamer  Era  carried  5,847  passengers  and  2,500  tons  of  freight. 

The  steam  propeller  Juno,  draft  4  feet,  made  biweekly  trips  on  Smith  River. 
between  (Jardiner  and  Sulphur  Springs,  a  distance  of  about  20  miles,  and  durine  the 
year  carrie<l  1,240  passengers  and  1,50()  tons  of  freight. 

The  steam  propeller  Vmpquay  draft  3J  feet,  made  daily  trips  between  Gardiner  aDd 
North  Fork  of  Smith  River,  a  distance  of  about  15  miles,  auring  about  nine  montlMi 
of  the  year,  and  during  that  time  carried  (estimated)  1,250  passengers  and  1,250  tow 
of  freight. 

The  steam  propeller  Hunier  (tug),  draft  11  feet,  made  almost  daily  trips  between 
(iardiner  and  the  river  entrance,  crossing  over  the  bar  as  the  business  of  towins: 
vessels  required. 

The  following  in  an  estimate  of  the  business  of  the  port  for  the  year  ending  Deceni- 
ber31,  1902:  ^ 

Receipts, 

General  merchandise tons. .  2  7?M> 

Agricultural  implements .V.do.  I  *  "'   25 

( 'annery  and  creamery  supplies "dol  1 .       100 

«  Tug  Jiu  liter. 
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Lumber leet . .  1 «,  000, 000 

Lath M  pieces..  2,d00 

Cattle  and  hoga tons. .  500 

(irain do...  100 

Bntter  and  cheene do. . .  'M) 

lx*athor do. . .  7 

MiHcellaneous,  fruits,  etc do. . .  100 

K8tiniate<l  value  of  imports |160, 000 

E(«tiniat4.Mi  value  of  exports 225, 000 

There  are  two  salmon  I'anneries  at  Gardiner,  but  neither  was  in  operation  during 
the  year  1902  liecause  of  the  low  prii^e  of  cannetl  tlsh.  During  the  year  1901  their 
output  was  400  tons. 

Tho  following  stati8tic8  were  given  by  Captain  Fisk  in  biH  report, 
showing  the  connnerce  of  the  locality  for  tne  calendar  year  ending 
Det»en)l)er  31,  1890: 

Receipt*. 

General  merchandise tons..  1, 500 

Agricultural  implements do. ...  10 

Caiinery  Hupplies do. ...  (JO 

ShipmefiU, 

Lumber feet..  10,000,000 

Lath M..  2,000 

Salmon tons. .  350 

(Jrain do....  125 

CattU* do 250 

Miscellaneous  freight do 58 

h>timate<l  value  of  imports $103, 500 

KstimatcNl  value  of  exports $151, 450 

A  <'onn)arison  of  these  statistic's  with  those  quoted  from  Mr.  Ogden's 
report  shows  that  lK)th  ini|H>rt.s  and  exports  have  very  much  increased 
in  th*»  six  years  from  ISIM)  to  1902,  the  former  practically  45  per  cent 
and  the  latter  4s^  |x'r  cent  in  values.  It  neems  proliable,  also,  that 
thesi^  values  will  continue  to  increase  under  present  i*ondition8  but 
more  slowly,  presuming  that  tl)epret»ent  general  prosperity  continues. 
The  development  would  pn>l>ahiy  l)e  ac*celeratea  with  the  improved 
facilities  for  comment,  that  a  deeper  and  fixed  channel  over  toe  bar 
would  encourajje.  The  same  trouble  is  experienced  here  in  winter  as 
at  all  other  of  the  ocean  Imrs  along  the  Oregon  and  Washington  coasts, 
the  delays  tt)  vessc»ls  by  Inking  bar  l)ound  forming  a  serious  item  of 
expense.  In  this  connei^tion  attention  is  invited  to  letter,  attached 
hei-eto  iLs  ApiH»ndix  A,  from  Mr.  O.  B.  Hinsdale,  secretary  of  the 
(lardiner  Mill  C<mii)any,  the  only  firm  exporting  lumber  from  the 
loi^ality.  Mr.  Ilinsoale  gives  statistics  showing  toat  9  vessels  during 
two  years  were  l>ar  bound  six  hundred  and  twelve  days  and  e^stimates 
t  he  losses  thus  incurnHl  at  ♦6i>,<KK>,  or  $3(>,(KK)  per  year.  With  a  deeper 
tix<Hl  (*hannel  acn)ss  the  liar  a  large  part,  but  not  all,  of  these  delays, 
with  the  (*()nse(|uent  loss,  would  have  been  avoided.  It  may  l>e  remarkea 
here  that  except  by  stage  of  44)  miles  over  mountainous  road  the  only 
outlet  of  the  lower  Umpaua  commerce  is  by  sea. 

In  view  of  the  favorable  showing  made  in  the  commerce  of  the 
Um{Kiua,  it  is  thought  that  if  a  sufficient  improvement  could  be  made 
for  a  moderate  sum  the  locality  could  be  reported  as  worthy.  The 
liar  i.^  naturally  a  good  one,  good  rock,  lumber,  and  piles  can  be 
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obtained  relatively  cheaply,  and  circumstances,  generally  speakiiifi^,  are 
veiy  favorable  to  low  cost  of  work.  An  examination  of  the  Uoast 
Survey  map  of  1885-86  would  indicate  that  probablv  sufficient  improve- 
ment could  be  obtained  within  reasonable  Amits  or  cost.  No  definite 
plans  or  estimates,  however,  can  be  submitted  without  a  survey,  the 
cost  of  which  is  estimated  at  $4,000. 

It  is  therefore  recommended  that  an  allotment  of  this   amount, 
$1,000,  be  made  for  the  purpose  of  making  the  necessary  survey. 
Very  respectfully,  your  obedient  servant, 

W.  C.  IiANGFITr, 

Captain^  Carps  of  Engineers. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  8.  A, 
(Through  tne  Division  Engineer.) 

[First  indonement]. 

IT.  S.  Engineer  Office,  Northern  Pacific  Division, 

Scm  Francisco^  Cal,^  March  12^  190S. 

Respectfully  forwarded  tq  the  Chief  of  Engineers,  United  States 
Army.  Whether  or  not  the  river  is  worthy  of  improvement  will 
depend  largely  upon  the  estimated  cost  of  improvement.  This  can  not 
be  determined  without  a  survey.  It  is  recommended  that  $^,000  be 
allotted  for  a  survey. 

W.  H.  Heuer, 
Lieut.  Col.^  Corps  of  Engineers^ 

Dimsion  Migmeer. 

[Second  indorsement] . 

Office  Chief  of  Engineers,  U.  S.  Army, 

March  W,  1903. 

Respectfully  referred  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  ^,  Headquarters,  Corps 
of  Engineers,  series  of  1902,  for  consideration  and  recommendation. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

Washington,  D.  C,  March  £6^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Arm  v. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  tfcc 
within  report  of  the  district  officer  and  the  indorsement  of  the  divbion 
engineer  thereon. 

The  commerce  involved  is  at  present  not  large,  but  it  is  growing, 
and  in  the  opinion  of  the  Board  an  increase  in  depth  on  the  bar  and 
in  the  river  as  far  up  as  Gardiner,  8  miles,  would  result  in  a  considerable 
increase  of  business. 

The  physical  conditions  at  the  mouth,  particularly  the  comparative 
stability  of  the  bar  channel  in  depth  and  position,  indicate  that  the 
improvement  needed  can  probably  l>e  accomplished  at  reasonable  cost; 
this,  however,  can  only  be  determined  by  a  survey. 
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In  the  opinion  of  the  Board  the  improvenient  is  one  worthy  to  be 
undertaken  by  the  United  States,  provided  it  can  be  made  at  reasonable 
cost.  The  Board  therefore  •recommends  that  there  be  made  an  allot- 
ment of  $4,000  for  the  necessary  survej^  and  estimate,  as  recommended 
by  the  district  officer  and  division  engineer,  said  survey  and  estimate 
to  cover  the  improvement  of  the  river  to  Gardiner. 

For  the  Ikmrd: 

H.  F.  Hodges, 
Major^  Corps  of  En^ineers^ 

Senior  Membtrr  IWse^U. 

[Fourth  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Abmy, 

AtrrU  4,  190S. 
Respectfully  submitted  to  the  Secretary  of  War. 
This  in  a  report  on  preliminary  examination  of  Umpqua  River, 
Oregon,  authorized  by  the  river  and  harbor  ac*t  approved  June  13, 1902. 
Inviting  attention  to  the  report  of  the  Board  of  Engineers  for  Kivei-s 
and  Harbors  in  the  preening  indorsement,  I  recommend  that  a  survey 
of  the  locality  as  proposed  l)e  authorized. 

G.  L.  GnxESPiE, 
Jtruj.  G«m,^  Chief  of  EngifkeiTiH^  U.  S.  Antii/, 

[Fifth  indnrM^ment.] 

War  Department, 

April  7,  1903. 

Approved  as  recommended  bv  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  AVar: 

J.  C.  Churchtix, 
ArtiNfj  Chief  ( 'lerh 

[Sixth  iiiilorNomcnt.] 

War  Department, 
Offic'k  of  the  Chief  of  Engineers, 

WiMhington^  November  12^  1903. 

Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
HarlHjrs  with  report  of  survey  as  recommended. 
By  order  of  the  Acting  Chief  of  Engineers: 

H.  F.  Hodges, 

jySyV/r,  Corj>it  of  Emjineers. 

[Serenth  Indofwment.] 

I^>AKT>  OF  Engineers  for  Rfvers  and  Harbors, 

Wijufhingtofi,  D.  CI,  December  10^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army. 

Ill  addition  to  the  within  report  the  Board  of  Engineers  for  Rivers 
and  IIarlH)r8  has  ix)nsidered  toe  accompanying  report  of  the  district 
officer  on  a  survey  of  Umpqua  River,  Oregon,  "with  a  view  to  ascer- 
taining whether  present  needs  of  commerce  reauire  improvement  at 
the  mouth  thereof,*'  and  the  indorsement  of  tne  division  engineer 
upon  the  same. 
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The  district  officer  submits  a  project  for  the  improvement  necessary 
to  obtain  a  channel  16  feet  in  depth  from  the  town  of  Gardiner,  tiTe 
principal  port  on  the  Umpqua  River,  8  miles  above  its  mouth,  to  deep  • 
water  on  the  outer  edge  of  the  bar  beyond  the  mouth  of  the  river. 
He  estimates  the  cost  of  this  improvement  at  $622,000,  and  in  addi- 
tion thereto  the  sum  of  $271,131.80  for  work  that  may  prove  necessar}' 
to  obtain  the  full  depth  and  breadth  of  channel  desired.  He  stat^ 
that  the  sum  involved  is  larger  than  it  was  thought  it  would  be  at  the 
time  of  submission  of  report  on  preliminary  examination,  at  which 
time  it  seemed  probable  tnat  perhaps  very  much  less  work  would  be 
sufficient  for  such  improvement  as  the  conunerce  involved  would 
need.  He  further  expresses  the  opinion  that  the  expenditure  of  so 
large  a  sum  as  $622,000  can  hardly  be  reconmiendea  at  the  present 
time. 

The  division  engineer  expresses  the  opinion  that  the  full  amount  of 
work  estimated  for  by  the  district  officer  will  be  necessary  to  pro- 
duce  and  maintain  the  required  depth  of  water,  making  the  estimated 
cost  somewhat  in  excess  of  $892,000;  and,  further,  that  the  cost  of  the 
improvement  is  incommensurate  with  the  benefits  likely  to  be  derived 
therefrom;  and,  therefore,  for  the  present  at  least,  the  mouth  of  the 
Umpqua  River  is  unworthy  of  improvement. 

The  country  adjacent  to  the  Umpqua  is  very  sparsely  settled.  This 
river  is  entirely  within  the  county  of  Douglas,  whose  whole  popula- 
tion is  reported  to  be  14,565.  A  liberal  estimate  of  the  total  popula- 
tion withm  the  area  likely  to  be  benefited  by  the  desired  improvement 
would  not  exceed  2.000. 

The  depth  of  15  leet  expected  from  the  proposed  improvement  does 
not  appear  to  be  sufficient  to  meet  the  demands  of  commerce  now  car- 
ried oy  vessels  along  this  coast.  A  depth  of  20  feet  is  generally 
required. 

In  view  of  the  foregoing,  it  is  the  opinion  of  the  Board  that  the  esti- 
mated cost  of  an  adequate  improvement  at  the  mouth  of  the  Umpqua 
River  is  entirely  disproportionate  to  the  probable  commercial  benefits 
that  would  result  therefrom,  and  answering  the  question  contained  in 
the  act,  the  Board  believes  that  present  needs  of  commerce  do  not 
require  improvement  at  the  mouth  of  the  Umpqua  River,  and  there- 
fore no  work  with  this  end  in  view  should  be  undertaken  by  the 
United  States  at  this  time,  and  the  Board  so  recommends. 

For  the  Boaixl: 

Chas.  J.  Allen, 
Lievt,  061.^  Corps  of  EnaineerSy 

JS^mo7'  Member  of  the  Board, 
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LETTER  OF  THE  C4ARDINER  MILL  COMP'ANY. 


Gardiner,  Orbg.,  Fthra/tmf  19^  190S. 

Dear  Sir:  Referring  to  our  recent  converFation  regarding  the  commerce  of  the 
Umpqua  River,  I  have  prepared  the  following  datii  from  the  records  here  in  our 
office,  and  I  trust  the  items  may  be  of  some  use  to  you  in  making  a]>  the  report. 
The  list  of  vessels  gives  the  names,  draft,  number  of  tripe  made  to  this  port,  and 
the  number  of  days  bar  l>ound  during  the  years  1001  and  1902.  Thia  includes  all 
of  the  vessels  and  all  of  their  trips  made  during  those  two  years: 
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Name. 


Prmft. 


Y«ir. 


Number 
tiip((. 


Scb(K>ncr  Lily 

SchiMincr  Ix>ul8e 

8<'hiMm«»r  Hmlie 

S«'li<M»ner  Lucy 

S<'h<>ont.T  Bvulnh 

Schooner  Zamim 

Scbtwner  Dora  Bluhm 


12 


in. 
6 


San  Buena  Ventum. 
Schoont-r  Caroline . . 


13 

6 

18 

6 

13 

6 

14 

0 

14 

0 

13 

C 

12 
18 

6 
6 

IWl 

9 

IWtt 

10 

1901 

8 

1902 

m 
4 

1901 

7 

1902* 

M 

1901 

i 

1902 

7 

1901 

5 

1902 

ft 

1901 

3 

1902 

1 

1901 

1 

19U2 

6 

19(r2 

1 

1902 

3 

I  DayH  bar 
bound. 


23 
:{2 
45 

t;2 

37 

.V> 

:»(> 

M 
74 
32 

4 

2ti 

23 

4 

26 


Total.  9  ve»*elh. 


H8 


til  2 


Tlu"  avert^ci*  net  !(»*»  pt?r  <lay  for  the  above  may  l)e  entimateci  at  $100.  Thin  would 
pive  ail  avorafTi*  for  the  two  vearH  of  something  oVer  $(iO,000^  or  $30,000  \>er  year  net 
loHH  for  tlie  alM»ve  nine  vt*HHeiH.  This  loss  estimate  does  not  ineliide  or  cover  any  Iohh 
HU8taine<i  by  the  hiinU'r  or  other  iniert»st8  by  reat«on  of  the  delay  in  nhipnienttf. 
Thin,  tiH  yon  know,  iH  a  very  considerable  item  in  any  line  of  business,  but  an  it  in  an 
item  t)f  loHs  which  in  very  llanl  to  definitely  arrive  at  it  hai»  l>een  omitte<i  hert*.  To 
illuHtrat«'  thi.M  ]H>int  more  fully,  I  would  nay  that  we  very  often  are  com|K*lle<l  to 
refune  protitable  onlern  for  lunil>er  in  our  Lo«  Angeles  office  for  the  reason  that  we 
can  not  witli  any  d(*gree  of  c(*rtainty  ititimate  when  to  count  on  the  arrival  in  San 
IVslro  of  a  cargo'  which  may  l)e  onlennl  during  the  w^anon  when  our  l)ar  is  apt  to  Ik» 
in  a  bad  <'on<lition. 

In  th'\i*  ronnei'tion  it  mav  1h*  unneceMHar>'  to  note  here  that  this  loss  of  $^M^000  )>er 
vear  to  our  vi'mwIh  would  alone  pay  the  interest  at  ft  i>er  ct»nt  on  $600,000,  which  may 
in  thin  i^aM>  Ite  taken  an  an  entimate  of  the  cont  of  a  jetty  which  wouhl  give  uh  deep 
water  at  all  times  on  our  l)ar.  During  the  times  in  which  our  veenels  wen*  bar  InuhuI 
nhipping  at  Oh»h  liay  wan  practically  unhindenHi  except  at  tim(*s  of  very  nevere 
HtorniH,  and  then  only  for  a  few  dayn  at  a  time.  The  bar  at  Coos  Bay  was  Kinnerly 
no  U'tter  than  ours,  |H»rhai)H  not  so  gtMxl  <»n  an  average,  but  now  it  is  a  well-known 
fact  that  they  have  a  fine,  d«H*p  harlior  at  all  times. 

Kx|KTieiKv  has  shown  that  we  can  not  safely  uw.*  a  greater  loading  draft  than  14 
fe<*t,  and  this  is  the  maximum  to  which  we  loa<l  the  vessels  now  engaged  in  this  Itav. 
This  light  dnift  naturuUv  n>stricts  us  to  trade  with  domestic  ports  alone,  as  v«*hh(*1s 
for  suitable  dnift  for  forefgn  trade  itin  not  cross  out  over  our  iMir  when  loade<l.  It  is 
a  uell-known  fact  that  our  <lonH*stic  {M)rts  are  usually  comiiaratively  |>oor  markets 
for  lumlxT  pnxlucts  on  a<x*ount  of  the  great  HU^»ply  wfiich  oi  neci*ssity  must  1k»  nmr- 
ket^sl  in  them.  The  t*<inunerct»  of  our  valley  is  therefore  governed  to  a  verj*  great 
extent  by  the  conditions  of  trade  in  California  jK)rts,  those  being  practii'ally  tHe  only 
markets  we  have  for  our  lumlwr.  This  condition  naturally  retards  the  growth  of 
business  generally,  whereas  if  we  had  free  Bccew  to  all  markets,  as  Coos  Bay  and 
other  dtN 'jH water  *harl>ors  al«>ng  the  coast,  trade  would  increasi*  many  fold. 

At  pn»sent  a  ht»avy  growth  of  timl)er  covers  practically  the  whole  of  tlie  Um|M|ua 
River  water  front.  As  this  timl>er  is  taken  from  the  land  agricultural  <levelopments 
will  tak«*  the  plaiv  of  logging  interests,  an<l  most  of  the  land  will  then  be  used  for 
grazing,  fniit  growing,  and  general  fanning  purposets  the  <*limate  being  ftarticularly 
favorable  for  sttK'k  raising  an<l  dair}'  bosinen. 

The  tindHT  tributary  to  this  river  may  be  estimated  as  covering  100  townships,  or 
aUml  two  and  one-<|uarter  millions  of  acres  t»f  Oregon's  best  timbered  land.  The 
averagi'  annual  exi>ort  of  lumlier  fn>m  this  |K>rt  is  about  15,000,000.  This  amount 
ouild,  un<ler  (Ninuitions  en(*ouragt><l  by  deep  water  t»n  our  bar,  lie  increHse<l  to 
oO.OOO.lKX)  <»r  75,000,000. 

If  1  can  ))e  of  any  further  assistance  to  you  in  this  matter,  please  call  uptn  iiw  at 
any  tinie.  We  an*',  of  <*ourse,  ver>'  miu*h'  interes.ed  in  having  some  improvement 
made  on  our  Iwr,  and  want  to  do  all  we  <*an  to  help  the  good  work  along. 

With  kindest  n»ganls.  I  n*main. 
R<>spe<*tfully. 

O.  B.  HiNsn.\i.K. 

Mr.  D.win  B.  Oodbn, 

AMniMaut  !\  K  Kfuyineer, 
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survey  of  umpqua  river,  oregon. 

United  States  Engineer  Office, 

Portkmd,  (heg. ,  October  ^,  1903. 

General:  In  compliance  with  letter  from  the  Office  of  the  Chief  of 
Engineers  dated  April  10,  11>03,  1  have  the  honor  to  submit  the  fol- 
lowing report  on  a  survey  of  the  mouth  of  the  Umpqua  River,  Oregon, 
together  with  a  project  of  improvement  of  the  river  to  Gardiner,  with 
estimate  of  cost. 

The  survey  was  made  in  August,  1903.  and  a  tracing  **  showing  the 
results  and  outlines  of  a  project  for  the  improvement  of  the  bar 
accompanies  this  report. 

GENERAL   DESCRIPTION. 

The  Umpqua  River  is  the  largest  stream  emptying  into  the  Pacific 
Ocean  between  the  Saci*amento  and  Columbia  rivers.  It  rises  in  the 
Cascade  and  Calapooia  mountains,  about  120  miles  east  of  the  Oregon 
coast  line,  and  flows  in  a  general  northwesterly  direction,  finally 
enn)tying  into  the  ocean  about  175  miles  south  of  the  Columbia  River. 

It  drains,  with  its  tributaries,  an  area  of  approximately  4,000  square 
miles,  subject  to  a  modei*ately  heavy  rainfall,  and  in  the  winter  and 
spring  months  freshets  of  considerable  volume  occur. 

The  tidal  influence  extends  practically  undiminished  from  its  mouth 
at  the  ocean  to  Scottsburg,  a  distance  of  about  25  miles;  above  which 
point  the  river  partakes  of  the  nature  of  a  rapid  mountain  stream,  with 
numerous  small  falls,  rapids,  and  swift  water  between  pools.  The  prin- 
cipal tributary  in  the  tidal  portion  is  Smith  River,  which  joins  it  about 
10  miles  above  its  mouth.  Between  Scottsburgand  the  mouth  of  Smith 
River  the  Umpqua  varies  in  width  from  500  feet  to  one-half  mile,  and 
in  depth  from  2  feet  to  20  feet  at  low  tide.  Below  the  mouth  of  Smith 
River  to  the  ocean  the  Umpqua  River  w^idens  out  into  an  elon^ted  bay 
or  tidal  estuary  varjing  in  width  from  three-eighths  to  li  miles,  witn 
a  least  depth  in  the  channel  of  9  feet  at  low  tide.  The  bay  contains  a 
few  marefiy  islands  in  its  upper  part,  and  the  area  of  mud  flat  exposed 
at  low  tide  is  quite  extensive. 

The  Umpqua  River  for  the  last  4  miles  just  before  entering  the 
ocean  flows  in  a  southerly  direction,  and  is  separated  from  the  ocean  by 
a  broad  sand  spit  about  1  mile  wide  supporting  but  little  vegetation, 
and  covered  with  dunes  of  drifting  sand,  some  reaching  an  elevation 
of  over  200  feet.  To  the  east  ana  south  the  river  is  bounded  by  a 
rocky  shore  covered  with  timber  and  brush.  A  marked  indentation 
in  this  shore  forms  Winchester  Bay  just  inside  the  entrance.  A  group 
of  submerged  rocks,  visible  at  extreme  low  tide,  known  as  Ork  reei, 
lies  in  the  middle  of  the  river  opposite  Winchester  Bay.  The  main 
chaimel  is  narrow  and  passes  to  the  northwest  side  of  it.  The  reef 
forms  no  serious  obstruction  to  navigation. 

The  harbor  throat  is  about  9U<)  feet  in  width  between  low- water 
lines  and  widens  to  about  one-half  mile  between  shore  lines  at  high 
water.  On  the  south  side  of  the  entrance  gorge  is  a  wooded  headland, 
known  as  Winchester  Head,  about  3CK)  feet  high,  terminating  in  a 
blutf  of  rather  soft  rock  at  the  shore.     A  rocky  reef  crops  out  on  the 

''Not  printed. 
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south  8ide  of  the  entrance  at  Pyramid  rock  and  extends  as  a  sub- 
merpfed  reef  out  in  the  channel  4<M>  feet  from  the  low-water  shore  line, 
but  IS  easily  juissed  l)v  v(Msels  to  the  north.  On  the  northwest  side  of 
the  entrance  is  an  exU»nsive  low  sand  flat,  bare  at  low  tide,  with  gener- 
ally one  or  two  shoal  passages  through  it. 

The  sea  entrance  is  obstmcU^d  by  the  usual  Imr  of  line  gray  sand, 
the  crest  of  which  lies  to  the  southwest  of  the  gorge  al)out  one-half 
mile  from  the*  general  low  tide  l)each  line.  At  the  tmie  of  the  survey 
in  August  the  least  depth  in  the  l)ar  channel  at  mean  lower  low  tide 
was  9  feet.  The  distance  from  the  18-foot  contour  inside  to  the  same 
contour  outside  the  })ar  was  al>out  3,101)  feet.  There  is  generally  but 
onec'bannel  across  the  Imr,  which  varies  in  direction  from  southwest  to 
west.  The  least  Imr  depUi  in  channel  varias  from  16  feet  to  7  feet  at 
low  tide,  but  is  seldom  less  than  12  or  18  feet. 

The  tidal  area  of  the  Umpqua  Uiver  is  alK)ut  9^  square  miles,  with 
a  mean  range  of  tide  of  5  feet.    The  average  rise  of  tne  tide  above  the 

¥lane  of  reference  of  the  map  (mean  lower  low  water)  is  al)out  6  feet, 
he  average  tidal  discharge  of  the  river  is  al)out  H1,(K)0  cubic  feet  per 
second.  This,  of  course,  is  greatly  increased  at  time  of  springtides 
and  during  freshets.  The  heavy  freshets  which  o<H»ur  in  the  river  add 
an  inunense  volume  of  fresh  water  to  the  tidal  discharge  and  produce 
changes  in  the  p)sition  and  depth  of  bar  and  sometmies  are  detri- 
mental by  scouring  away  the  sands  of  flie  north  spit  and  depositing 
them  on  the  Imr. 

For  20  miles  south  to  C/Oos  Itey,  and  28  miles  north  to  the  mouth  of 
the  8iuslaw  Uiver,  the  coast  line  runs  nearly  due  north  and  south  in  a 
straight  line  with  low  sandy  shores  Imcked  by  sand  dunes,  some  of 
which  rise  to  a  height  of  2(Mi  to  300  feet  at  the  forest  line.  There  are 
no  rocks  or  hidden  dangers  off  the  mouth  of  the  U mpqua  and  the  depth 
at  a  distance  of  1  mile  from  shore  is  about  lo  fathoms. 

Between  the  entrance  and  (Jardiner,  the  principal  shipping  point, 
and  alnmt  8  miles  below  that  town,  there  exists  a  shoai  with  a  con- 
trolling denth  on  it  of  but  J*  feet  at  mean  lower  low  tide.  This  shoal  is 
shown  on  tne  United  States  Coast  and  Geodetic  Survey  chart  No.  638. 

0 

PROI\>SEI>   PlJiN   OF   IMPROVEMKNT. 

The  south  side  of  the  entrance  is  held  in  a  permanent  position  by 
the  rcK'ky  shore  at  Winchester  Head,  fn)m  wnich  place  the  (*hannel 
generally  takes  a  southwesterly  course  to  sea. 

The  maximum  depth  in  the  gi>rge  opjxwite  Winchester  Head  at  the 
time  of  the  survey  was  56  feet  at  mean  lower  low  tide,  although  the 
Coast  and  (lecnletic  Sur\'ev  chart  of  1885-86  shows  it  to  l)e  75  Feet  at 
the  same  stage. 

The  plan  of  improvement  proposc»d  and  for  which  the  estimates 
an*  made,  and  whi(*h  it  is  thought  would  result  in  a  {X'rmanent  depth 
lM»tween  Gardiner  and  the  sea  of  not  less  tharv  15  feet  at  mean  lower 
low  water,  is  to  construct  two  rubblestone  high-tide  jetties  at  the 
entmrur  to  concentrate  the  ebb  current  on  the  bar  and  to  check  the 
cyclic  movement  of  sancl  at  the  entrance,  esiXK'ially  on  the  north  side. 
Al)ove  the  entrance  it  will  bo  necessary  to  dredge  a  channel  atToss 
the  shoal  8  miles  below  Gardiner  to  render  any  increased  depth  on  the 
bar  available  for  shipping  to  Gardiner. 

it  is  proposed  to  locate  the  receiving  wliarf  for  the  south  jetty  just 
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(i^iow  Wiiicfa«?*ter  H^^ad.  at  tbe  prnnt  A  chi  the  aecoarauiTiiii^  low, 
frrjfii  wbicb  a  j^tty  trmmway  apprvnuh  i?  to  be  extenaed  above  the 
bigb-wsftt^r  iDsirk  for  4.:>.»'  feet  to  the  poiDt  nuirked  B  on  the  map. 
A*  po-s*ibIy  the  ramd  would  ^<xhit  avay  aJoo^  the  channel  side  of  thi.<i 
approa/;b.  provision  i^  inade  in  the  e^i^timate  for  a  z^one-hallatsted  mat 
alon^  it*  channel  *^ide.  From  the  point  marked  B  at  ordinary  hi^h- 
wslUtt  line,  a  bi$rb-tide  ruhble-stone  jetty  i&  projected  to  extend  sea- 
ward 4Jj:jt}  feet  in  a  gentle  curve  with  a  tangent  1  j>X»  feet  long*  at  the 
end  to  the  point  marked  C.  The  total  length  of  the  jetty  from  its 
initial  point  at  high- water  mark  L>  ^55«>  feet.  Thi<  south  jetty  will 
bokl  the  ebb  current  up  to  the  we^t  and  prevent  its  dissipation  to  the 
MrtJth.  It  also  will  prevent  the  greater  part  of  the  drift  of  the  sand 
into  the  entrance  from  the  ?!Outn.  This  is  verv  considerable  in  the 
winter  when  the  prevailing  winds  are  from  that  quarter. 

In  addition  to  the  south  jetty  above  described  a  curved  north  jetty 
5,T2(>  fef;t  long  Ls  akso  projecteil.  to  be  located  on  the  submerged  enci 
ojf  the  north  spit  Ijetween  the  points  E  and  F,  1.7<X>  feet  from  the 
Himth  jetty.  a>  shown  on  the  accompanying  map.  The  receiving  wharf 
in  to  Ije  loeated  at  a  point,  D.  near  the  end  of  the  north  spit,  connected 
with  the  jetty  by  a  short  tramway  approach  between  D  and  E.  The 
chief  function  of  the  north  jetty  woula  be  to  arrest  the  sand  movement 
acrriss  the  spit,  which  is  much  greater  on  this  side  than  on  the  south. 

It  is  thought  that  this  arrangement  of  jetties  will  give  ample  depth 
on  the  liar  to  accommodate  commerce.  An  estimate  is  also  made  for 
continuing  the  north  jettv  seaward  SjySO  feet  to  point  G,  leaving  1,50<» 
fe^ft  Ijetween  the  jetty  ends.  This  distance,  of  course,  should  be  varied 
HH  may  be  deemed  best  at  time  of  construction.  It  is  however,  not 
believed  that  this  extension  will  be  necessary  for  many  years,  and  the 
c^Mt,  if  this  opipion  is  concurred  in.  should  not  form  part  of  the  estimated 
cost  of  improvement  at  the  present  time. 

Ttie  metood  of  construction  is  assumed  to  be  the  same  as  that  here* 
toforc  employed  for  Oregon  coast  harbors,  viz,  depositing  from  a 
tramway  extended  seawara  in  advance  rubblestone  in  pieces  weighing 
from  25  pounds  up  to  10  tons  or  more  on  a  foundation  brush  mattress, 
the  jetty  tramway  to  l>e  on  4  pile  bents  16  feet  apart  supporting  string- 
ers and  cross-ties  to  <*arr>'  two  tracks  of  44)  pounds  to  the  yard  steel 
rails. 

In  making  the  estimate  the  enrockment  is  figured  at  20  feet  wide  on 
top  with  side  slopes  of  1  on  li.  Its  top  is  taken  at  1  foot  above  ordi- 
nary high  tide,  and  an  allowance  is  made  for  scour  and  settlement. 
In  computing  the  weight  of  stone  one-third  of  the  mass  is  taken  as 
voids  and  150  pounds  per  cubic  foot  allowed  for  weight  of  the  stone. 
The  displacement  of  tne  mattresses  is  neglected,  as  when  compressed 
under  the  enrockment,  they  add  but  an  inconsiderable  volume  to  the 
jotty. 

The  materials  for  jetty  construction  can  be  favorably  obtained  on 
the  l;nip<]ua.  The  necessary  luml)er  can  be  secured  from  the  sawmill 
at  (lardiner  at  u  reasonable  price.  Piles  are  quoted  at  5  cents  per 
linear  foot,  and  the  neighbonng  hills  on  the  south  abound  with  brush. 
A  suiidstono  of  excellent  Quality  crops  out  in  bare  bluffs  at  several 
places  on  the  navigable  tiaal  portion  of  the  river  and  can  >3e  cheaply 
quarried. 

It  will  h{\  dosimble  to  plant  sand-binding  grasses  on  the  north  spit, 
and  i(  is  thought  that  the  item  for  contingencies  will  cover  the  expense. 
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In  calculating  the  necessary  dredging  across  the  shoal  below  Gardi- 
ner to  secure  15  feet  at  mean  lower  Tow  water  in  a  channel  150  feet 
wide,  the  United  States  Coast  and  Geodetic  chart  No.  H38  was  used. 
The  material  is  mud  and  sand,  and  it  is  estimated  that  25  rents  per 
cubic  yard,  with  20  per  cent  tor  engineering  and  contingencies,  will 
l>e  suf^cient  to  allow  for  cost  of  dredging. 

The  estimates  of  costs  are  in  detail  as  follows: 

HOUTH   JKTTY. 

Cost  of  land  necesBary  for  site $1, 500. 00 

Wharf  and  buildinup  at  A 7, 000. 00 

Double-tnuk  tramway  approach  from  A  to  B,  4,300  linear  feet,  at  $5 21 , 6(X). 00 

8tone-bal lasted  mattrese  on  channel  fdde  from  A  to  B,  4,100  linear  feet, 

at  $4.50 IS,  450. 00 

Jetty  double-track  tramiiviiy  from  B  to  C,  4,550  linear  feet,  at  $5 22, 750. 00   . 

Foundation  bniah  mattrea  fi^m  B  to  C,  23,960  cubic  yards,  at  $1.20 28, 752. 00 

Jetty  enrockment  from  B  to  C.  21S,280  tons  rubblestone,  at  $0.90 196, 452. 00 

Total 296,404.00 

Enffinti^rinK  Hui»erintendenee  an<i  contingencies,  20  per  cent 59, 280. 00 

Total  for  south  jetty 355,684.00 

SROKT  NOBTH   JXTTY. 

Cost  of  land  nei^esaary  for  site 1 ,  000. 00 

Wharf  and  buildings  at  D 7, 000. 00 

r>ouble-tnM*k  tramway  approach  fn»m  D  to  E,  1,000  linear  feet,  at  $5 5, 000.  (X) 

JeUy  double-track  tramway  from  K  to  F,  5,720  linear  feet,  at  $5 28, 600. 00 

Foundation  brush  mattress,  K  to  F,  27,965  cubic  vanls,  at  $1.20 33, 558. 00 

Jetty  enrockment  from  E  to  F,  131.319  tons,  at  $6.90 118, 187. 10 

Total 1 93, 345.  1 0 

Engineering  superintendeniv  and  contingenoies,  20  per  cent 38, 669. 02 

Total  for  north  jetty 2:^2,014. 12 

PiUCDOINO. 

Dredffing  (*hannel  15  feet  deep  at  mean  lower  low  water  an<l  150  feet 
wine  a4*nN«  shoal  l)t»tween  (lardiner  an<l  mouth  of  river,  112,444  cubic 

yanis,  at  $0. 25 28, 1 1 1 .  00 

Contingencies.  20  per  cent 5, 622. 20 

ToUl  for  dredging 33,  7:«.  20 

sniCMABY. 

Sooth  jetty 355,684.00 

North  jettv 232,014.12 

Dredging.' 33,733.20 

Total 621,431.32 

AonrnoNAL  nrnMATic,  north  jkttw 

Additional  estimate,  should  the  demands  of  (Y>mmenv  in  the  future  re<)uin*  a 
modification  of  project  by  the  extension  of  north  jetty  from  F  to  <t  on  ac<*omiMin ying 
map. 
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Jetty  double- track  tramway  from  F  to  G,  3,030  linear  feet,  at  $5 $16, 150. 00 

Foundation  brush  mattress  from  F  to  (j,  9,H80  cubic  yards,  at  $1.20 11,  Old.  00 

Jetty  enrockment  from  F  to  (J,  221,308  tons,  at  90  cents 199, 177. 20 

225,943.20 

Engineering  superintendence  and  contingencit»s,  20  j)er  cent 45, 188. 60 

T(^tal  for  north  jetty  extension 271, 131. 80 

SUMMARY    OF   PROJECT   IF   JETTY    IH    EXTENDED    Fl'LL  LENGTH. 

Cost  of  south  and  north  jetties,  including  dredging 621 ,  431. 32 

Extension  of  north  jetty '. 271, 131. 80 

Total 892,563.12 

Ah  indicated  al>ovo,  it  may  be  stated,  therefore,  that  the  estimated 
co8t  of  improving  the  entrance  to  the  Umpqua  River  and  the  river 
itself  to  Gardiner  sufficiently  for  all  reasonable  demands  of  commerce, 
both  present  and  pros|)ective,  is  $621,431.32,  or,  in  round  numbers, 
$622,000.  The  unit  prices  assumed  are  based  on  present  prevailing 
rates,  which  are  subject  to  change. 

The  estimate  is  larger  than  it  was  thought  that  it  would  be  at 
the  time  of  submission  of  report  on  prelimmary  examination  of  the 
entrance,  under  date  of  March  1),  1903.  It  seemed  probable  at  that 
time  that  i)erhaps  a  single  jetty  of  not  excessive  lengtii  would  be  suffi- 
cient for  such  improvement  as  the  commerce  involved  would  need. 

The  details  of  this  commerce,  so  far  as  it  could  be  obtained,  are 
given  in  the  preliminary  report  above  referred  to,  and  it  is  therefore 
not  thought  necessary  to  i^peat  them.  While  improvement  of  this 
entrance  is  certainly  as  worthy  as  at  several  of  the  Oregon  coast  har- 
bors whore  such  work  has  been  undertaken  by  the  General  Govern- 
ment, the  expenditure  of  such  a  large  sum  as  $622,000  can  hardly  be 
recommended  at  the  present  time.  If  the  estimated  cost  had  proved 
or  could  he  reduced  to  something  like  from  one- half  to  two-thirds  of 
this  sum,  favorable  recommendation  would  be  justified. 
Very  respectfully,  your  obedient  servant, 

W.  C.  LANGmr, 

Major ^  Corps  of  Engineifrs, 
Brig.  Gen.  G.  L.  Giixespie, 

Chief  of  EiKjlneem^  U,  S.  Army. 
(Through  the  Division  Engineer.) 

[Flrsi  indorK'ment.] 

U.  S.  Engineer  Office,  Northern  Pacific  Division, 

Sail  Fhffwisco^  CaL^  November  ^^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  Army. 

The  river  and  harbor  act  of  Congress  of  June  13,  1902,  required  a 
preliminarv  examination  of  llm|)qua  Kiver,  Oregon,  ''with  a  view  to 
ascertaining  whether  present  needs  of  commerce  require  improvement 
at  the  mouth  thereof.  *  The  examination  was  made  under  direction  of 
Maior  Langfitt  by  Assistant  Engineer  Ogden.  Report  was  submitted 
under  date  of  March  \\  1903.  In  this  report  it  was  stated:  ''In  view 
of  the  favonible  showing  made  in  the  commerce  of  the  Umpqua^  it  is 
thought  that  if  a  sufficient  improvement  could  l)e  made  for  a  moderate 
sum  the  locality  could  be  reported  as  worthy.  The  bar  is  naturally 
a  good  one,  good  rock,  lumber,  and  piles  cim  ])e  obtained  relatively 
cheaply,  and  circumstances,  generally  speaking,  are  very  favorable  to 
low  cost  of  work.    An  examination  of  the  Coast  Survey  map  of  1885-86 
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would  indicate  that  probably  sufficient  improvement  could  be  obtained 
within  reasonable  limitfi  of  cost.  No  definite  plans  or  estimates,  how- 
ever, can  be  submitted  without  a  survey,  the  cost  of  which  is  estimated 
at  $^,000."    An  allotment  for  survey  was  recommended. 

The  above  report  was  rt^ferred  for  consideration  and  recommenda- 
tion bv  the  Board  of  Engineers  |)rovided  for  by  section  3  of  said  act. 
This  lioard  reported — ''  In  the  opinion  of  the  B<)ard  the  improvement 
is  one  worthy  to  bo  undertaken  oy  the  United  States,  provided  it  can 
l)e  made  at  reasonable  cost,''  and  recommended  an  allotment  of  t^,(KK) 
for  the  necessary  survey  and  estimate  to  cover  the  improvement  of  the 
river  to  Gardiner.  Major  Lan^tt^s  rejwrt  herewith  contains  survey, 
pix)]ect,  and  estimate  of  cost  of  improvement  There  is  no  doubt  that 
the  jetties  designed,  if  built,  will  produce  at  least  15  feet  depth  at  low 
water  over  the  bar. 

It  is  my  opinion  that  both  jetties  will  have  to  be  built  to  the  full 
length  shown  on  map  to  produce  and  maintain  the  reauired  depth  of 
water.     The  estimate  of  cost  is  somewhat  in  exce^  of  1^892,000. 

The  whole  commerce  of  the  river  was  reported  in  the  years  1896  and 
11K)2,  as  follows: 

Oummnrr/or  ifeur  ISOfi, 

Receipts tons. .  1 ,  570 

Shipments: 

Lumber feet..  10,000,000 

Uth M..  2,000 

Salmon ^ tons..  350 

(irain do...  125 

Cattle do...  250 

Misoellaneons do...  58 

Valne  of  im|K)rts,  estimated,  $103,500. 
V^alae  of  exports,  estimated,  $151,450.    * 

Oommrrcf  for  yetir  UH)S, 

Receipts tons. .  2, 875 

Shipments: 

Lumber feet..  16,000,(KK) 

Lath M..  2,600 

Cattle  and  hofpn tons. .  500 

(train do. . .  100 

Butter  and  cheese do. . .  30 

1.4«ther do. . .  7 

Miscellaneous do. . .  100 

Value  of  imports,  $150,000. 
Value  of  exports,  $225,000. 

The  rejwrt  of  1897  shows  but  two  towns,  Gardiner  and  S<*ott«burfr, 
on  the  navigable  portion  of  the  river,  containing  an  aggregate  popu- 
lation of  5<H),  and  the  industries  consisted  of  one  sawmilrwith  a  capac- 
ity of  SO,(XX)  feet  B.  M.  per  day,  a  canner}'  with  an  output  of  10,(XM> 
ea^*es  of  salmon  i)er  year,  and  a  creamery 'which  had  shipped  4l>,000 
pounds  of  butter. 

When  the  comparatively  small  number  of  peonle  and  commerce  to 
be  benefited  are  considered,  it  is  my  opinion  tnat  the  cost  of  the 
improvement  is  incommensurate  withthe  benefits  likely  to  be  derived, 
ana  therefore  for  the  present  at  least  I  deem  the  mouth  of  the  Ump<[ua 
River  as  unnecessary  and  unworthy  of  improvement 

W.  H.  Heuer, 

LU'ut,  CfJ.^  CorpH  of  EmjlnrevH^ 

DhUhii  Enqinti'i\ 
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U   U   l6. 

PRELIMINARY    p:XAMINATION  OF  YAQUINA  RIVER,  OREGON.   FROM 

ITS  MOUTH  TO  ELK  CITY. 

[Printed  in  House  Doc.  No.  240,  Fifty-eighth  CkingrcsH,  second  seiMdon.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  December  i,  1903. 

Sir:  I  have  the  honor  to  submit  herewith  a  report,  dated  Augn.st 
19,  1902,  by  Capt.  VV.  C.  Langfitt,  Corps  of  En^neers,  on  preliminary 
examination  of  xaquina  River,  Oregon,  from  its  mouth  to  Elk  City, 
made  in  pursuance  of  a  requirement  in  the  river  and  harbor  act  of 
June  13,  1902.  In  the  opinion  of  Captain  Langfitt,  concurred  in  by 
the  division  engineer,  Lieut.  Col.  W.  11.  Heuer,  Corps  of  Engineers, 
the  locality  is  not  worthy  of  improvement  by  the  United  States. 

This  report  has  been  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  under  the  provisions  of  sections  3  and  14  of  the  above- 
mentioned  act,  and  in  its  report  of  April  1,  1903,  the  Board  expresse^s 
the  opinion,  in  which  1  concur,  that  it  is  undesirable  for  the  United 
States  to  undertake  this  improvement. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Oen.^  Chief  of  Engineers^  U.  S,  Artfnj, 

Hon.  Elihu  Root, 

Secreta7*y  of  War. 


report  of  capt.  w.  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland.^  Oreg.^  August  19 ^  1902. 

General:  In  compliance  with  instructions  cx)ntained  in  your  letter 
of  July  11,  1902,  I  nave  the  honor  to  submit  the  following  report  on 
preliminary  examination  of  Yaquina  River,  Oregon,  from  its  mouth 
to  Elk  City. 

The  terms  of  the  act  relating  to  the  examination  are  as  follows: 
''Yaquina  River  from  its  mouth  to  Elk  City." 

The  Yaquina  River  is  a  small  stream  whieli  takes  its  rise  in  the  Coast 
Range  of  mountiiins  in  Lincoln  County,  Oreg.,  about  30  miles  in  a 
direct  line  from  the  Pacific  Ocean.  Twentv-one  miles  from  its  mouth 
it  is  joined  by  its  principal  tributary,  Big  £lk,  at  the  small  settlement 
of  Elk  City.  The  amount  of  fresh  water  carried  by  both  streams  is 
insignificant.  The  tidal  influence  extends  about  5  miles  above  Elk  City, 
which  is  as  far  as  the  stream  may  ])e  considered  navigable,  and  then 
only  for  skiff's  and  li^ht-draft  scows. 

At  Elk  City  the  nver  is  alK)ut  160  feet  wide;  between  that  point 
and  the  mouth  of  Depot  Slough,  a  distance  of  9  miles,  it  gradually 
widens  to  about  SOO  feet.  The  controlling  depth  throughout  this  iiart 
of  the  I'iver  is  about  3  feet  at  mean  low  tiae,  although  many  long 
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stretches  have  depths  of  from  5  to  10  feet  and  even  more  at  the  same 
sta^. 

There  is  a  silt  shoal  or  bar  about  1  mile  above  the  mouth  of  Depot 
Slough  on  which  the  prevailiug  depth  is  3  feet  at  meau  low  tide.  Rocky 
bar,  li  miles  below  Elk  City,  caused  by  a  bowlder  slide,  is  also  an 
obstruction,  but  can  be  passed  with  plenty  of  water  by  hugging  the 
north  bank.  There  are  also  a  few  snags  between  Ellk  City  and  the 
mouth  of  Depot  Slough. 

There  is  a  mud  bar  at  the  mouth  of  Depot  Slough  on  which  the 
depth  is  but  2  feet  at  mean  low  tide  and  which  interferes  with  naviga- 
tion between  deep  water  in  the  Yaquina  River  .proper  and  Toledo. 

The  average  range  of  the  tide  at  £lk  City  is  about  5i  feet,  which  is 
but  slightly  less  than  at  the  mouth  of  the  nver. 

From  Toledo  downstream  to  Oysterville,  about  6  mUes,  the  river 
varies  in  width  from  800  to  1,800  feet,  except  at  the  first  bend  below 
Depot  Slough,  where  it  is  but  4(X)  feet  wide.  The  channel  depths  vary 
from  4  to  20  feet  throughout  this  distance,  and  two  silt  bars  occur, 
one  at  ''the  Chinamans,'^  about  2  miles  below  the  mouth  of  Depot 
Slough,  on  which  the  least  depth  is  al)Out  4  feet,  and  one  just  above 
Oysterville,  with  about  0  feet  on  it  at  mean  low  tide. 

About  3  miles  below  Oysterville  the  river  widens  out  into  Yaquina 
Bay,  which  is  3  miles  long  by  about  1  mile  wide. 

The  channel  from  OvstervUle  to  the  bar  has  a  depth  of  not  less  than 
15  feet  at  mean  low  tide,  and  it  can  be  used  by  any  vessels  which  can 
(TOSS  the  ocean  bar  at  the  present  time. 

From  the  above  description  it  mav  be  seen  that  the  Yaquina  River, 
for  the  21  miles  from  its  mouth  to  £lk  City,  is  a  tidal  estuary  with  an 
average  range  of  tide  of  5^  to  6  feet.  The  least  depth  in  the  channel 
throughout  this  distance  is  about  3  feet  at  mean  low  tide,  which  is  the 
maximum  draft  which  can  be  carried  at  that  stage. 

A  narrow  strip  of  bottom  land  borders  the  i  aauina  River  and  its 
tributary  sloughs,  hut  it  is  not  extensive  or  highly  cultivated.  The 
neighl>oring  countrv  is  hilly  and  covered  with  brusn,  the  timber  hav- 
ing been  destroyed l>y  fire  many  years  ago.  and  is  sparsely  populated. 

There  are  only  throe  towns  on  this  stretcn  of  water — Newport,  near 
the  entrance,  isa  small  summer  resort  with  about  800  permanent  pop- 
ulation; Yaouina  is  the  terminus  of  the  Corvallis  and  Eastern  Railroad, 
3  miles  up  tne  bay,  with  a  slightly  less  population,  and  Toledo,  the 
county  seat  of  Lincoln  County,  has  a  population  of  about  600.  It  is 
situated  on  Depot  Slough,  near  its  junction  with  the  river. 

There  is  a  small  salmon  cannery  near  Oysterville,  and  several  tons 
of  fresh  salmon  and  a  few  oysters  are  shipped  out  on  the  railroad. 
There  are  two  small  sawmills  and  a  creamer}*'  at  Toledo. 

The  river  is  paralleled  from  Elk  City  to  Yaquina  by  the  Corvallis 
and  Eastern  Itailroad  a  line  about  140  miles  long,  running  from  the 
interior  and  crossing  the  Willamette  River  at  Al&ny,  Oreg. 

There  is  but  one  steamboat  on  Yaquina  Bay  at  this  time,  the  T.  M, 
lilchardiion^  of  3<$  gross  tons,  drawing  about  4i  feet,  which  plies  most 
of  the  year  Iwtween  the  towns  of  Yaquina  and  Newport  There  are, 
in  addition,  three  or  four  small  ^jasoline  launches  running  on  the  river. 
^  In  the  valley  of  the  Siletz  River,  from  10  to  20  miles  north  of  the 
Yaquina  River,  there  is  a  very  large  iKidy  of  good  fir  and  spruce  tim- 
ber which  some  day  may  find  an  outlet  to  market  by  way  of  Depot 
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Slough  and  Yaouina  Bay,  in  which  case  it  would  be  an  advantage  to 
have  the  shoals  oetween  Toledo  and  Oysterville  deepened.  To  di^ge 
a  channel  between  those  points  with  a  least  depth  at  mean  low  tide  of 
10  feet,  for  a  width  of  not  less  than  100  feet,  would  necessitate  the 
removal  of  about  150,000  cubic  yards  of  material,  at  an  approximate 
cost  of  $30,000. 

The  present  commerce  of  the  locality  needs  no  assistance,  and  anv 

increase,  either  local  or  from  the  Silctz  Valley,  is  very  problematical. 

It  is  therefore  thought  that  the  locality  in  question  is  not  worthy  of 

improvement  by  the  General  Government  at  this  time.     A  survey  is 

not  believed  necessarv. 

Interested  parties  have  been  notified  and  instructed  to  submit  such 
statements  of  facts  to  the  Board  of  Engineers  for  Rivers  and  Harbors 
as  the^  may  desire.  A  sketch  map^  of  the  locality  is  transmitted 
herewith. 

Very  respectfully,  your  obedient  servant, 

^  W.  C.  Langfitt, 
Ca/ptava^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engmeera^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[Fint  indonement] 

U.  S.  Engineer  Ofpioe,  Nobthesn  Pacific  Division, 

San  Francisco^  Cal.^  August  23^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

On  account  of  the  very  small  commerce  existing  and  in  prospect, 
and  the  small  number  of  people  that  would  be  benefitea  by  the 
improvement,  the  locality  in  question  is  deemed  unworthy  of  improve- 
ment at  the  present  time. 

W.  H.  Heuer, 
Lieut  Col.^  Corps  of  Engineers^ 

Division  Engineer. 

[Second  Indonement] 

Office  Chief  of  Engineers,  U.  S.  Arbiy, 

August  30^  1902. 

RespectfuUjr  referred  to  the  Board  of  En^neers  for  Rivers  and 
Harbors  constituted  by  Special  Orders,  No.  24,  Headquarters,  Corps 
of  Engineers,  current  senes,  for  consideration  and  recommendation, 
as  required  by  section  3  of  the  act  of  June  13,  1902. 

A.  Mackenzie, 
Acting  Chief  of  Engineers. 

[Third  indonement.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WashiJigton^  D.  (7.,  April  i,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Armv. 

The  Board  of  Engineers  for  Rivers  ana  Harbors  has  considered  the 
within  report  of  the  district  officer  and  the  indorsement  of  the  division 
engineer  thereon. 

<^  Not  printed. 
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The  Yaquina  River  in  its  present  condition  furnishes  ample  facilities 
for  such  local  commerce  as  now  exbts  between  its  mouth  and  Elk  City. 
Any  improvement,  if  maintained,  would  involve  continuous  expenai- 
ture,  and  the  immediately  jprospective  conunerce  appears  insufficient 
to  warrant  such  an  undertaking  at  this  time. 

The  Board  therefore  believes  that  it  is  undesirable  that  the  United 
States  should  undertake  the  improvement  of  Yaquina  River,  Oregon, 
from  its  mouth  to  Elk  City. 
For  the  Board: 

H.  F.  Hodges, 
Major ^  Corps  of  Engineers^ 

Senior  MenUber  Present. 


APPENDIX  V  V. 


IMPROVEMENT  OF  WILXAMETTE  RIVER,  AND  OF  COLUMBIA  RIVER 
BELOW  THE  MOUTH  OF  THE  WILLAMETTE,  AND  THEIR  TRIBUTA- 
RIES, OREGON  AND  WASHINGTON. 


REPORT  OF  MAJ,  W.  C.  LANQFITT.  CORPS  OP  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1904,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORK& 


IMPKOVBmNTB. 


1.  Willamette    River    above   Portland, 

Yamhill    and    Long    Tom   rivers, 
OrMN)n. 

2.  0|)eraling  and  care  of  lock  and  dam 

in  Yamhill  River,  Ore^n. 

3.  Columbia  and  lower  Willamette  riv* 

ere  below  Portland,  Oregon. 

4.  Colombia  River  below  Tongue  Point, 

Oregon. 


5.  Mouth  of  Columbia   River,  Oregon 

and  Washington. 

6.  Clatskanie  River,  Oreeon. 

7.  Cowlitz  and  Lewis  nveni,  Washing- 

ton. 

8.  Ghuiging  waters  of  Columbia  lUver, 

Oragon  and  Washington. 


■XAMINATIONS. 


9.  Willamette   River,  Oregon,  between 
Portland  and  Oregon  3ty. 


10.  Willamette  River,  Oregon,  opposite 

Albany. 

11.  Yamhill  River,  Oregon. 


HAXBOB  Luri 


12.  Columbia  River  at  Astoria,  Oregon. 


Engineer  Office,  United  States  Abmt, 

Portland^  Oreg.^  July  16, 190^. 

(ieneral:  I  have  the  honor  to  transmit  herewith  annual  report 
*  *  *  for  the  fiscal  year  ending  June  80, 1901,  for  works  of  river 
and  harbor  improvement  in  my  charge. 

Very  respectfully,  your  obedient  servant. 

W.  C.  Lanofitt, 
Major y  CdrpB  of  Engineers. 
Brig.  Gten.  A.  Mackenzie,^ 

Chuf  of  Engineers,  U.  S.  A. 
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V  Vx. 

IMPROVEMENT  OF  WILLAMETTE  RIVER  ABOVE  PORTLAND,  AND  YAM- 
HILL RIVER,  INCLUDING  THE  MAINTENANCE  OF  LONG  TOM  RIVER, 
OREGON. 

The  details  of  this  work,  with  status  of  improvement,  are  g'iveD  in 
the  summai*y  of  this  report. 

OPERATIONS   DURING  THE   FISCAL  YEAR   1904. 

But  little  work  has  been  done  on  the  upper  Willamette  River  during 
the  year  owing  to  lack  of  funds,  the  balance  available  bein^^  -with- 
held for  payment  for  dredge  under  construction,  and  its  operation. 

At  the  beginning  of  the  fiscal  year,  work  on  the  construction  of  a 
bank  revetment  near  Independence  was  in  progress  and  the  section  in 
hand  was  completed  October  18.  This  revetment  is  heavy  hand-laid 
riprap  on  a  1  on  1^  slope  and  reenforced  in  rear  across  a  hi^h-water 
channel  for  500  feet  by  brush  mattress  work  weighted  wiw  stone. 
The  total  length  of  this  revetment,  as  planned,  will  be  about  1,950  feet, 
but  onlv  1,134  feet  have  been  constructed  because  of  limited  funds 
available  for  the  work.  The  cost  of  the  section  completed  was  about 
$10,000,  or  ^.87  per  linear  foot.  The  remaining  800  feet  of  unpro- 
tected bank  above  this  section  it  is  expected  to  complete  whenever 
funds  are  available  for  the  purpose. 

During  the  low- water  period,  from  July  to  October,  repairs  were 
made  to  the  dams,  heretofore  constructea  at  Lamberts,  Matheneys, 
Eldridges,  Five  Island,  Coffee  Chute,  and  Candiani  bars.  These 
points  are  between  Portland  and  Salem,  and  the  regular  boats  were 
enabled  to  continue  operations  throughout  the  low-water  stage,  the 
least  draft  being  about  24  inches. 

This  section  of  river  was  left  clear  of  the  most  dangerous  snags  by 
means  of  blasting,  but  manv  obstructions  encroaching  on  the  navigable 
channel  were  of  necessity  left  for  such  time  as  the  snag  boat  ooukl  be 
operated. 

During  extreme  low  water  the  gravel  bar  in  the  mouth  of  the  Yam- 
hill River  was  scraped  with  teams  and  the  channel  depth  increased 
from  about  2  feet  to  3  feet.  This  was  the  only  work  done  on  the 
Yamhill  River  during  the  year. 

No  work  was  done  on  the  Liong  Tom  River,  and  the  benefits  to  be 
derived  from  further  expenditures  are  so  small  that  it  is  recom- 
mended that  the  Long  Tom  River  be  dropped  as  unworthy  of  further 
improvement.  * 

An  index  map  of  the  upper  Willamette  and  Yamhill  rivers,  showing 
the  location  of  the  points  mentioned,  is  published  in  the  last  annual 
report,  page  2260. 

The  river  and  harbor  act  of  June  13, 1902,  provided  for  the  con- 
struction of  a  dredge  for  use  on  this  improvement 

Contracts  for  a  dipper  dredge  of  1  cubic  yard  capacity  have  been 
let  to  Joseph  Supple,  Portland,  Oreg.,  for  the  hull,  and  tne  Feather- 
stone  Foundry  and  Machine  Company,  of  Chicago.  111.,  for  the  machin- 
ery, and  at  the  close  of  the  fiscal  year  it  is  welialong  in  construction. 
It  is  expected  to  have  the  dr^ge  completed  and  in  oonmiission  for  low- 
water  operations  about  September  1. 
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On  report  and  recommendation  made  under  date  of  May  18,  1904, 
the  sum  of  $12,000  wan  allotted  from  the  emergency  act  or  April  28, 
1904,  to  be  applied  to  maintenance  of  existing  works,  dredging,  snag- 
ging, etc.  The  project  for  expenditure  of  these  funds  was  approval 
under  date  of  June  3,  1904,  and  at  the  close  of  the  year  preparations 
are  in  progress  for  coumiencement  of  operations  with  the  snag  boat 
Mathhnna, 

For  the  work  of  general  improvement,  it  is  estimated  that  $19,000 
will  bo  required  for  repairs  and  renewal  of  plant;  $18,000  for  opera- 
tion of  the  dredge  and  the  snag  boat;  $6,000  for  completion  of  the 
revetment  at  Inoependence:  $10,000  for  new  revetment  at  Wheatland; 
$3,600  for  removal  of  Copeleys  Rock  near  Oswego;  $5,000  for  repairs 
to  existing  works  and  for  auxiliary  dams;  and  $6,200  for  engineering, 
officfe  expenses,  and  contingencies.  The  total,  $67,800,  is  a  conserva- 
tive estimate  of  the  amount  that  can  be  profitably  expended  to  June 
30,  1JH)6. 

Thin  work  lias  been  in  local  charge  of  Mr.  David  B.  Ogden,  assistant 
engineer. 

Money  statement. 

July  1,  19a3,  balance  unexpended 185,714.03 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  harbor 
improvement,  act  of  April  28,  1904 12,000.00 

47, 714. 03 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 12, 519. 21 

Julv  I,  1904,  balance  unexpended 35,194.82 

July  1,  1904,  outstanding  liabilitieB 1,777.60 

July  1.  1904,  balanc-e  available 33, 417. 32 

July  1 ,  1904,  amount  covered  by  uncompleted  contracts 16,262.60 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jane 
30,  1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement $13,600.00 

For  maintenance  of  improvement 54,200,00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  secrtion  7  of  the  river  and  harbor  act  of  1899. 


BJBSa 


67,80a00 


APPROPRIATIOKB. 


Act  of— 

Ammst  IS,  ISM  (of  which 
$2,000    was    allotted    to 


Act  of— 

March  3,  1871 $16,000 

March  3, 1873 3,000 

June23,  1874 7,600 

March  3,  1875 25,000 

August  14,  1876 20,000 

June  18,  1878 20,000 

Manh3,  1879 12,000 

June  14,  1880 12,000 

March  3,  1881 15,000 

AuKUHt2,  1882 5,000 

July  5,  1884 10,000 

Augusts,  1886 10,000 

Augurt  11,  1888 29,000 

September  19,  1890 11,000 

July    13,    1892    (of    which 
$3,000    wan    allotted    to 

Yamhill  River) 30, 000 

Note.— By  river  and  harbor  act  of  March  3,  1899,  $8,000  was  tiansferred  to  and 
expended  on  improvement  of  Long  Tom  River,  Oregon. 


Yamhill  River) $23,000 

June  3,  1S96    (Willamette 

and  Yamhill  rivers) 40, 000 

June  4,    1897   (\^illamette 

and  Yamhill  rivers) 160,000 

Allotted  from  emogency  act 

June6,  1900 5,000 

June  13, 1902 68,000 

April28, 1904  (allotted)...    12,000 

Total 583,600 
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COKTBACTB  IN  FOBCK. 

Emergency: 

IfsLme  of  contractor:  Joseph  Supple,.  Portland,  Oreg. 

Date  of  contract:  March  16,  1904. 

Character  of  work:  Conetructrng  and  delivering  boat 

Amount  of  work:  Hull  and  house  for  dredge. 

Price:  $6,350. 

Approval:  Contract  authorized  by  Chief  of  Engineers  February  20,  1904. 

Date  of  beginning:  44  days  from  date  of  contract 

Date  of  expiration:  August  1,  1904  (in  force  June  30,  1904). 
Emercency: 

I^me'of  contractor:  Featherstone  Foundry  and  Machine  Company,  Chicago,  111. 

Date  of  contract:  March  25,  1904. 

Character  of  work :  Furnishing  and  installing  machinery. 

Amount  of  work:  Dredging  machinery  for  one  dredge. 

Price:  $12,850. 

Approval:  Contract  authorized  by  Chief  of  Engineers  February  20,  1904. 

Date  of  beginning:  \  Machinery  to  be  installeaon  dredge  not  later  than  August 

Date  of  expiration:  j     1,  1904  (m  force  June  30,  1904) . 


COMMEBCIAL  OTATISTIGB. 

The  canal  and  locks  at  Oregon  City,  overcoming  the  falls  of  the  Willamette  River, 
are  owned  and  operated  by  the  Portland  General  Electric  Company,  and  the  follow- 
ing is  a  statement  for  the  year  ending  December  31,  1903,  of  the  traffic  passing 
through  them: 

Grain tons..  4,775 

Flour  and  mill  stpff do 3,164 

Coal *..do 155 

Wool do 280 

General  merchandise do 19, 936 

Potatoes do 2,475 

Hope do 1,213 

Paper  stock do 1,142 

Pulp do 1,460 

Paper do 32,489 

PiW linear  feet..  562,750 

Lumber feetB.M..  1,248,333 

Logs do 12,066,962 

Wood cords.-  3,286 

Passengers number. .  16, 315 

Cattle  and  horses do 861 

Sheep  and  hogs do 98 

The  following  statement  of  traffic  on  the  Willamette  River  above  Portland  has 
been  compiled  from  reports  of  the  various  steamers  and  transportation  companies 
doing  busmess  on  this  part  of  the  river  during  the  year  ending  December  31, 1903: 

TODB. 

Wheat 6,754 

Other  cereals 4,259 

Flour 4,884 

Lumber  (3,927,107  feet  B.  M.) 5,105 

Logs  (40,275,948  feet  B.  M.) 80,551 

Shingles  (number,  7,094,000) 355 

Pig  iron 3,703 

Coal 862 

Hay 1,936 

Wool 105 

Potatoes 6. 012 

Fish 20 

Hops 443 

Sand  and  gravel 3, 1 17 

Stone 7,923 

Wood  (26,035cord8) 39,052 

Cattle  and  horses  (number,  648) 259 
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TOD*. 

Sheep  and  hogs  (nomher,  810) 60 

Fruit 396 

General  merchandise 71, 027 

Total 236,823 

PlMBengers  carried,  66,510l 


revised  project  for  improvement. 

United  States  Engineer  Office, 

Portland^  (heg. ,  October  16^  1903. 

General:  In  compliance  with  instructions  contained  in  two  letters, 
dated  Office  Chief  of  Kn^neers,  July  22,  1903, 1  have  the  honor  to 
Hubniit  herewith  a  revised  project,  with  estimate  of  cost,  for  the 
improvement  of  the  upper  w  illamette  and  Yamhill  rivers,  Oregon. 

In  connection  with  tne  revision  of  this  project  attention  is  respect- 
fullv  invited  to  the  existing  project  as  outlined  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  p«ge  3309;  1897,  page  607,  and 
also  to  tlie  general  description  of  the  river  and  operations  thereon  for 
the  past  thirty  years  in  the  Annual  Report  for  1^1,  page  3553. 

As  stated  in  tne  1901  report,  experience  has  proven  it  impracticable 
to  fulfill  the  requirements  of  the  present  project,  which  provides  for 
a  low-water  depth  of  from  2  to  2i  feet  on  the  upper  50  miles  of  the 
Willamette  River  between  Corvallis  and  Eugene.  Some  four  years 
ago  an  attempt  was  made  by  a  navigation  company  at  Eugene  to  oper- 
ate a  regular  l)oat  between  Portland  and  that  city  during  the  high  and 
medium  stages  of  the  river.  However^  as  navigation  on  the  upper 
stretch  proved  difficult  and  impracticable,  the  venture  was  abandoned 
after  a  tew  months'  trial,  and  there  has  been  no  steam  navigation  above 
Ilarrisburg  since  that  time. 

On  the  8t>-mile  stretch  between  Harrisburg  and  Corvallis  there  is 
more  or  less  navigation  during  the  winter  months  for  the  reason  that 
the  country  adjacent  to  the  river  in  the  vicinity  of  Peoria  and  Finleys 
Landing  offers  considerable  grain  for  shipment  to  Portland  by  boat. 
This  is,  however,  during  the  high-water  season,  and  the  only  obstruc- 
tions to  free  navigation  are  snags,  drift,  and  leaning  trees.  The  rela- 
tive location  of  the  points  named  are  shown  on  the  accompanying 
sketch  "  of  the  river. 

It  is  reconmiended  that  the  20-inile  stretch  between  Harrisburg  and 
Eugene  l)e  al>andoned  as  not  susceptible  of  improvement  at  reasonable 
cost,  and  that  future  operations  on  the  thirty-oad  miles  of  river  between 
Harrisburg  and  Corvallis  be  confined  mainly  to  snagging,  with  a  view 
to  providing  unol>structed  high-water  navigation,  unstable  timber 
ImnRs,  undermined  by  a  continual  shifting  channel,  makes  snagging  a 
ne<*es8itv  each  year.  Experience  has  also  shown  tnat  this  work  thor- 
oughly done  ou  the  upper  section  of  the  river  during  high  and  medium 
water  staees  reduces  tne  amount  of  this  work  on  the  lower  section  of 
the  river  by  preventing  any  snags  working  downstream  where,  if  not 
promptly  removed,  they  are  apt  to  lodge  and  form  shoals. 

Consiaering  the  unstable  and  shifting  character  of  the  bed  of  the 
river,  the  results  of  past  efforts  and  its  present  condition,  I  am  of  the 

a  Not  printed. 
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opinion  that  it  is  impracticable  to  outline  a  plan  for  permanent  improve- 
ment which  can  be  completed  at  a  given  cost.  It  is,  however,  believed 
that  the  119  miles  o£  river  between  Corvallis  and  Portlamd  is  suscep- 
tible of  improvement  under  a  continuous  system  of  snafi^^ng*  and 
dredging  with  auxiliary  dam  and  revetment  construction,  and  that  ulti- 
mately a  low-water  depth  of  from  2i  to  3^  feet  can  thus  be  obtained 
between  Corvallis  and  Portland. 

It  is  therefore  recommended  that  the  work  of  general  improvement, 
with  the  exception  of  snagging  during  the  high  water  season,  be  con- 
fined to  the  river  below  (jorvallis,  ana  that  provision  be  made,  if  pos- 
sible, by  which  the  work  of  snagging  and  dredging  may  be  continued 
annuallv. 

On  this  119  miles  of  river  there  are  some  twenty  or  more  distinct 
shoals,  varying  in  depth  from  li  to  2i  feet,  and  are  for  the  most  part 
composed  of  loose,  shifting  sand  and  gmvel.  It  is  proposed  to  gain  the 
desii:ed  low-water  depths  over  these  shoals  by  dredging  a  narrow  chan- 
nel, generally  along  the  line  of  greatest  current,  and  m  some  cases  to 
augment  and  maintain  this  channel  by  construction  of  wing  and  closing 
dams. 

There  are  also  points  along  the  Willamette  River  where  the  high- 
water  current  threatens  the  formation  of  new  channels  by  reason  of 
adjacent  low  ground  and  badly  caving  banks,  to  the  injury  of  the  imme- 
diate locality  as  well  as  to  navigation.  The  protection  of  such  points, 
while  in  some  cases  of  local  as  well  &s  of  general  benefit  to  the  river, 
should  be  included  in  the  project  for  general  improvement.  At  Cor- 
vallis and  Independence  revetments  have  been  constructed  and  require 
maintenance  and  extension,  and  at  Albany  a  revetment  is  contem- 
plated, as  outlined  in  the  report  from  this  ofiSce  to  the  Chief  of  Engi- 
neers, dated  April  13, 1903.  Serious  encroachments  in  the  banks  have 
been  made  in  recent  3'ears  opposite  Salem  and  just  below  Wheatland, 
and  it  is  evident  that  extensive  revetments  must  m  time  be  constructed, 
particularly  below  Wheatland,  to  prevent  the  formation  of  new 
channels. 

On  the  lower  stretch  of  river  at  Rock  Island,  17  miles  abdve  Port- 
land, and  near  Oswego,  8  miles  above  Portland,  there  are  reefs  and 
rocks,  more  or  less  a  menace  to  navigation,  which  should  be  removed 
by  blasting.  The  removal  of  the  Oswego  reef  (Copeleys  Rock)  is 
included  in  an  estimate  submitted  in  a  report  from  tnis  ofiSce  to  the 
Chief  of  Engineers  on  a  survey  of  the  Willamette  River  between 
Portland  and  Oregon  City,  dated  May  1,  1903. 

The  existing  project  provides  for  a  low-water  depth  of  12  feet  over 
the  first  8  miles  of  river  between  Portland  and  Oswego,  and  to  obtain 
this  depth  shoals  at  Ross  Island  and  Sellwood  must  be  dredged,  as  out- 
lined in  the  above-mentioned  report  dated  May  1,  1903.  It  is  recom- 
mended that  this  provision  be  retained  in  the  revised  project,  and  that 
the  down-stream  limit  of  the  12-foot  channel  be  at  the  head  of  deep 
water  navigation  in  the  harbor  of  Portland,  approximately  1  mile  above 
Madison  Street  Bridge,  and  that  the  deepening  of  these  shoals  be  made 
a  part  of  the  general  dredging  oi>erations  on  the  upper  Willamette  to 
be  done  at  such  time  as  the  demands  of  commerce  shall  necessitate. 

On  the  Yamhill  River  no  work  is  at  present  required  except  general 
snagging  and  some  little  dredging  each  year. 

The  last  river  and  harlK)r  act  provided  for  the  construction  of  a 
li  cubic  yard  dipper  dredge  for  use  on  the  Willamette  and  Yamhill 
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riTei*8.  SfttisfiLCtory  planfi  for  this  dredm  have  been  secured,  and  the 
contract  for  its  construction  is  now  pending.  It  is  expected  that  the 
dredge  will  be  built  during  the  coming  winter  and  be  ready  for  use  at 
the  l^ginning  of  the  low-wator  season  of  1904. 

The liull  of  the  snag  boat  MatJdotna^  built  in  1896,  is  now  in  need  of 
ronewal.  The  boat  is  in  commission,  rendering  efficient  service,  but 
it  is  believed  that  it  can  not  be  operated  with  safetv  in  its  present  con- 
dition longer  than  one  year  more  at  the  most,  ancT  it  is  recommended 
that  a  new  hull  and  house  be  constructed  as  soon  as  practicable.  In 
equipping  the  new  boat,  new  steam  cai)stans  should  be  provided  to 
replace  those  now  in  use,  which  were  originally  purchased  in  ISSO  for 
one  of  the  curly  snag  l)oats,  and  which  are  now  of  old  pattern,  worn  out, 
and  unsuitable  for  tlio  work  required.  All  other  snagging  equipment, 
hoisting  engines,  and  main  propelling  machinery  are  in  ff^3d  condition 
and  can  be  transferred  to  the  new  bwt.  The  boiler,  wnich  has  been 
in  use  for  a  numl)er  of  years  on  several  boat^,  is  apparently  in  good 
condition,  but  it  is  possible  that  it  may  not  be  able  to  fully  meet  the 
requirements  now  demanded  by  marine  regulations,  and*  in  case  it 
should  not  a  new  boiler  will  also  be  a  necessity. 

The  pile  driver,  which  has  been  in  use  on  the  upper  river  for  the  past 
six  years,  is  also  in  need  of  extensive  repair,  and  will  require  a  new 
scow  and  hanmier  gins  during  the  coming  year. 

A  detailed  estimate  of  the  cost  of  the  work  proposed  under  this 
revised  project  is  as  follows: 

1.  Ke[uu re  to  plant,  including  enag  boat  and  pile  driver $19,000 

2.  Con'alliH  revetment,  maintenance  and  extension 10, 000 

3.  Albany  reveUnent,  new 27,000 

4.  Independen(*e  revetment,  maintenanc'e  and  extension 10, 000 

6.  Salem  revetment,  new 25, 000 

6.  Wheatland  revetment,  new 15,000 

7.  Rot*k  Inland  nt»f»,  removal 2,000 

5.  Copeleys  R<M*k,  n^moval 3, 600 

9.  Dredffing,  Portland  to  Oswego  ( not  at  present  necessary ) 16, 500 

10.  Auxiliary  dams,  and  maintenan<'e  of  existing  works,  two  years'  time ...    :^,  000 

11.  Snag  iKMit  an<i  crew,  sixteen  months'  time 24, 000 

12.  Dredge  boat  and  crew,  twelve  months*  time 12,000 

ToUl 194.100 

Engineering,  office  expenses,  and  contingenciee,  10  per  cent 19,400 

ToUlixjst 21. S,  500 

Item  9  can  be  omitted  for  the  present.  Item  1  is  needed  as  soon  as 
it  can  possibly  l>e  obtained.  Items  10, 11,  and  12  provide  for  auxiliary 
dam  construction,  maintenance  of  existing  works,  and  the  operation 
of  the  two  l>oats  for  a  period  of  two  years.  If  annual  appropriation 
can  >>e  secured,  $33,000  will  be  sufficient.  In  connection  with  the  (;en- 
oral  dam  construction  and  repairs,  there  may  be  points  other  than 
those  named  above  where  revetments  will  be  needed  in  the  future. 

The  estimate  may  then  be  stated  as  follows: 

For  imnNNliatt*  expenditure  on  permanent  works,  items  2  to  S $92,600 

F<»r  n|»ain*  to  plant 19,000 

Kngint*(*ring,  office  expenses,  and  oonUngendes 11,400 

Total 12:i(XK) 


For  maintenance  and  extension  of  existing  works  annually,  item  10 15, 000 

Fur  o|)i'ration  of  dredge  and  snag  Ixiat  annually,  items  11  and  12 IS,  000 

EngintH^ring,  office  exfienses,  and  contingt*nciee 3,  HOO 

Total  for  maintenance  and  operation  ptT  year 36,300 
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The  first  appropriation,  therefore,  should  be  $195,600,  and  $73,600 
every  two  years  tnereafter. 
Respectfully  submitted. 

W.  C*  Langfitt, 
MajoTj  Corps  of  Engmeers^  U.  8.  A. 

Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 
(Through  the  Division  Engineer.) 

[First  indonement.] 

U.  S.  Engineer  Office,  Northern  Pacific  Division, 

Sa7i  FranciscOy  Cal,^  Novembers^  1903. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

For  reasons  stated,  I  believe  it  is  impracticable  to  maintain  2  to  2i 
feet  low  water  channel  depths  between  Corvallis  and  Eugene.  If  sna^ 
lodge  or  form  in  this  portion  of  the  river  I  should  recommend  their 
occasional  removal  by  the  Government  snag  boat,  if  that  be  practicable, 
lit  reasonable  expense,  rather  than  abandon  that  long  stretch  of  river. 
The  other  parts  of  the  project  and  estimate  are  recommended  for 
approval. 

W.  H.  Heuer, 
lAeut.  CoL^  Corps  of  Engmeera^ 

Dwision  Engineer. 


VV  2. 


OPERATING  AND  CARE  OF  LOCK  AND  DAM  IN  YAMHILL  RIVER, 

OREGON. 

OPERATIONS  DURING  THE   FISCAL  YEAR  1904. 

The  lock  was  closed  to  navigation  because  of  high  water  on  Novem- 
ber 6, 1903,  and  during  the  following  winter  months,  until  April  8, 
was  closed  to  traffic  ninety-three  days  and  open  sixty -one  daj^s.  Since 
April  8  the  lock  has  been  continuously  available  for  navigation.  The 
highest  water  of  the  year  occurred  J^ebruary  18,  and  registered  IH 
feet  above  the  top  of  the  lock  walls.  This  high  water  caused  no 
damage  to  the  lock  or  dam  nor  to  the  adjacent  banks  and  slopes. 

During  the  year  the  lock,  dam,  adjacent  grounds,  and  general  prop- 
erty have  been  kept  in  repair.  The  gates,  operating  gear,  and  lock 
buildings  were  painted  and  jgmvel  walk  ways  laid  in  the  grounds  in  lieu 
of  wood  to  overcome  flotation  at  high  water. 
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Detail  ntmmary  of  emndUura  for  operaiing  and  cart  of  lock  and  dam  in  Yamhill  River, 

bregon,  during  ji$cal  year  ending  June  SO,  1904- 


Month. 

Operattng  and  care. 

Enffineexioff, 
olBce  ex- 
penses, and 
contincen- 
dea. 

Total. 

Labor. 

Materiala. 

July 

1908. 

•66.60 

82.75 

171.50 

106.69 

88.50 

68.00 

«L00 
61.00 
60.00 
65.00 
60.00 
74.00 

•66.50 

Atunist 

88.  S» 

91.00 

September 

171.50 

October 

•175.00 

281.69 

NoTember 

14.02 

102.52 

December - 

68.00 

1901. 

62.00 

FsbnuuT 

61.00 

March  .' 

laso 

70.50 

April 

65.00 

llay 

60.00 

jQDe 

87.60 

161.60 

ToUl 

960.94 

22.27 

27S.00 

1,266.21 

Summary  of  expendOuree  made  in  operaiing  and  caring  for  lock  and  dam  in  Yamhill  Ritfer, 
Oreaon,  dttrxng  the  fUoal  year  ending  June  SO,  1904^  eubmiUed  in  compliance  with  river 
and  harbor  ad  of  July  6, 1884- 


Items  of  eitlmato. 


Operatlnf  and  general  care  of  lock 

Enirlneennir,  oontlnfenciei,  and  oflioe  ezpeniwa 


Total 


Amount, 
expended." 


•988.21 
278.00 


1.286.21 


<X>M1IUK'IAL  VTATIflTIGB. 


Statement  showing  traffic  through  lock  ami  dam  in  Yamhill  River,  Oregon,  duringJUcal  year 

ending  June  SO,  1904, 


Dat«. 


1908. 


Joly 

AOfOSt 

September. 
October. . . . 
NoTembcr . 
December . 


1904. 


Jannary . 
Febniar}' 
Mart'h . . . 
April  .... 

May 

Jufiv 


ToUl 


Lock 
open. 


Lock 
cloned. 


I 


l>ay$, 
81 
81  : 

81  ' 

14 

25 


15 
10 

n 

25 

81 


Dttyi. 


16 
6 


16 
19 


278 


I 


Number 
of  lock- 


Time 

operal- 

inff. 


Freifht  carried— 


Lofi  OTer'  Through 
dam.     ;    lock. 


PaiBcn- 

iren 
carried. 


8 


2 
2 
1 
1 


2 
4 

18 


7    U 


0  85 

0  80 

0  12 

0  80 


0    60 


2  45 
8  60 
4    87 


Ibnt. 


Ibnt. 
151 


48 


750 


67 


60 


844 


81 
•71 
168 


8 
2 


4 
14 


84 


20    60 


i.7n  i 


640 


26 


All  froij^bt  carried  was  logs,  with  the  exception  of  1  ton  of  crawtinb 
and  4S  toiiH  of  gravel. 

Thoro  have  been  no  steamer  lockages  during  the  76ar.  both  linen  of 
boats  which  formerly  ran  to  McMinnville  having  aoanaoned  the  run 
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above  Dayton  (3  miles  below  lock)  because  it  is  claimed  that  uncer- 
tainty of  lock  operations  during  the  high-water  season  makes  it  impos- 
sible to  compete  with  railroad  rates.  For  report  on  examination  of 
this  lock  and  dam  with  a  view  of  correcting  this  featui'e^  see  House 
Document  No.  78,  Fifty-eighth  Congress,  second  session,  and  Appen- 
dix V  V  11  herewith. 

The  relative  location  of  the  Yamhill  River,  the  lock,  dam,  and  adja- 
cent points  are  shown  on  a  map  accompanying  last  year's  report  for 
improving  Williamette  and  Yamhill  rivers,  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1903,  page  2260. 

Money  statement. 

Amoont  allotted  Jaly  14,  1903.  from  indefinite  appropriation $2,  800l  00 

June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 256. 21 

July  1, 1904,  balance  unexpended 1,043.79 


ALLOTUXNTB. 

September  19, 1900 $1,460 

JanuanrlS,  1901 1,500 

May  24, 1901 23,200 

July  12,  1902 2,700 

July  14, 1903 2,300 

Total 81,160 


VV3. 


IMPROVEMENT  OF  COLUMBIA   AND    LOWER   WILLAMETTE    RIVERS 

BELOW  PORTLAND,  OREGON. 

For  further  information  relative  to  the  improvement  of  these  streams^ 
attention  is  invited  to  the  sunmiary  of  this  report. 

OPERATIONS  DURING  THE  FISCAL  YEAR  1904. 

During  the  year  the  works  of  improvement  consisted  in  deepening 
the  channel  by  dredging;  removing  the  old  revetment  at  the  head  o? 
Coon  Island*/  dredging  an  opening  in  Swan  Island  dike;  sni^ging; 
blasting  out  a  submerged  rocK  in  the  Columbia  River  opposite  £a  Du, 
and  miscellaneous  work  connected  with  surveys,  etc. 

Besides  the  work  done  by  the  United  States,  the  port  of  Portland 
did  extensive  work  with  its  dredges,  and  also  constructed  a  floating 
dry  dock  which  is  located  at  St.  Johns,  Oreg. 

Extensive  improvements  were  also  carried  on  at  the  new  Gtovenunent 
moorings. 
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The  U.  S.  dredge  W.  S.  Ladd  worked  during  the  fiscal  year  in  deep- 
eniDK  the  chanael  across  a  number  of  hers  in  the  Lower  Columbia. 
The  localities  at  which  she  worked,  with  results  and  cost,  are  shown 
in  Tables  Nos.  1  and  2  of  this  report. 

The  port  of  Portland  dredee  (Mitmbia  continued  to  work  under  con- 
tract dated  October  17, 1902,  from  the  beginning  of  the  fiscal  year  until 
Januarr  6,  1904,  alao  from  June  23,  1904,  to  June  2ft,  1904.  Table 
No.  3  snowH  amount  of  work  done,  with  results. 

The  U.  S.  dipper  dredge  No.  1  worked  at  Swan  Iiiland  dike  from 
November  15  to  December  16, 1903,  and  took  out  the  dike  for  a  width 
of  200  feet  to  a  depth  of  6  feet  below  low  water.  The  total  amount 
of  material  dredged,  consisting  of  brush,  stone,  and  sand,  was  2,937 
cubic  yards,  at  a  cost  for  lamr,  material,  sul^istence,  and  fuel  of 
S790.14,  or  26.9  cents  per  cubic  yard. 

On  December  1ft  she  waa  towed  to  Coon  Island  revetment  and  com- 
menced dredging  out  the  stone  and  brush  of  which  it  was  composed, 
this  work  liaving  been  authorized.  8ho  worked  until  high  water  in 
the  Columbia  caused  a  suspension  of  operations  on  April  Itt.  During 
that  period  a  total  of  2,3t4.6  cubic  yards  of  stone,  brush,  and  sand 
were  removed  and  deposited  so  as  to  form  a  dike  at  the  lower  end  of 
the  part  removed  extending  out  from  the  shore  of  the  island.  The 
total  cost  for  labor,  fuel,  subsistence,  and  material  was  $3,413.29,  or 
$1.43  per  cubic  yard.  The  length  of  revetment  dredged  out  was  492 
linear  feet,  at  a  cost  per  linear  foot  of  96.98.  A  great  deal  of  time  was 
lost  liefore  a'satisfactory  dipper  waa  secured,  also  through  storm  and 
strong  current. 

The  port  of  Porthind  commission  has  also  operated  its  20-inch 
Bowers  dredge,  as  well  as  the  dredge  Odumhifi,  when  she  wa»  not 
employed  by  the  United  States,  at  different  points,  and  reports  excava- 
tions as  follows: 


Cable  jmli. 

Lower  Martina 29,154 

Huntere 80,156 

SUughlen 112,795 


CnMerud 

PbrtUnd  Harbor 308,086 

Drv  Dock  Berth 264,911 

Bwan  liland 139.009 

Month  o(  Willamette 95,431 

Rwders  and  Willow  ban 122, 6»t 

Upper  Martina 15,266 


Tablb  No.  1. 
TbtU  Aoieing  work  done  bg  drtdj/t  Wm.  &  hadi  during  fiaeal  ytar  mdmg  June  30, 1904. 


Total 1,167,460 


Loc«iiir. 

fModialxiTk. 

Ss: 

"Cr 

WMlh 

r^'ll- 

'C|-»- 

B«- 
tow. 

Utef 

%r- 

niUr  Rock,  t-ppcr  mnd 
Lower  tan. 

Cut  below  Tuflor  Suidi . 

F«b.01oApt.«.WOi.. 

No<.l.lia>.iarcb,a. 
ApriUioJiiiMa>.iiM. 

IS 

IBt 
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date  of  June  4,  1904,  and  the  work  will  be  commenced  as  soon  as  pre8- 
sent  high  water  has  subsided. 

The  present  contract  for  hire  of  this  dredge  ceases  with  the  close  of 
the  present  fiscal  year.  A  new  contract  has  been  entered  into  under 
same  conditions,  viz:  $235  per  day  for  the  30-inch  dredge  and  $155 
per  day  for  the  20-inch  dredge. 

A  project  has  been  adoptea  and  the  work  is  now  in  process  with 
a  view  of  obtaining  a  depth  of  40  feet  on  the  bar  at  the  mouth  of  the 
Columbia  Biver,  and  it  would  now  seem  that  Congress  should  consider 
the  improvement  of  the  channel  from  Portland  to  the  mouth  of  the 
river  with  a  view  to  its  improvement  and  betterment.  The  com- 
merce of  the  river  will  naturally  increase  if  the  bar  and  river  chan- 
nels contemplated  are  secured  and  maintained,  and  the  amount  of  com- 
merce affected  will  certainly  warrant  the  work  necessary  to  secure  a 
25-foot  channel  over  this  stretch  of  river.  The  river  is  not  now  avail- 
able for  vessels  of  the  larger  draft  to  Portland,  and  on  this  account  it 
is  claimed  that  considerable  transport  and  other  business  have  been 
lost  to  this  conmiunity. 

The  sum  of  $500,000  is  therefore  named  in  the  money  statement  for 
expenditure  on  works  of  permanent  improvement  in  the  fiscal  year 
1906,  in  addition  to  the  balance  available.  The  amount  reauired*  for 
maintenance  is  $125,000,  which  is  needed  principally  for  dredging,  and 
is  essential  for  maintaining  the  present  conditions. 

The  appropriation  of  these  sums — a  total  of  $625,000 — will  enable  the 
existing  channels  to  be  maintained  and  a  beginning  made  on  some  of 
the  permanent  works  of  improvement  included  in  the  project.  The 
funds  for  maintenance  are  essential  in  any  event,  and  will  have  to  bo 
expended  from  any  funds  made  available  for  the  work.  The  full  sum 
of  $625,000  should  therefore  be  appropriated  without  reduction,  which, 
with  the  balance  on  hand,  is  to  be  applied  to  work  under  the  approved 
proiect. 

Tnis  work  is  in  charge  of  Mr.  Gerald  Bagnall,  assistant  engineer. 

Money  statement. 

July  1,  1903,  balance  unexpended $176,847.30 

Amount  allotted  from  appropriation  for  maintenance  of  river  and  har- 


bor improvement,  act  of  April  28, 1904 15, 000. 00 

ited  account  proceeds  Gc 
Deposited  account  Treasury  settlement  . .'. 34. 35 


Deposited  account  proceeds  Government  property 51. 00 


191,932.65 
June  30,  1904,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 96,375.11 

July  1,  1904,  balance  imexpended 95, 557. 54 

July  1,  1904,  outstanding  liabilities 5, 243.  nO 

July  1,  1904,  balance  available 90, 314. 04 

July  1,  1904,  amount  covered  by  uncompleted  contracts 2, 280. 00 

Amount  (estimated )  required  for  completion  of  existing  project 2. 673, 509. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  enaing  June  30, 
1906,  in  addition  to  the  balance  unexpended  July  1,  1904: 

For  works  of  improvement .' $500, 000. 00 

For  maintenance  of  improvement 1 25, 000. 00 

625,000.00 

Submitted  in  compliance  with  requirements  of  sundr>*  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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?^i. 


ower  Willamette,  act  of— 

June23,  1866 -    F'  *• 

Mareh2,  1867 _„  ....      ».  ML 

July  26,  1868  (allotted ^     :L. 

April  10, 1869  I  allotted   :L 

July  11, 1870 ::. 

June  10,  1872 - .-      9   M».  id 

rr«L  a^  •» 

ower  Willamette,  from  Pottaafed  Up  "a*  wm.  mrs.  ic- 


BIarch3,  1873 JL  INfc.  * 

June23,1874 A  Ml  « 

March3,1875 ..  2L  M   Ml 

August  14,  1876 a   Mv.  # 

Junel8,  1878 »   W#   # 

March  3.  1879 ^  M»   W 

ower  Willamette  and  Co;aEL2M.  fr-.m  2^r:^lla•l  »i  -Uk  «s. 

including  bar  at  tbe  mMsth  ''^  G.Anni:'tt.  wr.  \4^ 

Junel4,1880 *:  «*^   * 

March3,1881 ia  MH  W 

August  2.  1882 jW.  ML  W 

IW.  W^    Id 

61umbia  and  Lower  WHjaz^to.  Ubr/v  f^.rrmu'^  '.•vqt 

actof^ 

July  5.  1884 JA  ML  « 

August  5.  18i!i> ..      t:  ^  HI 

August  11,  188H ..   jWL  M  Vt 

September  19.  W«i •*  iM  W 

Julvl3,  1892 ..     ^   Ml  1* 

August  18,  1S94 VL   M»   ¥L 

June3,189H   .«.  vi*  * 

March3.  l*i«* ♦   Mi  \^ 

une,  1K99,  deposiu>vl  Ui  fT»<i:t  '<  afif^r^f^Tar^-B. :J* 

lay,  1901,  d*'po»*it«r!  to  msfijt  r-f  af^^^^/raerc V. 

iCt  of  June  i:i  19rr> X?  i^   # 

leeember  3.  1902.  ^U^mitM  V*  cnyi.-!  ^if  Mf/firjfiraf.ML.  t^rjiar.  tm^^  't^.  '" 

LCt  of  April  2H.  1901   aikicxed  .;  W   i* 

kOgust  17, 1903.  deprjnt^  y,  mt^it  *A  af^^wnae^A  m^rfwr  m^*  ^*,  ^A 
Veasnry  aettlement,  Ma/^  Fcftt.  Oetryc^r.  £4C    M;     'SmjuTi^  /*r^ 

ruary,  1887.  Colonel  J'^wc  msynLX  '/t^srymrm^mgi  \kJ^  ,...^ ;^K 

Total i^\  4)0^  ^ 


''ormal: 

Name  of  rontrartor:  Port  of  Fortiac^  O/SKmuwiiWi   Fv^-^iuf    '.p^**: 

Date  of  crmtrart:  f}cuA0fr  17.  1^)2 

Nature  of  njntnMt:  Hinr  '^  dnfiflBi» 

Character  of  work :  Dndginit 

Amount  of  wr>rk:  Indefinh^r. 

Prices:  1155  fier  <lay  for  oik  '^  2f!iKs^z,  '^^NSgr-  IKK  ;#ir  ^»r  v^  u^  -j 
dredge. 

Date  of  approval:  Vmsmymr  \Z.  M0fZ 

Dale  of  beginning:  I*fwD  t vo  mt^t/k^  i^/b^aft^va  «i7  iitM  iih#r  um^  '•Z  ^i 

Date  of  expiration:  Jqimt  9>.  ISM. 
£mef]^ncy: 

Name  of  cv^ntractor:  OiM>,  W.  Aab-V>nL.  JUi^'.irta  'j 

DUeof  «v>nfract:  r«sr«tii»«T  I.  IMS: 

Charartf'r  of  work    Furbjafcifjr  awl  >r  nni^  -^^^i 

Am«>iint  of  work.  Iikd^teiv       Jlff^,-r  aumm^  ^^i»Mf^   iMi  >m» 

Prin*,  fi^-r  t/»  of  2.210  ^rjuU  $(.V.  '-^^t^fi^.  jr  *»m^^m   '^*»9    ^.  ^  '^i 
ered  at  KaJaiua.  W«i(<. ,  IS  «c^  ^tSTM^rt  jr  ^  V 

Approval:  N^x  ngfumL 
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Emergency — Continued. 

Kte  of  banning:  January  1,  1903. 

Date  of  expiration:  Decemoer  31,  1903. 
Emergency: 

Name  of  contractor:  Greo.  W.  Sanborn,  Astoria,  Grog. 

Date  of  contract:  January  4,  1904. 

Character  of  work:  Furnishing  and  delivering  coal. 

Amount  of  work:  Indefinite.     (Approximate  delivery,  12,000  tons.) 

Prices,  per  ton  of  2,240  pounds:  $6.46  for  **Ro8lyn'*  mine-run  delivei«d  at 


Kalama,  wash.;  $5.50  for  '^Roslyn'' lump  delivered  at  Fort  Stevens,  Greg.; 
$5.75  for  "Franklin"  mine-run  delivered  at  Astoria,  Greg.;  $5.75  for  "South 


Prairie"  mine-run  delivered  at  Astoria,  Grog.;  $5.75  for  ''South  Prairie"  mine 
run  delivered  at  Kalama,  Wash.;  $5.75  for  ''South  Prairie"  mine-ran  deliv- 
ered at  Fort  Stevens,  Grc^.    . 

Approval:  Contract  author^ed  by  Chief  of  Engineers,  December  18,  1903. 

mte  of  beginning:  Whenever  required  after  date  of  contract. 

Date  of  expiration:  December  31,  1904.     (In  force  June  30,  1904.) 
Emeraency: 

^me  of  contractor:  Joseph  Supple,  Portland,  Greg. 

Date  of  contract:  January  12,  1904. 

Character  of  work:  Repairs  to  barge. 

Amount  of  work:  Indefinite. 

Price:  $735  for  the  w^hole  work. 

Approval:  Not  required. 

Date  of  begi4ning:  5  days  after  date  of  contract. 

Date  of  expiration:  40  d[ays  from  date  of  beginning. 
Emeivency: 

Name  of  contractor:  Astoria  Iron  Works,  Astoria,  Greg. 

Date  of  contract:  January  18,  1904. 

Character  of  work:  Replacing  steam  boiler  on  tugboat. 

Amount  of  work:  Gne  ooiler. 

Price:  $4,560  for  the  whole  work. 

Approval:  Not  required. 

]^te  of  ^Sion : }  '^^  ^  completed  within  120  days  from  date  of  contnu!t. 

Extension:  Date  of  expiration  extended  for  a  reasonable  time.     (In  force  June 
30,  1904.) 
Emeivency: 

Name  of  contractor:  Willamette  Iron  and  Steel  Works,  Portland,  Greg. 

Date  of  contract:  January  20,  1903. 

Character  of  work:  Casting  and  machine  work. 

Amount  of  work:  Two  complete  pumps. 

Price:  $950  for  the  whole  work. 

Approval:  Not  required. 

Date  of  banning:  Gn  date  of  contract. 

Date  of  expiration:  60  days  from  date  of  beginning. 


OOMMERCIAL  STATISTICS. 

Arrivals  and  clearances  of  vessels  at  Astoria^  Oreg-,  during  the  year  ending  December  31, 

1903. 

[From  collector  of  cwitoms  at  Astoria,  Oreg.] 


Veflsels. 

Coastwise. 

Foreign  porta. 

Total. 

Number. 

845 
794 

Tonnage. 

Number. 

Tonnage. 

Nnmbti^. 

Tonnage. 

Arrrived 

1,006,466 
906,210 

66 
12 

175,666 
1ft.  7» 

tu 

806 

1,182.014 
924, 98C 

Cleared 



Total 

1.639 

1.914.666 

78 

192,278 

1.717 

2.106,944 
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Commerce  for  the  year  ending  December  31,  19M. 

Value  of  ezporUi $43,843.00 

Value  of  imports 20,643.20 

Duties  collected 3,857.74 

Principal  itema  of  export  are  loinl)er,  wheat,  barley,  fruits,  and  salmon. 
Prinoi|)al  items  of  import  are  coal,  cement,  pig  iron,  Japanese  merchandise,  Chinese 
merchandise,  tea,  rice,  and  silk« 

ArrivaU  and  deanmcen  of  veeeeUt  at  PoriUmd,  Orrg.,  during  the  year  ending  December  Sl^ 

1903. 
[From  ooUector  of  ctutomi  at  PortUnd,  Orfj^.] 


VcMela. 

Ooaatwim.*. 

Foreign  pofto. 

ToUl. 

Number. 

Tomu^e. 

Number. 

lonnage. 

Number. 

Tonnage. 

Arrived 

817 
344 

828,961 
194.060 

88 
108 

78,448 
218,187 

860 
847 

407.894 

Cleared 

412,187 

Total. 

561 

828.001 

186 

296,680 

897 

819,581 

Commerce  for  the  yemr  ending  December  31,  1903, 

Value  of  exports  to  foreign  countries 99, 065, 864. 00 

Value  of  imports  from  foreign  countries 2, 708, 748. 00 

I>utiee  collected 764,213.90 

Regietered  tonnage  orer  Columbia  River  bar,  calendar  year  1903, 


Vetp^etL  mdliog  TtmttiM, 

/Vw- 

ToUl. 

m 

American. 

British. 

other  flags. 

UOIunciv. 

Num- 
ber. 

9 
19 

Ton- 
nage. 

Num- 1    Ton- 
ber.      nage. 

• 

Num- 
ber. 

Ton- 
nage. 

Num- 
ber. 

Tonnage. 

'{^JPlTonnage. 

Inwanl  to  Astoria 
Nii«l  Portland  ... 

Outward  from 
Portland  and 
AKtoria 

6.187 
12.447 

85  .  115.066 
<U      lM.8n 

22 
48 

54,866 
102,216 

486 
619 

486,191 
604,786 

1 
662        610,749 

64ft  '      906,246 

ToUl 

28 

18.584  j       99     801.888 

66 

166,682 

1,006 

1,080.946 

1,197  i  1.616,996 

Total  freight,  foreign  and  coastwise,  carried  in  and  out  over  the  (Columbia  River 
bar  during  the  calendar  year  1903,  832,184  tons. 

Statement  showing  principal  article$  and  tonnage  of  foreign  exportM  and  importe  at  Port- 

land,  Oreg.,  during  the  calendar  year  1903. 


Article*. 


Tons. 


KXrvkKTEO. 


Wheat 

Floor 

Barley 

Timber 

Cann(*d  mlmon 

CotU>n 

UqiMtr 

Hall  l>eef 

Oala 

Tobacco,  leaf . . , 


Total. 


168, 4« 

101,688 

81.788 

76.446 


191 
7 


64 


879,781 


Articles. 


IHrOBTKO. 


Goal 

Manila 

8ul|>hur 

Bags 

Rice 

Sugar 

Tea 

Oolfee 

Salt 

Oement 

Window  glass  . . . 
Pig  and  bar  Iron. 

Spirits 

MatUng 

Clay 


Total 


Tons. 


16,844 
1.984 
4,042 

9a 

8,298 


190 

1.806 

8^878 

891 

21.918 

68 

581 

948 


h7,549 


The  following  statement  of  traffic  on  the  Colombia  and  lower  Willamette  rivers  has 
been  compiled  from  reports  of  the  various  steamers  and  transportation  companies 
doing  bofltnea  on  these  rivers  during  the  calendar  year  1903. 


S542      BEPOBT  OF  THE  OHIBF  OF  XMOINEEBS,  U.  8.  ABMT. 


ArUclea. 

Tan. 

Article!. 

T,^ 

Whe« 
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lUllroadlron 

»s 

17P.7» 

'■^iS 

CBtUeand  hoiws  IDumber.  10,S7&) 

eheepuid!M«9(Dumbet.ai.«i8) 

-J,«8,*H 

FaaaennerB  carried  by  river  veweU,  204,661. 

Litt  of  ileam  vetteU  plyiM  the  WUlametU  and  loiver  OtUunMa  riixrM  and  Utdr  tribuUtria 
beluieen  Portland  and  Aitoria,Oreg.;  thevfper  Willametlt  and  YamhiU  rivert  and  their 
tributariei  above  Portiand,  Oreg.,  during  the  calendar  year  1903,  fumMed  by  lite 
intpedora  o/boHen  and  hutit  at  Portland,  Oreg. 


[Tbia  IM  doa  nol  Include  ■owoIds  icneU.] 
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V  V4. 

IMPROVEMENT  OF  COLUMBIA  RIVER  BELOW  TONGUE  POINT,  OREGON. 

For  details  of  this  work,  with  status  of  improvement,  see  summary 
of  this  report 

OPERATIONS  DURING  THE  FISCAL  TEAR  1904. 

No  work  was  done  during  the  fiscal  year  1904  on  any  portion  of  this 
work.  The  amount  exoended  was  on  account  of  care  of  property 
and  the  purchase  and  ntting  up  of  a  new  mooring  ground  on  the 
Willamette  River,  opposite  St.  Johns,  Oreg.,  about  6  miles  below 
Portland,  Oreg. 

It  is  expected  that  the  balance  available  for  this  work  will  be  expended 
in  dredgmg  for  deepening  the  channel  below  and  along  the  water  front 
of  Astoria. 

Money  statement. 

July  1,  1903,  balance  unexpended 125,349.41 

June  :I0,  1904,  amount  expendcMl  during  fiscal  year,  for  maintenance  of 
improvement 760. 66 

July  1,  MHM,  Iwilance  unexpended 24,688.75 

July  1 ,  1904,  outstanding  liabilities 71. 29 

July  1,  1904,  balance  available 24,617.46 


APPROPRIATIONS. 


June  3, 1896,  from  unexpended  balance  to  the  credit  of  improving  mouth  of 

Columbia  River,  Oregon  and  Washington $50, 000 

Aotof  Manh  3,  1899 71,000 

ToUl 121,000 


COMMRRCIAL  STATIBTICB. 


The  tonnage  over  theM  waters  is  shown  in  report  for  improving  Colombia  and 
lower  Willamette  rivers  below  Portland,  Oreg.,  but  the  oonditiona  are  different  from 
thoH<>  rei>orte<l  la^t  year  as  the  commerce  over  this  portion  of  the  stream  does  not 
now  include  the  through  shipping,  which  connsts  prlndpaily  of  wheat  and  lumber 
products. 


V  V  5. 


IMPROVKMENT  OF  THE  MOUTH  OF  COLUMBIA  RIVER,  OREGON  AND 

WASHINGTON. 

For  extended  infonnation  and  full  detaik,  maps  and  charts  of  the 
proposed  improvement,  with  estimate  of  cost,  attention  is  invited  to 
Annual  ReiK>rt  of  the  Chief  of  Engineers  for  1908,  paji^e  2275  ct  seq. 
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repairing,  fitting  out,  etc.,  before  she  could  be  at  all  considered  m 
ready  for  actuaiwork. 

During  the  months  of  November,  December,  and  January,  when 
the  dredge  was  in  condition  to  work  and  could  not  work  on  the  bar, 
she  worked  on  a  shoal  at  Smiths  Point,  inside  the  harbor,  this  for  the 
purpose  of  training  her  crew,  but  only  11^  days'  work  was  done  on 
this  shoal,  as  it  was  found  so  luU  of  old  anchors  and  chains  that  the 
suction  pipes  were  continually  being  damaged.  Whenever  possible, 
however,  the  dredge  was  worked  on  the  bar.  The  boilers  rave  con- 
tinual trouble  and  after  attempting  to  repair  them  on  the  ship,  it  was 
finally  decided  that  it  would  be  necessary  to  have  the  patches  thor- 
oughly overhauled.  The  ship  was,  therefore,  brought  to  Portland, 
Oreg.,  where  nine  of  these  patches  were  taken  oS  and  new  ones  put 
on,  and  five  other  patches  repaired.  Two  stay  bolts  were  renewed  and 
since  the  completion  of  this  work,  on  April  18,  no  trouble  has  been 
experienced. 

When  the  dredge  reported  for  duty  she  was  not  in  trim  to  dredge 
on  the  bar,  as  her  ballast  was  so  disposed  as  to  render  her  draft  too 
great  and  somewhat  top-heavy,  the  boat  taking  a  very  considerable 
ust  with  the  best  management  that  could  be  given  to  the  sand  in  the 
bins.  All  the  surplus  property,  materials,  and  parts  not  needed  dur- 
ing dredging  operations  were  then  taken  ashore,  all  of  the  ballast 
moved  to  the  lower  hold,  as  much  of  it  forward  as  practicable,  putting 
the  dredge  in  trim  and  reducing  the  light  draft  to  19  feet  forward  ana 
19  feet  8  inches  aft.  With  300  tons  of  coal  on  board,  an  average  load 
of  900  tons  of  sand  in  the  bins  and  the  water  up  to  the  lower  overflow, 
the  usual  conditions  at  the  end  of  one  drag  across  the  bar,  the  draft 
forward  is  21  feet  4  inches  and  aft  21  feet  9  inches.  The  load  is  dumped 
on  completion  of  drag  on  account  of  the  shoal  bar  as  compared  with 
the  draft  of  the  ship. 

The  main  engines  were  all  overhauled  and  brasses  renewed  where 
required  and  the  engine  of  the  steam  launch  also  put  in  good  condition 
during  the  last  repairs  to  the  boilers.  A  small  air-compressor  plant 
was  installed  on  the  ship,  equipped  with  portable  tools,  lor  repairing 
suction  pipes  and  other  parts  of  the  machinery.  This  plant  has  proven 
most  valuable.  A  number  of  additions  and  improvements  have  been 
made  to  the  dredge  since  its  arrival,  the  most  important  being  as 
follows: 

A  complete  set  of  spare  ^teel  suction  pipes  are  provided;  cast-steel 
saddles  with  tension  rods  were  put  on  the  suction  pipes  for  trussing 
and  stiffening,  with  the  result  that  the  breaking  of  flange  bolts  has 
practically  ceased;  the  after-davits  were  taken  out  and  remodeled  so 
as  to  give  them  a  greater  overhang  as  the  tendency  of  the  suctions 
when  hoisted  was  to  strike  the  bottom  of  the  dredge;  a  small  pilot 
house  was  built  for  the  protection  of  the  master  and  wheehnan;  dupU- 
eate  parts  were  obtainea  of  such  portions  of  the  pumps  as  were  most 
liable  to  wear  and  breakage. 

When  no  dreding  was  being  done  and  the  dredge  was  laid  up  for 
repairs,  the  crew  was  employed  i!i  cleaning  and  general  overhauling 
of  the  ship. 

The  coaling  of  the  dredge  is  done  entirely  from  lighters. 

The  dredge  has  shown  herself  to  be  veij  stable  and  can  work  in  a 
fairly  rough  sea,  when  the  depth  of  water  is  suflicient,  without  incon- 
venience— that  is,  the  draft  of  the  dredge  or  the  limited  deptii  of  water 
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on  the  Columbia  Biver  bar  prevents  dredging  more  than  the  rough- 
nesH  of  the  sea. 

For  reasoHH  ^ven  above,  but  little  work  was  done  by  the  dredeo 
until  the  U'ginning  of  May,  and  no  satisfactory  or  continuous  records 
of  work  performed  could  be  obtained.  Up  to  that  time  she  had 
dredged  20,580  cubic  yards  on  the  Smiths  roint  shoal,  and  94,363 
cubic  yards  on  the  bar.  The  dredge  having  been  gotten  in  fairly  good 
condition,  and  May  and  June  beinff  exceptionally  favorable  for  work, 
a  fairly  accurate  statement  and  estunate  of  the  work  that  the  dredge 
mav  oe  expected  to  do  under  existing  conditions  of  channel,  is  as 
follows: 

Summary  for  May-June,  by  days, 

Dayn. 

Sundays  and  holidays 10 

Coaling: 9 

DnNl^iiiK  onl>ar 40 

Hough  Iwr  or  fog,  when  dredging  could  not  be  done 2 

Kepaire .^ 0 

Total 61 

DeiaUetl  daietnnU  of  dredging  on  the  bar,  May-June, 

Number  of  days  worked 40 

Cubic  yanis  of  material  dredged  and  damped 141, 464 

<  'ubio  yanlfl  per  day,  average 3, 636 

Time*  pumping,  actual 131  hrs.  3  min. 

Time  dum|>iug  and  glutting  hack  on  range 7S  hrs.  63  min. 

Time  at  work,  beginning  and  stopping 209  hrs.  66  min. 

(^ll>ic  yanlH  per  minute,  actual  pumping  average IS 

Length  of  cut  acrom  the  bar,  average feet. .  8, 000 

Length  of  day's  work,  average 6  hrs.  16  min. 

Number  of  i-rew  employed,  average 76 

Cotl  of  drtdging  on  the  bar,  May-June, 

Fuel  consumed.  1.433  tons,  at  $6.10  i>er  ton ^ $8,741.:i0 

Pav  rolls  ( not  including  superintendence  and  office  expenses) 8, 160. 39 

8ulj8iHtemv? 2,a>9.04 

Divk  and  engine  room  supplien  consumed,  estimated 1, 250. 00 

Cost  of  operating,    exclusive  f»f  superintendence  and  office  expenses, 
repairs,  etc..... 20,260.73 

Cubic  yanln  material  excavate**! 141, 464 

CoHt  |>er  cubic  yanl $0. 143 


i 


lentil  the  channel  acra«<s  tlie  Ijur  is  deepened  by  effect  of  the  jetty, 
or  tlie  work  of  tlie  dredge,  or  both,  results  as  favorable  as  those  above 
iven  can  hardly  be  expei^ted,  but,  of  course,  as  the  bar  channel 
ee})ens,  the  drecl^  c*an  work  to  better  advantage  and  thus  reduce  the 
cost  iK»r  3'ard. 

During  the  ensuin|r  winter  the  interiors  of  her  boilers  will  have  to 
be  entirely  renewed,  out  it  is  believed  that  the  shells  are  still  in  good 
condition,  and  if  she  is  to  o{)erate  another  season  there  is  no  question 
but  that  she  should  be  changed  into  an  oil  burner.  The  cost  of  these 
two  items  will  be  approximately  $100,000. 

A  survey  of  the  bar  was  commenc^  in  June  and  completed  at  the 
close  of  the  tisctd  year.  This  survey  shows  no  radical  cnanges  since 
the  examination  in  January,  and  the  channel  depth  is  at  most  1  f(K>t 
greater  or  21  feet  at  the  average  of  the  lower  low  water.     Accom- 
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panying  this  report  is  a  tracing  showing  the  soundings  taken  daring 
the  above-mentioned  survey. 

The  principal  and  most  important  changes  that  have  occurred  since 
the  survey  of  June,  1903,  are  a  slight  movement  seaward  of  the  24- 
foot  inner  and  outer  curves  of  the  bar,  the  extension  seaward  of  Pea- 
cock Spit  on  a  nearly  straight  line  from  Sand  Island,  and  the  building 
up  ana  seaward  movement  of  Clatsop  Spit  on  the  north  side  of  the 
jetty. 

TTie  outer  24-foot  curve  of  the  bar  is  in  the  sftme  position  it  was  last 
January,  when  a  small  survey  was  made  and  at  which  time  the  distance 
between  the  inner  and  outer  24-foot  curves  was  considerably  greater 
than  at  either  of  the  June  surveys. 

Most  important  developments  are  taking  place  in  the  vicinity  of  the 
obstruction  buoy,  which  is  in  the  position  of  the  31-foot  channel  of 
1895.  Here  the  24-foot  curves  are  the  closer  together  and  in  one 
place  give  indications  of  breaking  through  the  crest.  The  deepest 
channel  across  the  bar  is  found  here,  a  movement  of  about  one-naif 
mile  northwards  since  last  June. 

There  has  been  some  scour  to  the  south,  on  the  spit,  in  elongation 
of  the  jetty. 

The  channel  now  used  by  deep-draft  vessels  is  on  either  side  of  the 
obstruction  buoy,  but  until  witnin  the  last  few  days  has  been  to  the 
south  of  this  buoy. 

The  Chinook  has  dredged  continuously  in  the  channel  used  by  vessels 
to  the  south.  It  is  difficult,  owing  to  the  small  scale  of  the  map  and 
the  necessarily  relatively  great  distance  between  lines  of  soundings,  to 
make  any  deduction  as  to  the  effect  which  the  dredge  has  had,  but  it 
is  evident  from  the  small  changes  which  have  taken  place  south  of  this 
buoy  that  but  little  effect  has  been  produced.  The  main  changes  in 
depth  have  taken  place  to  the  north  of  this  buoy  where  no  dredging 
has  been  done. 

As  reported  in  the  last  annual  report,  a  conservative  estimate  of  the 
funds  required  for  remodeling  the  transport  Ghraiit  into  a  dredge  and 
operating  it  was  approximately  $500,000.  The  actual  expense  of 
remodeling  the  Grant  was  over  $270,000,  and  the  cost  of  changes, 
repairs,  and  purchase  of  supplies,  etc.,  including  operating  expenses, 
to  June  30,  1904,  was  $90,000.  The  expense  of  operating  the  dredge 
another  year  will  be  approximately  ^120,000,  making  a  total  of 
$460,000  for  remodeling  the  dredge  and  operating  it  to  June  30, 
1905.  Repairs  to  boilers  and  changing  to  oil  burning  will  cost,  as 
above  indicated,  not  less  than  $100,  (XK). 

The  south  jetty  is  to  be  completed  before  any  work  is  commenced 
on  the  north  side.     Its  estimated  cost  is  $2,260,000. 

The  amount  previously  appropriated  is  $1,500,000,  of  which  amount, 
as  above  shown,  approximately  $560,000  will  have  been  expended  in 
remodeling  and  operating  the  aredge.  The  total  amount  to  be  appro- 
priated for  completion  of  the  project  for  the  south  jetty  is,  then, 
|l, 320,000,  which  sum  is  accordingly  named  in  the  money  statement 
and  is  to  be  expended,  together  with  the  balance  on  hand,  in  dredging 
and  jetty  extension.  These  funds  should  he  appropriate  at  an  early 
date  to  insure  no  further  delay  to  this  important  work. 

This  work  has  been  in  local  charge  of  Mr.  G.  B.  Hegardt,  assistant 
engineer. 
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Emei^ncy: « 

Name  of  contractor:  Greo.  W.  Sanborn,  Astoria,  Greg. 
Date  of  contract:  December  4,  1902. 
Character  of  work:  Famishing  and  delivering  coal. 
Quantity :  Indefinite.     ( Approximately  2, 500  tons. ) 
Prices,  per  ton  of  2,240  pounds: 

$5.60  delivered  at  Astoria,  Greg. 

$5.40  delivered  at  Kalama,  Wash. 

$5.40  delivered  at  Fort  Stevens,  Grej?. 
Approval:  Not  required. 
Date  of  beginning:  January  1,  1903. 
Date  of  expiration:  December  31,  1903. 

Emeraency: 

Name  of  contractor:  Oregon  Rafting  Company,  Portland,  Oreg. 

Date  of  contract:  March  24,  1903. 

Character  of  work:  Furnishing  and  delivering  piles. 

Quantity:  113,370  linear  feet. 

l^ce:  13  cents  per  linear  foot 

Approval:  Contract  authorized  by  Secretary  of  War,  January  20,  1903. 

Date  of  beginning:  April  15,  1903. 

Date  of  expiration:  Julv  15,  1903.     (Extended  15  days.) 

Delivery  was  completed  within  the  extended  time. 

Emeiyency: 

Name  of  contractor:  Warren  &  Lester,  Warrenton,  Greg. 

Date  of  contract:  March  28, 1903. 

Character  of  work:  Fiunishing  and  delivering  lumber. 

Quantity:  759,710  feet,  board  measure. 

^ce:  13.40  per  1,000  feet,  board  measure. 

Approval:  Contract  authorized  by  Secretary  of  War,  January  20,  1903. 

Date  of  beginning:  April  10,  1903. 

Date  of  expiration:  July  10,  1903.     (Extended  21  days.) 

Delivery  was  completed  within  the  extended  time. 

Emereency: 

Name  of  contractor:  Northwest  Construction  Companv,  Astoria,  Or^g. 

Date  of  contract:  May  27,  1903. 

Character  of  work:  Furnishing  and  delivering  stone. 

Quantity:  150,000  tons. 

Price:  91  cents  per  ton  of  2,000  pounds. 

Approved:  June  2,  1903. 

Date  of  beginning:  Within  12  days  from  date  of  contract. 

Date  of  expiration:  October  10,  1903.     (Extended  for  reasonable  period.) 

Contract  was  terminated  in  February,  1904. 

Total  quantity  delivered  under  contract:  124,052  tons. 

Formal: 

Name  of  contractor:  Northwest  Construction  Company,  Astoria,  Ore^. 

Date  of  contract:  May  27, 1903. 

Character  of  work:  furnishing  and  delivering  stone. 

Quantity:  475,000  tons. 

Price:  91  cents  per  ton  of  2,000  pounds. 

Approved:  July  2,  1903. 

Date  of  beginning:  October  10, 1903.    (Extended  indefinitely.) 

Supplement  to  a1x)ve  contract,  dated  January  21,  1904,  reduces  the  quantity  of 

stone  to  be  delivered  by  the  contractor  from  475,000  tons  to  200,000  tons. 
Supplemental  contract  approved  February  3, 1904. 
Deliveries  under  supplemental  contract  be«m  April  21,  1904. 
Date  of  expiration:  About  December  20,  1904.     (In  force  June  30,  1904. ) 

Emeiyency: 

Name  of  contractor:  J.  R.  Bowles,  Portland,  Oreg. 

Date  of  contract:  October  27,  1903. 

Character  of  work:  Furnishing  and  delivering  structural  steel. 


oThis  contract  is  also  shown  in  report  for  ''Columbia  and  Lower  W^illametto  riv- 
ers, below  Portland,  Oreg." 
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Emergency— CJontinoed. 

Quantities  and  prices:  20  I-beams,  8  inches  by  19  feet  by  25.5  pounds,  all  for 
$242.25;  80  channels,  6  inches  by  3  feet  10  ini^hefl  by  8  pounds,  all  for  $61.33; 
80  channels,  6  inches  by  4  feet  11  inches  by  8  pounds,  all  for  $78.67;  1,000 
linear  feet  angles,  ft  inch  by  3  inches  by  3  inches,  all  for  $180;  750  linear 
feet  angles,  ft  mch  by  2}  inches  by  2}  inches,  all  for  $1 10.63;  44  plaU«,  f\ 
inch,  cut  to  drawing;,  all  for  $72.30;  44  plate««,  \  inch,  cut  to  drawing,  all  for 
$37.30;  44  plates,  \  inch,  cut  to  drawing,  all  for  $78. 60;  44  platen,  \  indi,  cut  to 
drawing,  all  for  $57;  88  plates,  A  inch,  cut  to  drawing,  all  for  $'M);  44  plates, 
i  inch  by  9  inches  by  2  feet  6  mches,  all  for  $21.75;  44  plates,  k  inch  by  II 
inches  by  2  feet  6  inches,  all  for  $26.50;  88  plates,  k  inch  by  6  inches  by  11 
inches,  all  for  $11. 

Approval:  Not  required. 

Date  of  l)eginning  :Un  time  to  complete  delivery  within  60  days  from  date  of 

Date  of  expiration:/    contract. 

Emeraency: 

Name  of  contractor:  Manning,  Maxwell  &  Moore,  New  York,  N.  Y. 

Date  of  contract:  December  14,  1903. 

Character  of  work:  Furnishing  and  delivering  wheel  nreiv  and  jacks. 

Quantities  and  prices:  1  hvdrostatic  wheel  press  for  ^0;  2  hydraulic  jacks,  at 

$130.97  each. 
Approval:  Not  required. 

Date  of  beginning:  )  Wheel  press  to  be  delivered  within  56  days  and  both  jacks 
Date  of  expiration:  j      within  40  days  from  date  of  contract. 

Emereency:« 

Ksime  of  contractor:  itcorge  W.  Sanborn,  Astoria,  Oreg. 

Date  of  ixmtract:  January  4,  1904. 

Character  of  work:  Furnishing  and  delivering  i!oal. 

Amount  of  work:  Indeflnite.     (Approximat«»lv  12,000  tons.) 

lVit!es,  per  ton  of  2,240  pountls:  $5.45  for  *'Roslyn**  mine  run,  deliverwi  at 
Astoria,  Oreg.;  $5.45  for  **Roslyn"  mine  run^  delivere<l  at  Kalama,  Wash.; 
$5.30  for  **Roslyn"  mine  nin,  delivere<l  at  Fort  Stevens,  Oreg.;  $5.65  for 
"Roslyn'*  lump,  delivt^rtnl  at  Astoria,  Oreg.;  $5.65  for  **RosTyn*'  lump, 
delivered  at  Kalama,  Wash.;  $5.50  for  **Roslyn'*  lump,  delivefeil  at  Fort 
Stevens,  Oreg.;  $5.75  for  ** Franklin"  mine  niii,  delivered  at  Astoria,  Or€«.; 
$5.75  for  **S<mth  Prairie"  mine  nin,  delivered  at  Astoria,  Oreg.;  $5.75  fiir 
** South  lYairie"  mine  run,  delivere*!  at  Kalama,  Wash.;  $5.75  for  "South 
l*rairie"   mine  run,  deliverer!  at  Fort  Stevens,  Oreg. 

Approval:  CVmtract  authorized  by  Chief  (»f  Engineers,  December  18,  1903. 

Dat<»  of  l)eginning:  Whenever  retjuired  after  date  of  (contract 

Date  of  expiration:  Dei'embcr  31,  1904.     (In  force  June  30,  1904. ) 

Emergency: 

Name* of  contractor:  Ellicott  Machine  Comi^any,  Baltimore,  Md. 

Date  of  contract:  January  18.  1904. 

Character  of  work:  Furnishing  and  delivering  pump  runners. 

Quantity:  Two. 

Price:  1^550  each. 

Approval:  Not  ret^uired. 

Date  of  beginning:  )  Both  runners  to  be  shipped  from  Baltimore,  Md.,  within 

Date  of  expiration:  |     30  days  from  date  of  contract. 

Emeiyency: 

Name  of  wntractor:  Rand  Drill  Company,  New  York,  N.  Y. 

Date  of  oontnui:  January  21,  1904. 

Character  of  work:  Furnishing  and  delivering  air-compressor  plant. 

Quantities  and  prices:  1  air  compressor,  for  $967:  1  air  receiver,  for  $71;  1 
riveting  hammer.  No.  60,  with  50-foot  hose,  for  $127;  1  calking  hammer.  No. 
2,  with  50-fi>ot  hose,  for  $87;  1  calking  hammer.  No.  3,  with  50-foot  hose,  for 
$87;  2  calking  hammers.  No.  1,  each  with  50-foot  hose,  for  $164;  1  piston  air 
drill,  No.  2.  with  50-foot  hose,  for  $127;  800  feet  extra  air  hose,  for  $75. 

Approval:  Not  required. 

Date  of  beginning:  )  All  articles  to  be  shipped  from  Painted  Post,  N.  Y.,  within 

Date  of  expiration:  )      14  days  from  date  of  contract. 


^This  (contract  is  also  shown  in  report  for  '^Impronng  Columbia  and  I^ower 
Willamette  rivers,  below  Portland,  Oreg." 


3554      REPORT   OF   THE   CHIEF    OP   ENGINEERS,  U.   8,    ABMT. 

Emergency — Continued. 

Date  of  l^eginning:  IBoth  locomotives  to  l>e  shipped  from  factory  within  30  days 

Date  of  expiration:/    from  date  of  contracrt.     (Extender!  for  reasonable  period.) 

Complete  shipment  was  made  early  in  May,  1904. 
Emergency: 

Name  of  contractor:  The  Weir  Frog  Company,  Cincinnati,  Ohio. 

Date  of  contract:  March  22,  1904. 

Character  of  work:  Furnishing  and  delivering  switch  stands,  etc. 

Quantities  and  prices:  10  switch  stands,  low,  at  $10.50  each;  20  switch  stands, 
7  foot,  at  $14  each;  2  sets  turn-outs,  No.  6,  at  $45.60  per  set;  3  Hets  tum-outa, 
No.  7,  at  $46.55  per  set;  5  sets  cross  overs.  No.  7,  at  $93.10  per  set;  2  sets  turn- 
outs, made  to  drawing,  at  $184.65  per  set;  2  sets  cross  overs,  ma<le  to  drawiiur, 
at  $277.20  per  set;  2  sets  cross  overs,  made  to  drawing,  at  $97.05  per  set;  760 
rail  braces,  at  Hi  cents  each. 

Approval:  Not  rei]uired. 

Date  of  beginning:  )  All  articles  to  l^e  shipped  from  factory  within  21  days  from 

Date  of  expiration:  )      date  of  contract. 
Formal: 

Name  of  contractor:  Columbia  Contract  Com  pan  v,  Portland,  Oreg. 

Date  of  contract:  March  80,  1904. 

Character  of  work:  Furnishing  and  delivering  stone. 

Quantitv:  240,000  tons,  more  or  less. 

Price:  $1.08  per  ton  of  2,000  pounds. 

Approved:  April  14,  1904. 

Date  of  beginning:  About  April  30,  1904. 

Date  of  expiration:  8  months  from  date  of  beginning.     (In  force  June  30,  1904.) 
Emergency : 

Name  of  contractor:  Pacific  Hardware  and  Steel  Company,  San  Francisco,  Cal. 

Date  of  contract:  April  1,  1904. 

Character  of  work:  Furnishing  and  delivering  structural  steel. 

Quantities  and  prices: 
hundredweight;  184 
dredweight;  1,000  feet 
at  $2.37  per  hundredweight;  700  feet  angles,  2i  inches  by  J  Inch  ( total  weight^ 
4,562  pounds),  at  $2.33  per  hundredweight;  250  feet  angles,  2  inches  by  j  inch 
(total  weight,  1,209  pounds),  at  $2.33  per  hundredweight;  416  plates,  special 
cut  (total  weight,  12,040  pounds),  at  $2.33  per  hundredweight. 

Approval:  Not  requireil. 

Date  of  beginning:  )  All  articles  to  he  delivered  within  45  days  from  date  of 

Date  of  expiration:  j      contract.     ( Extendeil  for  reasonable  period. ) 

Delivery  was  completed  about  the  15th  of  June,  1904. 


CO.MMERCIAL  STATISTICS. 


For  commercial  statistics  see  report  on  **  Improving  Columbia  and  Lower  Willa- 
mette rivers,  below  Portland,  Oregon." 


V  V  e. 

IMPROVEMENT  OF  CLATSKANIE  RIVER,  OREGON. 

For  details  of  this  work,  with  status  of  improvement,  see  suminar}' 
of  this  report. 

OPERATIONS   DURING   THE    FISCIAL   YEAR   1904. 

No  work  was  done  during  the  fiscal  year,  as  the  river  remained  in 
good  condition.  The  expenditures  were  on  account  of  purchase  of 
new  mooring  grounds  and  in  making  permanent  improvements  thereto. 
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The  results  in  the  way  of  increased  depth  and  width,  due  to  the 
complotion  of  the  project  in  lJ>00,  were  an  increase  of  2  feet  in  depth 
over  that  jxirtion  below  the  town  of  Clatskanie  whei'e  work  was  done, 
and  shortoninff  the  distance  to  the  head  of  navigation  by  about  4,500 
fcM^t  bv  straightening  the  channel. 

Additional  dredging  operations  will  be  necessary  to  maintain  the 
inn)rovenient,  and  1^500  is  acx'ordingly  named  in  the  money  statement. 
This,  with  the  available  l)alance,  is  to  be  applied  to  that  purpose. 

Moywy  Htattinent. 

July  1,  im>;^,  Iwlamv  unoxix^ndiHl $l,(>r><i.06 

Juno  .U),  liHM,  amount  (^xpenchNl  during  Aw^al  year,  for  niaintenana^  of 

inipnivenient 4ky,\.  43 


Julv  1,  liKM,  Iwilamv  unexiH'n<ie«l 1, 1»2.«W 

July  1,  UHM,  outMandinjf  hahilltiw 12:^.40 

July  1,  MKM,  lialaniH?  available 1,0<)«.23 


Amount  that  (*an  bt'  profitably  oxpendc<l  in  fiscal  year  ending  June  30, 
\Wk\,  for  maintenance  (»f  impmvement,  in  addition  to  the  Iwlani^e  iin- 
ex|M'n«l*il  July  1,  ItMM 5()0.00 

Sul)mitte<l  in  compliance  with  requirements  of  mindry  civil  aetof  June4, 
1S1)7,  and  of  HCi'tion  7  of  the  river  and  harbor  act  of  IS99. 


APPROPRIATION. 


Act  of  March  3,  1S99. 


$13,000 


(X>MMRRCIAL  RTATianCH. 


The  following  statement  of  traffic  on  the  (^latitkanie  River  has  been  compiled  from 
n«|N)rt.*<  of  the  variouH  Hteamern  and  trani<iN>rtation  companiee  doing  baHinera  on  this 
river  «hiiiiivr  the  yi»ar  ending  IKniMnWr  31,  HKX3. 


Arlirh"!*. 


Wheal 

(HlHTrtTriiN.     . 

Flour  aimI  U'^^\. 
IHtUtlH'M 

Fniil 

Il<>i»^ 

IIhv 


Genvral  iiiorrhamliM' 


l*aM«engcrH  carrit»<i,  4W. 


Toiw. 


I 


Arllclex. 


Ton> 


I  •-■ 


M  CiMil 

4,'iO  Cmttle  and  horMw  (116).. 

13»  ShllifTlra  ( IS.  2K7.  UQO)  ... 

'21  '  Pilen  (20.000  llnoiir  iwX) 
3      Lumber  (JIO.100  foe*  B.  M.) 


\h 

46 

664 

400 

86K 


111    Loffs  (11,800.000  feet  B.  M.) :    22,61M 

16  i.  I 

960  ToUl -ATeS 


V  V7. 

IMPROVKMKNT  OF  a)WLITZ  .\XI>  LKWI8  RIVERS,  WASHINGTON. 

(a)   OPKIIATIO.NS    DUIU.Nif    FISl'AL  YKAR   11K>4   FOR  COWLITZ   KIVER, 

WA8HIN(tTON. 

Duriiifftho  fis<»al  year  dredjfinp  and  tomporarj'  dike  construction 
was  mrriod  on. 

/>/vf/r/ /////.— Dipper  dredge  So.  1  was  towed  to  the  mouth  of  the 
rivor  by  tlie  tujf  Lincoln  on  Soptemlier  14,  and  commenced  widening 
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the  channel  there.  After  working  there  three  days  she  was  towed 
to  Huntington  bar,  below  Kelso,  by  the  steamer  Kellogg^  and  worked 
there  until  the  end  of  October,  when  she  was  towed  to  tlie  L#ewis  River 
by  the  snag  boat  Mathloma.  The  dredge  was  accompanied  by  a  house 
boat  and  small  wood  scow. 
The  following  table  gives  the  results  and  cost  of  dredging: 


Locality. 


Mouth  of  river  . 
Huutington  bar 


Total 


Length 
of  cut. 


Feet. 

120 
1,550 


1,670 


Width. 


Feet. 


50 
40 


Depth. 


Feet. 
3  to  4 
5 


Material 
removed. 


Cv..  yds. 

700 

11,481 


12,181 


Co«tper 
cubic 
yard. 


Cents. 
10 
10 


Fuel 
cost. 


}fl71. 


00 


171.00 


Labor 

COfit- 


$1,054. 69 


l.a>4.0 


Many  snags  were  encountered  and  had  to  be  removed  by  the  dredge. 

I>ike8  ana  hlastmg. — A  small  party  was  engaged  during  part  of 
August  and  September  in  building  temporary  dikes  and  blowinc"  out 
snags.  The  dikes  were  constructed  of  rough  lumber,  weighted  down 
with  gravel,  and  fastened  to  the  ground  by  l)ars  of  iron  driven  down. 
These  dikes  were  from  2  to  3  feet  high. 

The  following  table  shows  the  dikes  constructed  at  the  different 
localities,  also  the  cost: 


Locality. 

Linear 
feet. 

Cost. 

CoRt  per 

Labor. 

Material. 

linear 
foot. 

Toutle  River  bar 

600 
125 
224 

9470.58 

$159. 75 

Toledo  bar 

SO  74 

Ben  Huntinirton  bar 

Total 

849 

470.58 

159.75 

74 

Forty  snags  were  blown  out  between  Kelso  and  Toledo  at  a  total 
cost  of  168.42. 

The  results  in  the  way  of  increased  depths  since  last  report  have 
been:  By  dredging,  at  the  mouth  of  the  river,  an  increase  of  from  3 
feet  to  4  feet  for  a  distance  of  120  feet;  at  Huntington  bar,  an  increase 
of  5  feet  for  a  distance  of  1,550  feet.  By  dike  construction,  at  Toutle 
River  bar,  Ben  Huntington  bar,  and  the  bar  below  Toledo  an  increase 
of  about  6  inches  was  obtained. 

The  balance  available  and  the  amount  required  is  to  be  expended  in 
snagging  and  dredging,  etc.,  in  accordance  with  the  approved  project 

Money  atatern  en  t. 

July  1,  1903,  balance  unexpended $3, 291. 66 

June  30,  1904,  amount  expemied  during  fiscal  year,  for  maintenance  of 
improvement 2, 472. 53 


July  1,  1904,  balance  unexpendwl . 
July  1,  1904,  outf^tanding  liabilities 


819. 13 
82,20 


Julv  1,  1904,  balance  available 


7:J«.  93 


'Amount  (estimated)  required  for  completion  of  existing  project Indefinite- 
Amount  that  can  be  pn>titably  expended  in  fiscal  year  ending  June  30, 
190(),  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpende<l  July  1,1904 7,50a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


•  I 


] 


INDl 

LEWIS  RIVE 


1 


^■* 


^ 


Ji^ 


LA  CKNTCR 


JI0 
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APPROPRIATIONS. 


Act  of— 

June  14, 1880 $2,000 

Marcha,  1881 1,000 

August  2, 1882....: 1,000 

July  5,  1884 2,000 

Augusts,  1886 2,000 

August  U,  1888 3,000 

September  19,  1890 8,000 


Act  of — 

June  13,  1892 $3,000 

August  18,  1894 3,000 

June3,  18t)6 3,000 

Mart*h3,  1899 3,000 

June  13,  1902  (allotted) 4,750 


Total 35,750 


CX)MMERCIAL   STATISTICS. 


The  following  statement  of  traffic  on  the  Cowlitz  River  has  been  compile<l  fn>iii 
leports  of  the  various  steamers  and  transportation  companies  doing  business  on  this 
river  during  the  year  ending  December  31,  1903: 


Articles. 


Tons. 


180 

Otbcr  cereals 2,401 

fkmr 2,107 

riDtetoefl 8,170 

fWi 806 

Bqps 75 

Har 6,210 

CtoMiml  merchADdise 7,300 

Wood  (2.000  cords) 3,000 

I 

srs  carried.  8,500. 


Articles. 


Cattle  and  horses  (206) 

Sheep  and  hogs  (4.706) 

Shingles  (80,000.000) 

Piles  (f»34.000  linear  feet) 

Lumber  (10.266,000  feet  B.  M.) 
Lofs  (84.646,000 feet  B.  M.)... 

Total 


Tons. 


82 

4,000 

10.6H0 

18.8B5 

169.292 


221.491 


(b)  operations   during   fiscal  year   1904   FOR  LEWIS  RIVER, 

WASHINGTON. 

The  work  during  the  year  consisted  in  dredging  a  channel  225  feet 
longj  40  feet  wide,  with  an  average  depth  of  3.8  on  the  East  Fork 
mbove  the  flume  near  Kinder  Ro<»k.  1  nis  work  waus  commenced  on 
Mofember  3,  and  was  suspended  after  three  days'  dredging  on  account 
of  Uffh  water,  when  the  dredge  was  towed  to  Portland  by  tne  snag  boat 
Kbthloma, 

There  is  transmitted  herewith  an  index  map  showing  the  locality 
under  improvement. 

^  The  balance  available  and  the  amount  required  is  to  be  expended  in 
iBBgging  and  dredging,  etc.,  in  accordance  with  the  approved  project. 

Mimey  statement, 

My],  1903,  balance  unexi)ende<l $2,270.93 

JvieSO.  1904,  amount  exttendod  during  tittcal  year,  for  works  of  improve- 

It .'. 856.94 


Jvfarlf  1904,  balance  unexpendeil 1,413.89 

Jl^jr  1, 1904,  outstanding  liabilities 107.80 

MIyl,  1904,  balance  available 1,:W6.09 

Aaioiiiit  (estimated)  required  for  comnlction  of  existing  project 5, 710. 00 

Aaoiiiit  that  can  l)e  profitably  cxi>en<ie<l  in  fiscal  vt^r  ending  June  ^^, 
1900,  in  addition  to  tbe  l>alan(*e  uncx|H'nde<l  Jufy  1,  1904: 

For  works  of  improvement $5, 710. 00 

For  maintenance  of  improvement 1, 790. 00 

7,500.00 

Bnlliliitted  in  compliance  witb  rec^uirements  of  sundry  civil  act  of  June 
4^  1807,  and  dL  section  7  of  the  nver  and  harbor  act  of  1899. 
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APPROPRIATIONS. 

Act  of  March  3,  1899 $10,000 

Appropriated  by  act  of  Congress  approved  June  13,  1902,  for  improving 
Cowlitz  and  Lewis  rivers,  Washington  (allotted) 4,  750 

Total , 14,750 


COMMERCIAL  STATISTICS. 


The  following  statement  of  traffic  on  the  Ixiwis  River  has  been  compiled  from 
reports  of  the  various  steamers  and  transportation  companies  doing  business  on  this 
river  during  the  year  ending  December  31,  1903: 


Articles. 


Cereals 

Potatoes 

Fruit 

Fish 

Hay 

Wool 

General  merchandise . 
Wood  (6,850 cords).... 


Articles. 


CkMil 

Cattle  and  horses  (1.200) 

Sheep  and  hogs  (1,100) 

Piles  (30,000  linear  feet) 

Lumber  (40.403.000  feet  B.  M. ) 
Logs  (3.125,000  feet  B.  M) 


Total 


Tons. 


21 

4» 

82 

600 

52.S23 

0.2.')0 

81,556 


Passengers  carried,  13,058. 

Considerable  quantities  of  timber  products  are  also  annually  floated  out  of  this 


stream. 


V  V8. 

GAUGING  WATERS  OF  COLUMBIA  RIVER,  OREGON  AND  WASHINGTON. 

OPERATIONS   DURING   THE   FISCAL  YEAR  11K)4. 

The  self-reffistering  tide  gauge  at  Fort  Stevens,  Oreg.,  ha.s  been  kept 
in  operation  during  the  fiscal  year,  except  for  a  short  period,  at  which 
time  the  gauge  was  undergoing  repairs. 

Dai!}"  bulletins  of  the  gauge  readings  were  exhibited  for  information 
of  persons  interested  in  navigation  of  the  Columbia  River. 

In  view  of  the  impoi^tance  of  these  gauge  readings  as  a  benefit  to 
pilots  and  others,  it  is  considered  a  worthy  object. 

The  amount  expended  during  the  year  was  for  the  hire  of  gauge 
keeper  and  incidental  repairs  to  the  gauge. 

Money  statement, 

July  1,  1903,  balance  unexpended $1, 407. 79 

June  30,  ItHM,  amount  exjHjnded  during  fiscal  y(»ar,  for  maintenance  of 


improvement 


114.80 


July  1,  1904,  balance  nnex|)ended 1 ,  292. 99 

July  1,  1904,  outstanding  liabilities 10.  (X) 


July  1 ,  1904,  balance^  available 1 ,  282. 99 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1906,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexix'nde<l  July  1,  1904 1,000.00 

Submitte<l  in  compliance  with  requirement*"  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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AI*rRt)PHIATlONS. 

Aft  of —  Aft  of — 

Au^i8t2,  1882 $500  June  .S,  189(5 §1,(HH) 

July  5,  1884 1,000  Man*h  3,  ISW 1,(KM) 


Auj?UHt5,  18H({ 1,(K)0 

Aujrust  1 1,  1888 2, 500 

August  18,  18iM 1,000 


June  i:{,  nK)2 1,000 


-Total 9,000 


V  V  g. 

PKKLIMINARY  KXAMINATION   OF  WILLAMKTTE   RIVKR,  OREGON, 

UCTWKKN  1M)RTLAXI)  AND  ORFXiON  CITY. 

[I'rinted  in  IIuuiH>  Doc.  No.  501,  Fifty-t'lghth  ConKre**!*,  KTond  Miwion.] 

War  Department, 
OF^^<'E  OF  THE  Chief  of  Enoineer^, 

Wtm/i  Ington ,  Jau  uary  ;vVy,  190 J^ . 

Sir:  I  have  the  honor  to  subniit  herewith  report  dat^ni  Augu.^^t  14, 
li>0'j,  and  rej)ort  supphMnontal  thereto  dated  Alay  1,  11*03,  by  Maj. 
W.  (\  l^an^titt,  Corixs  of  Knj^ineers,  on  preliminary  examination  of 
Willamette  River,  ()rej]fon,  from  Portland  to  Orejjfon  City,  niad(»  in 
compliance  with  a  re(|nireinent  in  the  river  and  harlK)r  act  of  Juni*  18, 
liH)2.  He  reiM)rts  the  locality  to  he  worthy  of  improvement  l»y  the 
(lencnil  (lovernment  to  a  certain  exttMit,  and  he  ])n»sents  a  plan  for 
such  improvement,  at  an  estimated  cost  of  SiV>,  1(H),  covering  the  removal 
of  CojMMeys  rocks  and  the  deepeninjjof  the  channel  to  4  feet  below  low 
water  at  Jenninj^s,  Meldrums,  and  Majroons  bars,  and  at  head  of 
Clackamas  Rapids,  and  this  plan  is  concnrnHi  in  by  the  division  i'\\\i\- 
neer,  Lieut.  Col.  \V.  H.  Ileuer,  Corps  of  Knjrincers. 

These  rej>orts  have  Ihhmi  reviewed  by  the  i^oard  of  Enjjineers  for 
Rivers  and  lhirl>ors,  under  tht»  provisions  of  section  8  and  14  of  the 
above-nuMitioned  act,  and  attention  is  invited  to  its  report  in  indorse- 
ment of  July  11,  li>t>8.  The  Board  is  of  opinion  that  it  is  advisal)le 
for  tht'  rnite<l  Stat<»s  to  un<hTtakc  the  further  improvement  of  this 
stretch  of  the  river  in  accordance  with  the  project  and  estimate  of  the 
di.'^trict  ollicer. 

I  concur  in  the  views  of  the  Board. 

This  stn»tch  of  riv<M',  and  tin*  work  proix)sed  for  its  improvement, 
are  embractMl  within  the  limits  of  an  existing  project  for  improvin*^ 
Willamette  River  from  Portland  to  Eujjene,  concerninjy  whic'h  it  has 
heretofore  In^^n  stated  in  Annual  Reports  of  the  Chief  of  Engineers 
that  the  phy.sical  f<»atures  of  the  river  are  such  as  to  make  impnuti- 
cable  the  attainment  in  all  sections,  at  anv  reasonable  cost,  of  the 
d<*])ths  proi>osed  by  the  i)roject.  In  view  o\  this,  and  pursuant  to  the 
recnmmeniiation  of  the  Hcmrd,  the  district  officer  has  Imhmi  directed  to 
pn'pare  a  revised  project,  with  estimate  of  cost  of  impn)vement,  and 
also  to  provide  therein  for  certain  work  op|>osite  Allmny.*" 
\'ery  respectfully,  your  obedient  8t»rvant, 

A.  Mackenzik, 
Brltj.  Oen.^  (*hii[fof  Etujtnerrs^  L\  S.  Army, 
Hon.   Euiir  R(k>t, 

Strntary  of  War, 

"For  n»i)ort8  on  pn^liniinary  exaniination  of  the  river  opixjHite  Allniny  kv  lliiuse 
l)«H\  No.  47rt.  Fifty-«»ighth  Cohjfrewj,  secxMiil  sesHion. 
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report  of  capt.  w.  c.  langfitt,  corps  of  engineebs. 

United  States  Engineer  Office, 

Poiiland^  Oreg.^  Aiigiist  H^  1902. 

General:  I  have  the  honor  to  submit  herewith  a  report  on  pi*elimi- 
nary  examination  of  the  Willamette  River,  Oregan,  between  the  city  of 
Portland  and  Oregon  City,  made  in  accordance  with  river  and  harbor 
ac5t  of  June  13,  1902,  and  letter  dated  Office  Chief  of  Pitiginecrs,  July 
11,  1902. 

The  terms  of  the  act  relating  to  the  examination  are  as  follows: 
*' Willamette  River  between  the  city  of  Portland  and  Oregon  City.'' 

I  have  personally  examined  the  Willamette  River  over  the  portion 
named  and  have  corresponded  with  steamboat  companies  using  it. 

There  are  a  number  of  obstructions  and  difficulties  met  with  by 
navigation  in  the  stretch  of  river  referred  to,  the  principal  of  which 
are  described  as  follows: 


Locality. 


Rom  iHland  Crossing . . 
Reef  north  of  Elk  rock 


Approxi- 
mate 

diKtance 
from 

Portland. 


Remarks. 


MUes. 

2i  Channel  is  shoal,  crooked,  and  leads  toward  reef  of  dauger- 

I     ous  bowlders. 
6  ■  This  reef  of  sharp  rocks  projects  well  into  the  channel  and 
I      is  dangerous  in  any  but  clear  weather. 
Reef  opposite  Oswego  fur-  <  7f  This  reef  extends  too  far  into  the  channel  and  is  difficult  to 

nacc.  :     avoid  in  foggy  weather  or  at  night. 

Copeleys   rock    in    Risleys  i  8}|  This  rock  Is  bare  at  extreme  low  water  and  is  in  the  narn>w 

Narrows.  channel.    It  is  difficult  to  pass  and  the  banks  on  both  sfdet 

I  are  rocky.    The  current  is  swift  and  navigation  difficult  at 

all  times. 
Jennings,    Mcldrums,   and      10  to  11     These  bars  are  relatively  close  together  and  are  troublesome 
Magoons  bars.  from  lack  of  depth. 

Clackamas  Rapids ,  11){  These  rapids  have  always  iK^en  a  source  of  trouble  and  an 

>  due  to  the  large  amount  of  gravel  brought  in  and  deposited 

by  the  Clackamas  River. 


All  the  upriver  lines  of  steamers  from  Portland  pass  over  these 
waters,  and  the  commerce  is  therefore  lar^j^e,  amounting,  for  calendar 
year  ending  December  31, 1901,  to  191,901  tons  of  freight  and  103,1)71 
passengers. 

In  view  of  the  commerce  affected  I  am  of  the  opinion  that  improve- 
ment of  the  locality  is  worth}'  of  consideration  by  the  General 
Government. 

An  estimate  of  cost  and  plan  of  improvement  can  not  be  made  with- 
out a  more  or  less  detailed  survey,  and  it  is  recommended  that  an 
allotment  of  $1,200  for  this  purpose  be  made. 

Very  respectfully,  your  obedient  servant, 

W.  C.  LANGFrrr, 

Captain^  Corps  iff  Engiru*eri<. 

Brig.  Gen.  G.  L.  Gillespie, 

Chivf  of  Emjlneers^  U.  S.  A. 
(Through  the  Division  Engineer.) 
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[Pint  indonement.] 

U.  S.  Engineer  Office,  Northern  Pacific  Division, 

San  Frayicm^o^  CaL^  August  16^  1902, 

Re.si>ectfully  forwarded  to  the  Chief  of  Engineers,  United  Stat(»s 
Arniv,  rocomiuending  approval  of  allotment  for  survey. 

W.  H.  Heuer, 
Lieut.  Col.y  Corpti  of  EmjbwerH^ 

Division  Eughieer. 

[Second  iiid(>rM.>mont.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

May  U),  1903. 

llespoetfully  referred  to  the  Board  of  Engineers  for  Rivers  and  Har- 
lx)rs  const  it uti'd  by  8i)ecial  Orders,  No.  24,  Headquarters,  Corps  of 
Engineers,  series  of  1902,  for  consideration  and  recommendation. 

By  conuiiand  of  Brig.  Gen.  Gillespie: 

A.  Mackenzie, 

CitlimeU  Corps  of  En(jine<,TH. 

[Third  Indonit'inent.] 

Ik)ARD  OF  Engineers  for  Rivers  and  Harbors, 

Washington ^  D.  6'.,  July  11,  1903. 

R<»spoctf  ully  returned  to  the  Chief  of  Engineers,  United  States  Arm  v. 

The  Ikmrd  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  rejwrt  of  the  district  officer  on  the  preliminary  examination  of 
*' Willamette  River  betww^n  the  city  of  Portland  and  Oregon  Citv/' 
the  indorsement  of  the  division  engineer  thereon,  the  accompanying 
report  of  the  survey  of  the  locality,  the  report  of  tne  division  engineer 
thereon,  and  other  data  available. 

The  Ikmrd  is  of  opinion  that  in  view  of  the  present  and  immediately 
prosixH'tivo  commerce  it  is  advisable  for  the  United  States  to  under- 
take the  further  improvement  of  this  stretch  of  river,  in  aix*ordance 
with  the  project  and  estimate  of  the  district  officer. 

In  the  rteport  of  the  Chief  of  Engineers  for  1901,  a  statement  is  made 
to  the  (effect  that  the  ph3'sic«l  features  of  the  Willamette  River  are  such 
as  to  make  im()ract  icable  the  attainment  in  all  sei^tions,  at  an}'  reasonable 
cost,  of  the  depths  proi)osed  bv  the  project.  This  opinion  is  repeated 
in  the  Report  of  the  Cnief  of  Engineers  for  1902. 

In  view  of  these  statements  the  Board  is  of  opinion  that  this  project 
should  lie  revised,  and  rec*ommends  that  the  district  officer  be  directed 
to  prepare  such  a  revised  project,  with  estimate  of  cost. 

For  the  lk)ard: 

H.  F.  HoDOES, 
Major ^  Corps  of  Engln^ers^ 

Senior  Menwer  fVesetit. 
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supplementary  report  on  preliminary  examination. 

United  States  Engineer  Office, 

Portland^  Oreg.^  May  7,  1903. 

General:  I  have  the  honor  to  submit  herewith  report  on  survey  of 
the  Willamette  River,  Oregon,  between  Portland  and  Oregon  (Jity, 
made  in  compliance  with  the  river  and  harbor  act  of  June  18,  190:J, 
and  letter  from  Office  of  Chief  of  Engineei-s,  dated  September  29, 190i. 
Preliminary  examination  was  made  and  report  submitted  under  date  of 
August  14, 1902,  as  required  by  letter  from  Office  Chief  of  En^neen*. 
dated  July  11,  1902. 

The  terms  of  the  act  relating  to  this  locality  are  as  follows:  '*  Wil- 
lamette River  between  city  of  Portland  and  Oregon  (^ity.'- 

The  survey  was  made  b^  Mr.  David  B.  Ogden,  assistant  engineer, 
assisted  by  Mr.  H.  L.  Gilbert,  junior  engineer,  and  the  following 
extract  is  made  from  Mr.  Ogden's  report: 


The  distance  between  Portland  and  Oregon  City  is  12i  miles,  and  the  survey 
confined  to  points  along  this  stretch  where  shoals  or  obstructions  of  any  nature  were 
known  to  exist. 

The  present  project  for  the  improvement  of  the  Willamette  River  calls  for  a  depth 
of  12  feet  at  low  water  to  Oswego,  8  miles  above  Portland,  and  a  minimum  depth  of 
3i  feet  above  that  point. 

Proceeding  upstream  the  first  obstruction  is  found  opposite  Ross  Island,  2  miles 
above  Portland  (Madison  Street  Bridge),  at  which  point  the  deep  water  divides  into 
two  channels,  and  a  gravel  bar  is  formed  1,000  feet  in  length  on  which  there  is  but 
7  feet  depth  at  low  water. 

The  results  of  the  survey  of  this  section  of  river  are  shown  on  the  map  herewith 
(sheet  1). 

The  second  obstruction  is  found  opposite  Sellwood,  3}  miles  above  Portland,  at 
which  point  there  is  a  short  shoal  carrying  about  8  feet  at  low  w  )ter.  The  results  of 
the  survey  of  this  section  are  shown  on  the  map  herewith  (sheet  2). 

Reefs  at  Elk  rock,  Oswego,  and  Opeleys  rock,  5},  7f ,  and  9  miles  above  I*ortland, 
respectively,  have  been  surveyed  and  are  also  shown  on  sheet  2. 

Three  gravel  shoals  carrying  less  than  4  feet  at  low  water  are  found  on  the  10  to  11 
mile  streU^h  above  Portland.  These  are  nameil  Jennings,  Meldrums,  and  Magoons 
bars,  respectively,  and  the  results  of  the  survey  of  this  section  of  the  river,  together 
with  that  of  Clackamas  Rapids,  \\\  miles  above  Portland,  are  shown  on  the  map 
herewith  (sheets). 

Above  Clackamas  Rapids  there  are  no  obstructions  to  Oregon  City. 

At  Oswego,  8  miles  above  Portland,  is  located  the  Oregon  Iron  and 
Steel  Compan^^'s  plant,  operated  at  present  only  to  a  limited  extent 
for  the  manufacture  of  gas  and  water  pipe.  This  company  is  at  present 
the  only  one  which  has  any  occasion  to  use  the  river  above  Ross  Island 
for  boats  of  greater  depth  than  that  required  for  ordinary  river  steam- 
ers. The  company,  in  response  to  inquirjr,  states  that  it  has  in  con- 
templation the  transportation  of  ore  to  their  works  direct  from  Mexico 
in  steam  schooners  of  a  draft  of  about  17  feet,  but  that  this  plan  has 
not  been  definitely  decided  upon.  The  company  at  present  receives 
by  river  6,000  to  8,000  tons  of  pig  iron  and  coke  annuall}',  delivered 
by  barges  of  light  draft.  The  present  project  of  12  feet,  if  carried 
out,  would  probably  serve  for  some  time  to  come  any  development  of 
deep-draft  commerce  that  may  arise  over  this  portion  of  the  river,  for 
the  reason  that  for  about  eight  months  in  the  3'ear  the  river  is  usually 
not  less  than  from  4  to  6  feet  above  low  water. 

To  secure  12-foot  depth  to  Oswego,  as  required  by  present  proje<*t. 
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would  require  the  removal  of  48,000  cubic  yards  of  gravel  and  sand  at 
Kos.s  Island  shoal,  and  8,000  cubic  yards  of  similar  material  at  Sell- 
wood  shoal,  a  total  of  5(),000  cubic  yards,  to  give  a  channel  150  feet  in 
width  at  each  place.  More  or  less  annual  dredging  would  prolxably  bo 
necessary  for  maintenance.  The  estimated  cost  of  this  dredging  is  as 
follows: 

56f 000  cubic  vaniH  excavation,  at  25  cent^  per  cubic  yard $14, 000 

Annual  niaintenance,  say 1?,  TiOO 

The  plan  of  constructing  a  deflecting  dam,  as  indic*ated  by  broken 
lines  on  sheet  1,  across  the  nigh-water  cnannel  at  head  of  Koss  Island 
as  a  means  of  maintaining  the  dredged  channel  \\hs  In^en  considered. 
The  expense,  however,  would  iye  quite  considerable,  not  less  than 
$30,(X)0,  for  a  dam  carried  to  8  feet  above  low  water,  and  therefore  it 
is  not  recommended  at  present. 

Complaint  has  been  made  that  Elk  rock  and  Oswego  reefs  are  some- 
what of  a  menace  in  foggy  weather.  This  is  no  doubt  true,  but  man^- 
other  (K>ints  present  the  same  danger.  It  is  l>elieved  that  there  is 
amnle  width  of  channel  at  each  of  these  points  for  navigation  in  gen- 
eral, and  that  buoys  placed  as  indicated  on  sheet  2  will  be  all  the  work 
that  is  necessarv  or  advisable  at  present. 

Cojx?leys  riH'k,  sheet  2,  is  more  or  less  dangerous  to  navigation  bv 
reason  of  its  l(H*ation  almost  in  mid-channel  just  below  a  deflecting  rock 
ledge  on  the  left  Inuik,  with  a  rocky  island  below.  The  current  is 
swift  and  lH)ats  have  difficulty  in  keening  clear  of  the  rock.  This  rock 
should  be  removed,  and  the  estimated  cost  of  the  work  is  as  follows: 

(UK)  cubic  yanln  nick  cxiravation,  at  10  per  cu]>ic  yanl ^J,  (>00 

Jennings,  Meldnims,  and  Magoons  Imrs,  and  the  har  at  head  of 
Clackamas  Kapids,  shtM»t  3,  carry  a  depth  of  3  feet  or  more  at  low 
wat(»r.  These  should  Ih»  dn^dged  to  carr}'  not  less  tlian  4  feet  depth 
for  a  width  of  150  feet,  and  a  buoj*  should  be  placed  on  the  l>owlder 
iH)int  at  the  head  of  the  i*apids  as  an  aid  to  navigation  at  high  water. 
TIh»  estimated  cost  of  all  this  work  is  as  follows: 

tt.OOO  cubic  yanlH  excavation,  ut  25  centH  jht  cubic  yanl $1 ,  500 

All  the  work  outlined  in  this  report  is  really  a  part  of  tliat  called  for 
by  the  present  project  for  the  improvement  of  the  river.  However, 
j»s  at  i)resent  there  is  but  little  if  any  necessity  for  the  12-foot  chan- 
nel to  Oswego,  the  dredging  to  obtain  it  should  \yo  deferred.  All  the 
other  work,  however,  should  l)e  done  as  soon  as  funds  are  available, 
and  to  this  extent  the  locality  is  worth}'  of  improvement  by  the  (ien- 
eral  Crovernment  at  the  present  time.     This  work  can  be  done  for 

The  following  an*  the  commercial  statistics  for  the  calendar  year 
IJMU,  |)ertaiiiing  to  the  upp<»r  Willamette  River,  of  which  the  portion 
of  the  Willamette  Kiver  iiere  consideretl  forms  a  part: 

Frcijfht tons..   IJM.JMl 

Nuuilicrof  ]»iu«<f*n^'erH 1(W,  971 

Very  respectfully,  your  ol>edient  servant, 

W.  C.  Lanokftt, 
Majfir^  CorjM  of  KntjimcrH. 
Hrig.  (Jen.  (i.  L.  GiiXEftPiE, 

Chirfof  Kn(/ifif*erM^  U.  Ss.  A. 
(Through  the  Division  Engineer.) 
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[First  indorsement.] 

U.  S.  Engineer  Office,  Northern  Pacific  Division, 

San  Francisco^  CaL^  May  8^  190S. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States  Army. 

I  affree  with  Major  Langfitt  that  Copeleys  rock  should  be  removed 

and  the  channel  deepened  to  4  feet  below  low-water  level  at  Jennings^ 

Meldrums,  and  Magoons  bars;  also  at  head  of  Clackamas  rapids,  at  a 

total  estimated  cost  of  $5,100. 

W.  H.  Heuer, 
Lieut.  Col.^  Corps  of  Engineers^ 

Division  Engxneer. 


VV    ID. 


preliminary   examination  OF  WILLAMETTE  RIVER,  OREGON. 

OPPOSITE  ALBANY. 

[Printed  in  House  Doc.  No.  476,  Fifty-eighth  CongreRS,  second  session.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

WcLBhvngton^  January  26^  190^.. 

Sir:  1  have  the  honor  to  submit  "herewith  a  report,  dated  Julv  23, 
1902,  and  supplemental  report  dated  April  13,  1903,  by  Capt.  W.  C 
Langtitt,  Corps  of  Engineers,  on  preliminary  examination  of  Willamette 
River  opposite  Albany,  Oreg.,  with  a  view  to  ascertaining  whether 
a  diversion  of  said  stream  at  that  point  would  result  in  injury  to  navi- 
gation, ordered  by  the  river  and  harbor  act  of  June  13,  1902.  In  the 
opinion  of  Captain  Langfitt  the  improvement  is  worthy  of  considera- 
tion by  the  General  Government,  and  he  presents  a  project  for  the 
protection  of  the  bank,  at  an  estimated  cost  of  $27,000,  which  is  for- 
warded by  the  division  engineer,  Lieut.  Col.  W.  H.  Heuer,  Corps  of 
Engineers,  with  favorable  recommendation. 

These  reports  have  been  reviewed  by  the  lioard  of  Engineers  for 
Rivers  and  Harbors,  in  accordance  with  the  provisions  of  sections  3 
and  14  of  the  above-mentioned  act,  and  attention  is  invited  to  its 
report  of  .Fuly  17,  1903.  The  Board  concurs  in  the  opinion  of  the 
district  officer  and  the  division  engineer  that  the  formation  of  a  cut-off 
across  the  peninsula  opposite  Albany  would  probably  result  in  injury 
to  navigation  and  to  the  commerce  of  that  city,  and  that  it  is  desirable 
for  the  United  States  to  undertake  the  work  needed  to  prevent  a 
divci'sion  of  the  stream  at  that  point 
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The  act  of  June  13,  1902,  provides  also  for  a  preliminary  examina- 
tion of  Willamette  River  between  the  city  of  Portland  and  Oregon 
City,  and  after  consideration  of  reports  thereon  the  Board  of  Engi- 
neers for  Rivers  and  Harbors  has  recommended,  in  a  separate  report, ** 
that  the  project  for  the  imjprovement  of  Willamette  River  above  Port- 
land be  revised.  In  the  opinion  of  the  Board  the  work  opposite  Albany 
should  form  a  part  of  this  revised  project  and  should  be  carried  out 
with  due  regara  to  the  relative  importance  and  urgencj^  of  the  various 
parts  of  the  general  project 

The  views  of  the  noard  are  concurred  in  by  me. 

The  district  oflScer  has  Iwen  diret^ted  to  prepare  the  revised  project 
recommended  bv  the  Board. 

The  reports  of  the  district  oflScer  and  the  Board  of  Engineers  for 
Rivers  and  Harbors  on  the  stretch  of  river  from  Portland  to  Oregon 
City  will  l)e  submitted  to  the  Secretary  of  War  with  a  separate  letter.*" 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 
liriif.  Oen.^  €hu*f  of  EngineeTB.,  U.  S,  Army, 

Hon.  Eliiiu  Root, 

Secretitry  of  War, 


RF-fORTS  OF  CAPT.  W.  C.  TJINOFITT,  CORPS  OF  ENGINEERS. 

UNriED  States  Engineer  Office, 

Portland,,  (hey.,,  July  2S,  1902, 

CiENERal:  I  have  the  honor  to  submit  herewith  a  report  on  prelimi- 
nary examination  of  the  Willamette  River,  Oregon,  immediately  oppo 
site  the  town  of  Allmnv,  made  in  ac(*ordance  with  river  and  harl>or  act 
of  June  la,  1JK)*2,  and  fetter  dated  Chief  of  Engineers'  Office,  Julv  lU 
1902. 

The  terms  of  the  a(*t  relating  to  the  examination  arc  as  follows: 

Winanu'tt<>  River.  op|Ki8it4»  Alliany.  with  a  view  to  asoertaining  whether  a  di ver- 
sion of  Half!  Ftn^ni  at  that  point  would  reralt  in  injury  to  navigation. 

The  town  of  AHmny  is  situated  on  the  right  bank  of  the  Willamette 
River,  1(H>  miles  alK>ve  Portland,  and  is  one  of  the  principal  shipping 
points  on  the  upper  river. 

Op|K>site  AUmnv  the  river  flows  practically  east  and  west,  while 
al>out  \\  miles  Inflow  it  makes  a  radical  change  of  course  almost  in  a 
northwesterly  direction,  thus  forming  a  peninsula  of  the  comparatively 
low  land  opposite  the  town. 

"  i^rinted  in  Iloum*  Dm-.  No.  504,  Fifty-eighth  Congrew,  tiecond  wwEion. 
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As  this  land  is  frequently  overflowed  during  the  high-water  period 
and  the  set  of  the  current  is  diagonally  across  the  peninsula,  it  has 
been  apprehended  by  the  residents  of  the  community  that  the  river 
may  ultimately  make  for  itself  a  new  channel  that  will  leave  the  town 
on  a  slough  and  away  from  the  main  river,  and  also  destroy  the 
northerly  approach  to  a  steel  county  bridge  which  spans  the  river  at 
this  point. 

By  reference  to  early  surveys,  it  would  seem  that  the  fears  of  the 
community  are  more  or  less  well  founded  as  a  change  in  the  left  bank 
above  Ihe  bridge  is  very  apparent,  the  high-water  current  having 
scoured  away  the  bank  for  1,000  feet  or  more.  There  are  also  indica- 
tions that  this  high-water  current  has  begun  the  formation  of  a  new 
channel  across  the  peninsula. 

As  has  been  said,  Albany  is  one  of  the  principal  shipping  points  for 
grain,  hops,  and  produce  on  the  upper  Willamette,  and  it  is  believed 
that  a  diversion  of  the  river  at  this  point  would  be  an  injury  to  navi- 
gation and  to  the  commerce  of  this  section. 

It  is  estimated  that  a  survey  for  the  purpose  of  preparing  a  plan 
and  estimate  for  improvement  at  this  point  will  cost  $350. 

For  the  reasons  above  stated,  it  is  believed  that  this  improvement  is 
worthy  of  consideration  by  the  General  Government  and  it  therefore 
is  recommended  that  the  survey  be  made. 

Very  respectfully,  your  obedient  servant, 

W,  C.  Langfttt, 
Captain  J  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S,  Am 
(Through  the  Division  Engineer.) 

fFlnt  Indonement.] 

U.  S.  Enginebr  Office,  Northern  Pacific  Division, 

San  Francisco^  CaZ.^  July  26^  1902. 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army,  recommending  that  a  survey  be  authorized. 

W.  H.  Heuer, 
lAeut,  Col.  J  Corps  of  Engineers^ 

Division  Engineer. 

[Second  indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

September  «,  1908. 
Respectfully  returned  to  Captain  Langfitt. 

It  would  appear  that  the  proposed  work  covered  b^  the  examination 
called  for  properly  forms  a  part  of  the  present  project  for  work  on 
Willamette  River,  and  that  such  survey  as  may  be  necessary  to  secure 
the  information  called  for  could  legitimately  be  made  in  connection 
with  work  under  existing  project,  which  would  permit  an  estimate  to 
be  made  of  the  approximate  cost  of  necessary  work  and  a  comparison 
of  such  cost  wi^h  the  commei*ce  interested,  with  a  view  of  so  extend- 
ing the  preliminary  report  as  to  give  all  the  facts.  Under  the  con- 
ditions named,  a  survey  in  connection  with  work  of  improvement  is 
authorized,  and  on  its  completion  a  further  preliminary  report  based 
on  the  additional  information  obtained  will  be  submittea. 
To  be  returned. 

A.  Mackenzie, 
Acting  Chi^  of  Engineers. 
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[Sixth  indonanent] 

Office  Chief  of  Engineers,  U.  S.  Arbit, 

AprU  U,  1903. 

Respectfully  referred  to  the  Board  of  Enginoors  for  Rivers  and  llar- 
l)oi-8,  constituted  by  Sj^ecial  Orders,  No.  2i,  Headquarters,  Corps  of 
Knjjfinoens,  series  of  1902,  for  conHideration  and  recommendation, 
by  command  of  Brig.  Uen.  Gillespie: 

A.  Mackenzie, 
CiiUmd^  Corps  of  Engiiwers. 

[Seventh  todoraoment.] 

Board  of  Engineers  for  Rivers  and  Harbors, 

WasMfigton,  D.  (7.,  July  17,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Engineers  for  Rivers  and  Harbors  has  considered  the 
within  report  of  the  district  officer  on  the  preliminary  examination  of 
*'  WiUametto  River,  opposite  Albany,  with  a  view  to  ascertaining 
whether  a  diversion  of  said  stream  at  Uiat  point  would  result  in  injury 
to  navigation,"  the  indorsement  of  the  division  engineer  thereon,  the 
accompanying  report  of  the  district  officer  on  the  survey  of  the  local- 
ity, the  indorsement  of  the  division  engineer  thereon,  and  other  data 
available. 

The  Board  concurs  in  the  opinion  of  these  officers  that  the  forma- 
tion of  a  cut-off  across  the  peninsula  opposite  Albany  would  probably 
result  in  injury  to  navigation  and  to  the  commerce  of  that  city,  and 
that  it  is  advih^ble  for  Uie  United  States  to  undertake  the  work  needed 
to  i)revent  a  diversion  of  the  stream  at  that  point. 

In  its  report  on  the  ''Willamette  River  between  the  city  of  Port- 
land and  Oregon  City,"  the  Board  recommended  that  the  project  for 
the  improvement  of  the  Willamette  River  be  revised.  This  recom- 
mendation is  here  repeated. 

The  I^)ard  further  re<^mmends  that  the  work  opposite  Albany  should 
form  a  part  of  this  revised  project  and  should  be  carried  out  with  due 
regani  to  the  relative  importance  and  urgency  of  the  various  parts  of 
the  general  project. 

For  the  Board: 

Chas.  J.  Allen, 
LietU.  Col.^Cc7y>%of  Ef^neern^ 

Senior  liember  of  the  Board. 


suptt.ementart  report  on  preldiinart  examination. 

United  States  Engineer  Office, 

Portland^  Oreg.^  AprU  13,  1903. 

Gknkral:  I  have  the  honor  to  submit  the  following  report  on  sur- 
vey of  the  Willamette  River,  Oregon,  opposite  Albany,  maae  in  accord- 
ance with  the  river  and  harl>or  act  of  June  18, 1902. 

The  terms  of  the  act  are  as  follows: 

\Villain«>tto  River,  onpoeite  Albany,  with  a  view  to  asoertainin^  whether  a  divet^ 
sioQ  of  (»i(l  stroam  at  that  point  would  result  in  injury  to  navigation. 


35G8       REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S. 

Report  on  preliminary  examination  was  submitted  under  date  of 
July  23, 1902,  recommending  that  a  survey  be  made  and  submitting 
an  estimate  of  its  cost.  This  survey  was  authorized  by  the  Chief  of 
Engineers  September  2,  1902,  and  has  now  been  completed,  map^  #f 
which  is  herewith. 

Th6  town  of  Albany  is  situated  on  the  right  bank  of  the  Willamette 
River,  100  miles  above  Portland,  and  is  one  of  the  principal  shipping 
points  for  grain,  hops,  and  general  produce  on  this  section  of  the  river. 

The  river  for  a  mile  above  and  opposite  the  town  flows  practically 
east,  while  about  IJ^  miles  below  the  town  it  makes  a  change  of  direc- 
tion, northerly,  and  again  almost  northwesterly,  thus  forming  a 
peninsula  of  a  comparatively  low  section  of  land  opposite  and  below 
the  town.  The  land  forming  the  peninsula  is  frequently  overflow^, 
and  the  set  of  the  current  is  diagonally  across  it,  following  a  natural 
depression,  as  indicated  by  the  dotted  line  shown  on  the  locality  map. 

As  of  recent  years  there  has  been  more  or  less  scour  along  the  north 
bank  opposite  Albany  near  the  head  of  this  depression,  there  has  been 
considerable  apprehension  by  the  residents  of  the  community  that  the 
river  may  ultimately  cut  for  itself  a  new  channel  across  the  peninsula, 
leaving  Albany  inland  and  also  destroying  the  northerly  approach  to 
a  county  steel  bridge  which  spans  the  river  at  this  poin£  Tne  condi- 
tion of  the  bank  and  the  ground  adjacent  thereto  at  the  head  of  this 
high- water  channel  is  shown  in  detail  on  the  map. 

In  December,  1902.  and  January,  1903,  the  river  was  twice  out  of 
its  banks  in  freshet,  tne  last  time  registering  31  feet  above  low  water. 
During  these  times  of  freshet  it  is  reported  that  the  current  flows  more 
strongly  across  the  peninsula  than  in  the  main  river.  During  the 
Januaiy  freshet  several  bents  of  the  trestle  approach  at  the  Borth  end 
of  the  county  bridge  were  undermined  and  washed  out. 

From  the  indications  of  scour  along  the  north  bank  above  the  bridge 
and  by  channels  here  and  there  across  the  adjacent  land  it  would  seem 
that  the  fears  of  the  community  are  more  or  less  well  founded.  In 
the  interests  of  navigation,  also,  further  encroachment  along  this  bank 
should  be,  if  possible,  forestall^  by  the  construction  of  a  line  of  revet- 
ment following  approximately  the  22-foot  contour  from  the  upstream 
high  land  to  some  point  about  1,000  feet  below  the  bridge,  as  indicated 
on  the  map  herewith. 

To  accomplish  this  as  cheaplv  as  consistent  with  permanency,  the 
following  plan  is  recommended:  The  abrupt  earth  bank  generally 
above  the  15-foot  contour  should  be  given  a  1  on  li^  slope  down  to 
the  gravel  bar,  which  shows  no  tendency  to  wash.  This  slope  is  then 
to  be  covered  with  riprap  stone  paving,  and  the  small  channels  in  the 
adjacent  land  to  be  closed  at  their  heads  by  brush  and  stone  cross 
dikes  carried  to  the  general  level  of  about  20  feet  above  low  water. 
It  will  also  be  advisable  to  fill  with  earth  and  protect  with  brush  and 
stone  the  small  depressions  indicated  by  cross  lining. 

An  estimate  of  the  cost  of  this  work  is  as  follows: 

8,000  cubic  yanls  earthwork,  at  35  cento $2, 800 

5,000  cubic  vards  riprap  stone  paving,  at  14 20, 000 

300  conls  willow  bruah,  at  $3 900 

300  cubic  yards  rock,  at  $2.50 750 

Engineering,  contingencies,  etc,  10  per  cent 2, 560 

Total 27,000 

«  Not  printed. 
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The  danger  ol  the  river  leavlni^  Albany  is  not  immediate,  and  all 
the  work  outlined  should  really  form  part  of  the  regular  improve- 
ment of  the  stream,  but  in  view  of  the  umited  funds  usually  provided 
for  this  river  it  will  be  impossible  to  provide  for  it  out  of  the  re<ifuhir 
appropriations.  From  this  point  of  view,  the  work  is  worthy  to  l)o 
undertaken  by  the  General  Government  when  funds  are  available 
therefor. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Lanofitt, 
Captain.  Carps  of  Ungineera, 
Gen.  G.  L.  Gillespie, 

Chief  of  Emjineers^  U.  8,  A. 
(Through  the  Division  Engineer." 

[Pint  indoncincnt.] 

U.  S.  Engineer  Office,  Northern  Pacific  DrvisiON, 

San  J*rancisoOj  Cal.y  April  16^  1903, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army 

The  rock  revetment  proposed  will  probably  be  effective  in  holding 
the  river  in  place  at  this  locality,  unless  the  river  leaves  its  bed  at 
some  point  aoove  the  western  end  of  the  revetment,  of  which  no  men- 
tion is  made  in  tne  report.  Assuming  that  this  point  has  been  con- 
sidered and  no  danger  exists,  the  project  is  recommended  for  approval. 

W.  H.  HEpR, 
Lieut.  Col.  J  Corps  of  £ngin/*4TA^ 

Division  Engineer. 


V  Vix. 

PRELIMINARY  EXAMINATION  OF  YAMHILL  RIVER,  0RF:<^0N. 
[PriiiU'd  In  llounc  Doc  No.  7M,  Fift7-«l«tiUi  Conirrai.  teoood  tearion.] 

War  Department, 
Office  of  toe  Chief  of  Kncsineers, 

WaMhington^  DeC4*mher  7,  100^. 

Sir:  The  rivor  and  harlK)r  a<'t  approved  June  13,  1902,  make^  pro- 
vision for  a  preliminary  examination  of  Yamhill  River,  Oregon,  with 
a  view  to  prolon^injjf  the  period  of  naviijfation,  and  I  have  the  honor 
to  submit  Herewith,  for  transminnion  to  Ctmjfress,  report^n  on  the  sub- 
iect,  dated  March  17  and  September  18,  li^)3,  by  the  local  olli<er, 
Slaj.  W.  C\  lian^fitt.  Corps  of  Knj^neers,  toother  with  indorsements 
thereon  bv  the  division  enpinec^r  and  the  Roard  of  Engineers  for 
Hiv(Ts  an<i  IIarlK>rs  provid^Kifor  by  section  3  of  said  aet. 

The  Yamhill  enters  the  Willamette  River  40  mile^  alK)ve  Portland, 
Orei;.     A  lock  and  dam  constructed  by  the  United  States  upon  the 
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Yamhill  7  miles  above  its  mouth  provides  a  waterway  navi^ble  at 
low  stages  to  the  vicinity  of  McMinnville,  an  important  dipping 
point  17  miles  above  the  Willamette.  This  waterway  is  availaDie  at 
stages  of  less  than  5  feet  and  more  than  12  feet,  measured  above  tlie 
lock.  At  intermediate  stages  the  lock  is  submerged,  while  an  inipasa- 
ible  fall  exists  at  the  dam.  During  the  past  three  years  the  lock  has 
been  closed  to  traffic,  due  to  high  water,  for  a  total  of  two  hundred 
and  thirty-one  days. 

The  district  officer  is  of  the  opinion  that  continuous  navigation  can 
be  provided  for  if  the  dam  be  modified  by  the  substitution  of  a  mova- 
ble dam  for  the  upper  6  feet  of  the  present  structure.  The  cost  of  the 
work  already  done  has  been  about  ^100,000.  The  full  benefit  of  this 
expenditure  can  not  be  attained  without  some  modification  of  the 
existing  structure.  In  his  report  of  September  18, 1903,  Major  Lang- 
fitt  submits  an  estimate  of  $28,560  as  the  cost  of  the  necessary  modifi- 
cation of  the  existing  structures. 

The  subject-matter  has  received  careful  consideration  at  the  hands 
of  the  Board  of  Engineers  for  Rivers  and  Harbors,  and  the  conclusions 
of  the  Board  are  expressed  in  its  indorsement  of  October  29,  1903,  as 
follows: 

In  view  of  the  advantages  to  commerce  that  would  follow  the  execution  of  the 
proposed  work,  as  fully  set  forth  in  third  indorsement  hereon,  the  Board  believes 
that  the  expenditure  involved  is  reasonable,  and  that  it  is  desirable  that  the  United 
States  should  undertake  the  improvement 

I  am  not  convinced  that  adequate  conmiercial  advantages  would  fol- 
low the  further  expenditure  proposed,  and  therefore  do  not  feel  justi- 
fied in  recommending  it  at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Brig,  Qen,^  Chief  of  JSngmeers^  U.  S.  Army. 
Hon.  Elihu  Root, 

Secretary  of  Wa/r. 


reports  op  capt.  w.  c.  langfitt,  corps  of  engineeb8. 

United  States  Engineer  Office, 

Portland^  Oreg.^  Mwrch  17^  1903. 

General:  I  have  the  honor  to  submit  the  following  report  relative 
to  preliminary  examination  and  estimate  of  cost  of  project  with  a  view 
to  prolonging  the  period  of  navigation  on  the  Yamnill  River,  Oregon, 
in  pursuance  to  instructions  contained  in  letter  from  Office  Chief  of 
Engineers,  dated  June  23,  1902,  and  river  and  harbor  act  approved 
June  13,  1902. 

In  its  present  condition  the  Yamhill  lock  can  only  be  operated  for 
navigation  until  a  5-foot  stage  is  reached  in  the  upper  river,  at  which 
time  the  upper  gates  are  submerged  and  the  lock  consequently  closed. 
During  the  three  years  since  the  completion  of  the  lock  it  has  been 
closed  to  traffic  on  this  account  for  a  total  of  two  hundred  and  thirty- 
one  days. 

The  original  plan  and  estimate  for  the  lock,  as  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  3604:,  contem- 
platf'd  the  possibility  of  boats  passing  over  the  dam  at  such  times  as 
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the  lock  walls  shonld  be  sobmerged,  but  experience  has  shown  this  to 
be  impracticable,  owing  to  the  heavy  fall  on  the  crest  of  the  dam,  the 
difference  in  level  between  the  upper  and  lower  pools  not  being  folly 
equalized  until  the  river  reaches  a  stage  of  about  12  feet  above  the 
walls. 

The  plan  of  raising  the  lock  walls  to  5  feet  or  more  above  their  pres- 
ent height  has  been  considered  as  one  means  of  prolonging  continuous 
traffic,  except  dunng  times  of  extreme  freshet;  but  this  does  not  recom- 
mend itself,  for  the  reason  that  the  lock  walls  and  wing  wall  occupy 
approximately  two-fifths  of  the  high-water  section  of  the  river,  and  any 
adaitional  construction  in  height  of  wall  would  gorge  the  water  above 
the  lock  and  occasion  a  greater  rise  than  under  the  present  condition 
when  the  water  flows  over  the  top  of  the  walls. 

From  the  present  crauge  records  of  this  office  it  is  estimated  that  an 
increase  of  5  feet  in  height  of  wall  would  provide  for  3  feet  more  rise 
of  river  than  under  the  existing  conditions.  From  tlie  gauge  records 
of  the  lock  since  the  time  of  its  opening,  September,  1900,  to  March 
1,  11)03,  it  is  estimated  that,  had  the  walls  originally  been  carried  5 
feet  above  their  present  height,  the  lock,  notwithstanding,  would  have 
been  closed  during  these  three  high-water  seasons  for  an  average  of 
twenty-nine  days  each  year,  instead  of  seventy-seven  days,  as  the  rec- 
ord now  shows.  Hence,  it  will  be  seen  that,  while  raising  the  walls  5 
feet  would  prolong  the  period  of  navi^tion  to  a  considerable  extent, 
it  would  not  aflfora  the  means  of  contmupus  traffic  during  high-water 
periods. 

Another  objectionable  feature  in  the  plan  of  raising  the  walls  is  that 
the  increased  height  would  no  doubt  so  change  the  current  conditions 
at  high  water  as  to  present  new  difficulties  in  preserving  the  banks 
adjacent  to  the  lock  and  dam,  as  severe  experience  has  shown  since 
their  construction  that  it  is  impossible  to  anticipate  the  eflfect  of  any 
change  on  hanks  of  such  unstable  nature. 

The  following  is  an  approximate  estimate  of  the  cost  of  raising  the 
lock  walls  throughout  5  feet,  including  the  necessary  increased  pro- 
tection to  the  adjacent  banks: 

1,100  cubic  yards  concrete,  placed  with  IocJl  in  operatiun,  including  forms, 

platformM,  Htorehotises,  etc., at $15 $16,500 

2  seta  new  gate^,  with  anchorages,  maneuvering  gear,  etc 6, 000 

MO  cubic  yardH  a<Mitional  riprap  under  wing  and  land  walls,  at  $3 1, 500 

eOO  cubic  jrards  additi<inal  8lo|)o  paving,  at  $4 2,400 

100  cubic  yards  extra  heavy  n[>nip  below  dam,  at  $4 400 

Bemo<loling  operating  machinery,  bridge  trestles,  etc.,  removing  and  ru- 

plai'ing 1,000 

27,800 
Saperintondence,  ecmtingenoies,  etc.,  20  per  cent 5,560 

Total  i^timatcNl  ct^i 83,S<K» 

In  view  of  the  cost  and  limited  benelits  to  be  obtained  through 
rai.sing  the  look  walls,  as  well  as  of  the  prolmble  complication  arisin^if 
in  tho  protection  of  adjacent  l>anks,  this  plan  is  not  recommended. 

As  an  alternative  it  is  suggested  that  the  high-water  interruptions 
can  be  more  eff«H'tualIy  prevented  by  such  alUiiations  to  the  dam  as 
will  jwnnit  tin?  lowering  of  the  crest  in  times  of  freshets.  This,  instea<l 
of  incn  using  tlio  freshet  head  and  the  conse<]uent  danger  of  injury  to 
the  adjacent  bankM,  will  allow  the  pool  levels  to  be  soon  equalized  and 
the  pressure  and  scouring  action  will  be  greatly  decreased.    It  lb 
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Yamhill  7  miles  above  its  moath  provides  a  waterway  navicable  at 
low  stages  to  the  vicinity  of  McMinnville,  an  important  snipping 
point  1?  miles  above  the  Willamette.  This  waterway  is  available  at 
stages  of  less  than  5  feet  and  more  than  12  feet,  measured  above  the 
lock.  At  intermediate  stages  the  lock  is  submerged  while  an  impassi- 
ble fall  exists  at  the  dam.  During  the  past  three  years  the  Iock  haa 
been  closed  to  traffic,  due  to  high  water,  for  a  total  of  two  hundred 
and  thirty-one  days. 

The  district  officer  is  of  the  opinion  that  continuous  navigation  can 
be  provided  for  if  the  dam  be  modified  by  the  substitution  of  a  mov- 
able dam  for  the  upper  6  feet  of  the  present  structure,  and  submits  an 
approximate  estimate  of  cost.  The  cost  of  the  work  already  done  has 
been  about  $100,000.  The  full  benefit  of  this  expenditure  can  not  be 
attained  without  some  modification  of  the  existing  structure  to  effect 
the  purpose  proposed  by  the  district  officer. 

Should  continuous  navigation  be  made  possible,  it  appears  probable 
that  a  line  of  steamers  willbe  operated  between  Pottlana  and  McMinn- 
ville.  Such  a  line  may  be  reasonably  expected  to  have  an  effect  upon 
freight  rates,  both  directly  and  indirectly,  sufficient  to  warrant  the 
expenditure  involved  in  the  proposed  modification,  provided  that  this 
does  not  greatly  exceed  the  approximate  estimate  already  made. 

For  the  reasons  above  given  the  Board  recommends  that  the  district 
officer  be  directed  to  prepare  final  detailed  estimates  of  cost  of  the 
proposed  modification,  and  is  of  the  opinion  that  the  improvement  of 
the  "Yamhill  River,  with  a  view  to  prolonging  the  period  of  naviga- 
tion,'^ is  advisable,  if  the  work  above  mentioned  can  be  done  at  rea- 
sonable cost. 

For  the  Board:  H.  F.  Hodges, 

Major^  Corps  of  Engiveera^ 

Senior  Member  jFVesent. 

[Fbnrth  indorsement.] 

Office  Chief  of  Engineers, 

D.  S.  Armt, 
June  le,  190S. 
Respectfully  returned  to  Major  Ijangfitt. 

The  views  of  the  Board  of  Engineers  for  Rivers  and  Harbors  are 
concurred  in,  and  Major  Langfitt  is  requested  to  prepare  and  submit 
the  estimates  desired  by  the  Board. 

When  the  necessary  record  has  been  made  these  papers  will  be 
returned  to  this  office. 
By  command  of  Brigadier- General  Gillespie: 

A.  Mackenzie, 
Oolond^  Corps  of  Engineers. 

[Eigbth  iDdonementl 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  OcUibcr  7,  190S. 
Respectfully  returned  to  the  Board  of  Engineers  for  Rivers  and 
Harbors  with  report  containing  estimates  as  requested. 
By  command  of  Brigadier-General  Gillespie: 

H.  F.  Hodges, 
Major y  Corps  of  Engineers. 
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[Ninth  indonement] 

BoAHD  OF  Engineers  for  Rivers  and  Harbors^ 

Washington,  D.  C,  October  £9,  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army. 

The  Board  of  Enjifineers  for  Rivers  and  Harbors  has  conside'rod  the 
accompanying  report  and  estimate  of  cost  of  the  district  officer,  dnivd 
September  18,  1908,  for  the  modification  of  the  dam  at  Yamhill  lock, 
Yamhill  River,  Oregon,  and  the  indorsement  of  the  division  engineer 
thereon. 

The  district  officer  estimates  the  cost  of  the  proposed  improvement 
at  11^28,560.    The  division  engineer  concurs. 

In  view  of  the  advantages  to  commerce  that  would  follow  the  exe- 
cution of  the  proposed  work,  as  fully  set  forth  in  third  indorsement 
hereon,  the  Board  believes  that  the  expenditure  involved  is  n^ason- 
able,  and  that  it  is  desirable  that  the  United  States  should  undertake 
the  improvement. 

For  the  Board: 

CifAS.  J.  Allen, 
Lieut,  CoL^  iWm  of  Kiujineers, 

Seniifr  member  of  tlie  Board. 


li' 


riJ^N   AND   ESTIMATE    OF    COST   OF   MODIFICATION   OF  DAM    IN   YAMHILL 

laVER,  OREGON. 

United  States  Engineer  Office, 
Portland,  Oreg.^  ISeptefnber  IS,  J90S, 

Gkneral:  In  compliance  with  instructions  contained  in  fourth 
indorsement,  dated  Office  Chief  of  Engineers,  June  12,  1903,  I  have 
the  honor  to  submit  herewith  detailed  plan  and  estimateof  cost  of  the 
)roposed  modification  of  the  dam  at  Yamhill  lock,  Yamhill  Uiver, 

regon. 

Further  consideration  of  the  conditions  at  Yamhill  loi*k  shows  the 
advisability  of  dividing  the  crest  of  the  dam  into  sections  for  the  rea- 
son that  a  single  crest  1(K)  feet  long  of  any  of  the  bear-trap  tyi)es 
would  he  subjected  to  considerable  distortion  in  the  operation  of  rais- 
ing and  lowering. 

The  idea  of  using  the  "Parker"  type  of  bear-trap  dam  has  therefore 
been  abandoned,  for  the  reason  that  toe  necessary  diaphnigmsor  abut* 
ments  between  the  sections  would  occupy  too  much  of  the  available 
section  of  the  river.  In  lieu  of  this  type  there  has  l)een  substituted  a 
dam  invented  by  Maj.  W.  L.  Marshall,  Corps  of  Engineers,  which 
allows  of  the  necessary  division  into  sections,  the  diaphragms  of  which 
will  form  no  obstruction  and  which  possesses  all  of  the  necessary 
re<|uiremei)ts.  As  in  the  case  of  the  former  plan  and  estimate  the 
lower  portion  of  the  existing  dam  is  to  form  a  foundation  and  base  for 
the  new  ''  Marshall"  dam.  The  general  plan  of  the  dam  is  shown  upon 
the  four  tracings''  submitted  herewith,  numbered  1,  2,  8,  and  4. 

The  ''Marshall"  dam  will  have  a  total  length  of  100  feet,  consisting 
of  four  divisions  of  25  feet  each,  and  for  each  of  these  divisions  there 
will  be  a  gate.    The  gates  will  each  have  two  leaves  rigidly  built 

•  Not  printed. 
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together  in  the  form  of  an  inverted  L,  and  to  the  under  leg"  of  the  L 
there  will  be  attached  a  loose  lower  loaf  swinging  freely  on  a  bingo 
from  its  bottom  edge.  This  arrangement  is  shown  on  sheet  No.  2. 
The  ffates  are  to  l)e  separated  from  each  other  as  to  their  lower  legs 
and  leaves  by  diaphragms  securely  built  into  the  fixed  dam.  These 
diaphragms  are  to  make  of  the  combined  lower  leg  and  leaf  of  each 
division,  in  effect,  a  piston  that  may  be  operated  upon  by  water  enter- 
ing through  a  conduit  from  the  upper  i)ool  or  released  through  a  like 
conduit  to  the  lower  pool.  The  upper  leg  of  each  leaf  when  in  an 
upright  position  will  form  a  continuous  crest  along  a  line  5  feet  below 
the  top  of  the  lock  wall. 

The  operation  of  the  "Marshall"  dam  will  be  controlled  by  conduits 
leading  from  a  point  upstream  from  the  dam  to  the  pool  l>elow,  and 
also  across  stream  in  a  direction  lengthwise  of  the  dam,  as  shown  by 
sheet  No.  1.  In  these  conduits  will  be  controlling  valves  which  will 
be  operated  from  the  top  of  the  lock  wall.  The  three  sections  of  the 
dam  toward  the  land  ena  will  be  operated  as  a  unit  and  will  have  con- 
trolling valves  and  conduits  in  common.  The  section  nearest  the  lock 
will  be  operated  independently  of  the  other  three  sections  by  means  of 
a  small  separate  conduit  and  controlling  valves.  This  arrangement  for 
the  independent  operation  of  this  section  is  to  provide  for  the  release 
of  any  accumulation  of  drift  above  the  dam.  The  small  bmnch  con- 
duit at  the  land  end  is  for  the  purpose  of  flushing  the  large  conduit. 

A  summary  of  the  drawings  submitted  is  as  follows: 

Sheet  No.  1  shows  the  general  outline  of  the  arrangement  of  the  dam. 

Sheet  No.  2  shows  in  transverse  section  the  upper  and  lower  legs  of  the 
gate  and  swinging  leaf,  the  position  of  the  main  conduit,  and  the 
arrangement  of  fastening  bolts,  etc.  It  also  shows  in  dasfa-and-dot 
lines  the  position  of  the  gate  when  raised. 

Sheet  No.  3  shows  the  front  elevation  of  one  division  of  the  dam, 
the  conduit  and  position  of  openings  from  it  into  the  chamber  behind 
the  gate,  the  bracing  of  the  gate,  the  location  of  I-beams,  the  position  of 
diaphrams,  etc. 

Sheet  No.  4  shows  in  plan  the  location  of  the  hinge  casting,  the 
bolt  fastenings,  the  top  bj-acing  of  diaphmms,  the  bracing  of  gates,  et<\ 

An  estimate  of  the  cost  of  the  dam,  complete,  at  the  present  market 
price  for  labor  and  material,  is  as  follows: 

Removing  old  work,  including  cofferdamR,  etc |6, 000 

800  cubic  yards  concrete,  at  $10 8, 000 

50,000  feet  B.M.  lumber,  in  place,  at  $50 2,500 

6,200  pounds  bolts,  washers,  etc.,  at  10  cents 620 

2,400  pounds  roller  castings  and  hinge  shafts,  at  15  cents .S60 

28,000  pounds  angle  irons,  I-beams,  tumbuckles,  etc.,  at  15  cents 4, 200 

5,600  pounds  steel  castings,  at  20  cents 1, 120 

5,000  pounds  valves,  connections,  and  maneuvering  gear,  at  20  cents 1, 000 

Total 23,800 

Knginccring,  superintendence,  and  contingencies,  20  jH»r  cent 4,  760 

Total  estimated  cost 28,500 

Very  respectfully,  your  obedient  servant, 

W.  C.  Langfitt, 
Major^  Corpn  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  <pf  thglneters^  V.  S.  A. 
(Through  the  Division  Engineer.) 
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[Pint  indonement.] 

U.  S.  Engineer  Office,  Northern  Pacific  Division, 

San  fyancl^Cffy  Ot/,^  September  22^  1003, 

Respectfully  forwarded  to  the  Chief  of  Engineers,  United  States 
Army. 

Tills  is  a  very  ingenious  type  of  dam,  and  so  far  as  known  has  not 
yet  been  tried  on  any  public  work.  It  appears  to  be  practicable,  the 
details  Iiave  been  i*arefully  considered,  and  its  estimated  cost  is  only 
alx)ut  $1,000  in  excess  of  the  bear-trap  dam  originally  contemplati»d 
for  this  loitility. 

A  trial  of  this  type  of  dam  is  recommended. 

W.  H.  Heuer, 
Lieut.  Cid.j  Corps  of  Enijineertf^ 

Division  Anyinter, 


V  V  12. 


MODIFICATION  OF  HARBOR  LINES  IN  CX)LUMBIA  RIVER  AT  ASTORIA, 

OREGON. 

Astoria  Chamber  of  Commerce, 

Sir:  At  the  la.<»t  regular  meeting  of  the  Astoria  Chamber  of  (Com- 
merce, the  following  resolution  was  adopted: 

Whoreatf  the  i)ierhea<i  line  in  the  Cohiinhia  River  along  AHtoria  cant  of  the  A»<toria 
and  Cohinibia  Kiver  l^ilnNul  deiMit  doei)  not  furninh  a  putficient  depth  to  H(MX)niino- 
dat<f  the  dc*(*|MT  dnift  m*a  veaH^lx;  and 

When^UH  the  nianufaeturinK  intent«tt*  now  eiitabliahiNi  there,  and  otheix  eontein- 
]»lut(^l.  deHirt>  and  mnsl  a  channel  depth  at  their  wharf  fn»nt  nnflicient  to  aeconinid- 
date  the  larKei*t  eoniniereial  Hhi|M(;  therefore 

Hf  it  rfMtlird,  That  the  Seeretary  of  War  Ih»  re(|ue8te<l  to  direet  projK*r  persons  to 
examine  the  name  and  rtHH>nin)end  mioh  rhangen  in  thei>ierhead  line  and  otht>r 
inipn»venient  to  the  harlM»r  line  and  channel  an  they  anall  deem  necetMiry  an<l 
ctindiicive  to  the  inten*st*<  of  the  harlior  an<l  citv. 

Yt)ur  t^arly  atUuition  to  this  matter  will  l)e  greatly  appreciated  by 
the  chamlK'r  of  commerce. 
Kes|HH*tfully, 

Jaa.  W.  Welch,  IWsid^nt. 
Attest: 

C.  R.  HiOiJiNs,  Secretary. 
Hon.  Secretary  of  War, 

Washint/ton^  I),  C\ 

[S<HH)n(l  indonement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

AiujuHt  0\  IfkU, 

Respectfully  referi'ed  to  Maj.  W.  C.  Langtitt,  Corps  of  Engineers, 
for  report. 
To  be  returned. 
l\y  conmiand  of  Brig.  (ten.  Gillespie: 

A.  Mackenzie, 
CiJvnil^  i  hrps  of  Emjineers. 
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[Fifth  indorsement] 

U.  S.  Engineer  Office, 
Portland^  Oreg.^  November  17^  1903. 

Respectfully  returned  to  the  Chief  of  Engineers,  United  States 
Army,  attention  being  invited  to  report  herewith.     *     *     * 

W.  C.  Langfitt, 

Major  ^  Corps  of  Engineers. 

[Sixth  indoraement.] 

War  Department, 
Office  of  the  Chief  of  Engineers, 

Wdshingtoiu  December  ^,  1903. 

Respectfully  returned  to  the  Secretary  of  War. 

The  Chamber  of  Commerce  of  Astoria,  Oreg.,  submits  copy  of 
resolution  requesting  a  modification  of  the  existing  harbor  lines  along 
a  portion  of  the  water  front  of  that  city  on  the  Columbia  River. 
Copies  of  this  petition  «  are  herewith,  having  been  presented  by  every 
member  of  the  Oregon  delegation  in  Congress  with  request  for  favor- 
able consideration. 

The  matter  was  referred  to  the  local  engineer  officer.  Major  Langfitt, 
and  attention  is  respectfully  invited  to  his  reports®  thereon  of  Sep- 
tember 3  and  November  17,  1903,  herewith,  from  which  it  appears 
that  there  is  no  serious  objection  to  a  modification  of  the  lines  as 
requested.  The  proposed  change  will  permit  the  outer  end  of  wharves 
to  be  carried  to  deeper  water,  and  thus  enable  larger  vessels  to  be 
brought  to  the  docks  with  little  or  no  dredging. 

As  a  result  of  his  investigation,  which  mcluded  a  public  hearing, 
Major  Langfitt  submits  the  accompanying  tracing**  on  which  are 
delineated  and  described  the  bulkhead  and  pierhead  lines  which  in  hvi 
opinion  will  best  subserve  the  various  interests  involved. 

Concurring  in  the  views  of  the  local  officer,  I  recommend  that  the 
modified  lines  selected  be  approved  and  that  the  Secretary  place  his 
approval  upon  the  tracing  herewith,  which  has  been  prepared  for  his 
signature. 

G.  L.  Gillespie, 
Brig.  Geii.^  Chief  of  Engineers^  U.  S.  Army. 

Note. — ^The  lines  referred  to  above  and  shown  on  the  map  mentioned 
were  approved  by  the  Acting  Secretary  of  War  December  4, 1903,  the 
approval  being  noted  on  the  map. 


report  of  maj.  w.  c.  langfitt,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oreg.^  November  17^  1903. 
General:  Complying  with  fourth  indorsement,^  dated  Office  Chief 
of  Engineei-s,  September  11,  1903,  on  letter  of  Astoria  Chamber  of 
Commerce  dated  July  28,  1903,  requesting  a  change  in  harbor  lines  of 

«  Not  printed. 
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Astom  ea^t  of  the  Astoria  and  Columbia  River  Railroad  dock,  I  have 
the  honor  to  submit  the  following  report: 

Public  meeting,  duly  advertised,  was  held  in  the  rooms  of  the 
Astoria  Chamber  of  Commerce  on  November  4,  1903.  Stenographic 
report"  of  the  proceedings  is  herewith.  Two  communications" 
received  since  date  of  the  meeting  are  also  inclosed,  as  well  as  the 
connnunication"  submitted  by  the  Oregon  Railroad  and  Navigation 
Comjwny  at  the  public  meeting. 

For  the  purpose  of  discussion,  at  the  public  meeting  a  map  w&h 
exhibited  on  which  was  shown  a  modification,  substantially  as  on  the 
map,"  sheet  B,  with  my  previous  report"  dated  Septemlier  3,  19o;^. 
This  map  had  also  lK?en  on  exhibition  at  the  chamber  of  commcMTe 
rooms,  Astoria,  and  duplicate  in  this  office,  statement  to  that  etfei^t 
l>ein^  incorporated  in  the  notices  in  the  newspapers  and  otherwise 
distributed. 

This  line  seemed  to  meet  the  views  of  the  interested  parties  except 
as  to  its  eastern  part,  where  more  depth  was  desired  (see  statement "  of 
Mr.  Hume  and  letter"  from  Columbia  Land  and  Investment  Company), 
and  as  to  the  line  in  front  of  the  Oregon  Railroad  and  Navigation 
Comj)any\s  wharf,  where  a  change  not  shown  was  asked  for  in  their 
communication. 

Th(»  following  views  expressed  in  the  previous  report,  referred  to 
above,  are  liere  repeate<l: 

The  (H)n(lition  of  the  cluumel  in  1S94  and  in  1900,  and  the  harbor  linen  are  t<hown 
on  hltiej>rinU(  A  und  H  lierewith.  Shoaling  of  the  channel  between  the  years  men- 
tioned 18  Hhown  hy  eonipariBon  of  these  maps,  and  also  that  practii^ly  from  the 
On'gon  Railroad  and  Navigation  Com|>any'8  wharf  to  near  the  Unite<l  Statins  btioy 
depot,  nmch  letw  water  is  found  at  the  pierhead  line  at  the  latter  date  than  fonnerly. 

At  prenent  I  h(h'  no  ohjtH^tion  to  a  mcMlification  of  the  harlx>r  lines  throughout  thin 
whole  ditftanee  whicli  would  enable  the  outer  ends  of  wharves  to  be  carried  to  the 
deeper  waU*r. 

Tnen^  in  available  for  dnnlging  in  thiH  channel  anproximati*ly  $24,000  l)elonging 
to  the  approi)riation  for  improving  mouth  or  C^lumoia  River,  Oregon  and  Wasliiiig- 
ton,  below  Tongue  iN»int,  but  if  the  harbor  line  remains  in  it8  preitent  location  tliin 
sum  wouM  give  but  very  limited  n*lief.  With  cliange  here  suggeste<l,  and  indicat^'il 
approximately  on  Hln^et  B,  fairly  good  <le])thH  would  lie  found  at  the  harbor  line,  and 
the  Hum  al)ove  mentione<l  would  be  available  for  keeping  the  channel  open  and  the 
<lrtslging  rct|uinHl  lx»  nuich  reiiutHHl  in  amount. 

After  due  consideration  of  the  whole  subject,  the  conclusion  w^as 
rea(*h(Kl  that  certain  changes  in  harl)or  lines  of  upper  Astoria  could  be 
lulopted  with  but  slight,  if  any,  probability  that  a  recession  will  ever 
iHH'oine  advisjible  or  desirable.  A  new  harbor  line  is  therefore  shown 
on  tracing'' hen^with  for  the  portion  of  the  harbor  under  consideni- 
tion.  These  new  lines  have  been  advanced  throughout  as  far  as  is 
considen»d  safe  and  proix*r  at  the  present  time.  With  the  jtssistance 
of  dredging  it  is  ex{x>ctiHl  that  sufficient  depths  to  meet  all  reasonable 
demands  can  readily  Ix'  obtained  and  maintained  along  the  proix)sed 
harbor  line  in  future,  except  in  that  portion  along  w^ich  oylvia  de 
Grasse  reef  projects.  To  comply  with  the  retiuest  of  Mr.  Hume  and 
others  for  a  greater  moving  out  of  the  harbor  line  in  the  eastern  part 
than  reconunended  would  narrow  the  channel  too  much  and  not  be  well 
suited,  and  prolmbly  injurious  to  its  maintenance  below.  The  new 
harlMir  line  in  front  of  Mr.  Hume's  mill  gives  18  to  20  feet  in  depth, 
whereas  the*pres<»nt  one  only  gives  14  feet,  an  increase  of  4  to  0  feet. 
A  small  amount  of  dredging  will  easily  give  Mr.  Hume  the  depth  he 

o  Not  printed. 
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desires,  even  if  the  construction  of  wharves  does  not  cause  a  deepening 
in  front. 

The  change  asked  for  by  the  Oregon  Railroad  and  Navi^tion  Com- 
pany seems  unobjectionable,  and  is  mcoi'porated  on  the  ti-acMng^  with  a 
very  slight  change. 

Inclosed  is  a  description  of  the  harbor  lines  as  recommended,  com- 
mencing at  the  easterly  limit  of  the  present  harbor  lines  and  extendin^r 
westerly  to  the  west  end  of  the  Oregon  Railroad  and  Navigation  Com- 
panv's  dock.  This  description  is  also  on  the  tracing.  A  blueprint* 
18  also  herewith  showing  the  new  and  old  harbor  lines  for  comparison. 
The  bulkliead  line  has  Ijeen  moved  out  parallel  to  the  new  line,  and, 
as  before,  is  placed  300  feet  from  it. 

Very  respectfully,  your  obedient  ser\'ant, 

W.  C.  Langfitt, 
Major^  Carpal  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineei*8^  U,  8.  A. 


DESCRIPTION   OF   PIERHEAD   LINE. 

Be^innins  at  a  point  on  the  prolongation  westerly  of  the  south  boDndary  of  the 
tract  of  land  known  as  the  United  States  buoy  depot,  said  point  bein^  1,240  feet 
from  a  stone  monument  on  said  south  boundary,  on  the  beach  between  high  and 
low  water  lines. 

Thence  southwesterly  to  a  point  in  the  prolongation  northerly  of  the  center  line 
of  Fifty-first  (Fifth)  street,  Alderbrook,  said  point  being  2,100  feet  from  the  inter- 
section of  the  center  lines  of  Fifty-first  street  (Fifth)  and  Birch  street,  AIderbit>ok. 

Thence  southwesterly  to  a  point  in  the  prolongation  northerly  of  the  center  line 
of  Forty-seventh  (First)  street,  Alderbrook,  said  point  being  1,280  feet  from  the 
intersection  of  the  center  lines  of  Forty-seventh  (First)  street  and  Birch  street, 
Alderbrook. 

Thence  westerly  to  a  point  in  the  prolongation  northerly  of  the  center  line  of 
Thirty-ninth  (Gaines  avenue)  street,  Adairs  Astoria,  said  point  being  1,220  feet 
from  the  intersection  of  the  center  lines  of  Thirty-ninth  (Gaines  avenue)  street  and 
Bond  (Second)  street,  Adairs  Astoria. 

Thence  soutn westerly  to  a  point  in  a  prolongation  northerlv  of  the  center  line  of 
Twentv-second  (\Vt»8t  First)  street,  Shivelev's  Astoria,  said  point  being  800  feet 
from  tfie  intersection  of  the  center  lines  of  'f wenty-second  (West  First)  street  ami 
Commercial  (Water)  stn'et,  Shiveley's  Astoria. 

Thence  southwesterly  to  a  point  in  the  prolongation  northerly  of  the  center  line 
of  Nineteenth  (West  Fourth)  street,  Shivelev's  Astoria,  said  point  being  470  feet 
from  the  intersection  of  the  center  lines  of  Nineteenth  (West  Fourth)  street  and 
Commemal  (Water)  street,  Shiveley's  Astoria. 

Thence  westerly  to  a  point  in  the  prolongation  northerly  of  the  center  line  of 
Fifteenth  ( West  Eighth )  street,  Shiveley's  Astoria,  said  point  being  450  feet  from 
the  intersection  of  the  center  lines  of  Fineenth  (West  Eignth)  street  and  Coniiner- 
cial  (Water)  street,  Shiveley's  Astoria. 

The  last-mentioned  point  is  the  same  point  as  shown  on  map  of  Astoria  Harbor 
line,  appro vtMi  April  22,  1891,  by  the  lumorable  SiH*retary  of  War. 

The  bulkhead  line  to  run  parallel  with  and  300  feet  southerly  from  the  pierhead 
line. 


«  Not  printed. 
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AbenleeH,  Wash.,  bridge  of  city  of i,  715 

Aeaileniy  Crwk,  lia.  {see  Brunswick  HarborJ i,  274;  ii,  1659 

Acoaksett  River,  Mass.,  bridge  at  Westport  roint i,  718 

Acta  of   Fifty-eighth  CongresH,   seconu  session,  affecting  Corpe  of  Engi- 

ne(»r8 iv,  4223,  4314 

AcuHhnet  River,  Mass.,  improvement  of  New  Bedford  Harbor i,  74, 91 1 

AdamH  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Agate  Bay,  Minn.,  improvement  of  harbor i,504;  iii,  2745 

Ahnapee  (Algoma^  Ilarl)or,  Wis.,  improvement  of i,  523;  iii,  2822 

Alal)ama  River,  Ala.: 

Bridge  near  Montgomerv i,  716 

Examination  of " 1,316,318,322 

Improvement  of i,  316;  ii,  1782 

Alame<ia,  Cal.: 

Bridge  a(*ro8H  San  I^eandro  Bav i,  713 

Improvement  of  Oakland  Harbor i,  640;  in,  3409 

Alamitos  Bay,  Cal.,  bridges  across i,  718 

Alaska: 

Examination  and  survey  of  Wrangell  Narrows i,  704 ;  iv,  3()56 

8urvev  for  wagon  road  and  military  trail i,  744;  iv,  4217 

ll)any,  N.  Y.,  removal  of  wreck  in  HudHon  River i,  126, 1054 

Albany,  ()n»g.: 

Examination  of  Willamette  River  omwsite i,  686;  in,  3564 

Improvement  of  Willamette  River  al)ove  Portland i,  672;  iii,  .'J526 

Revise*!  projei't,  with  entimate  of  cost,  for  improvement  of  Willamette 

River  aUive  Portland i,  673;  iii,  3529 

All>any   flatK,  8oda  Lake,  La.,   examination  for  dam   below  {see  Cypress 

Bayou) i,398;  ii,2075 

Albemarle  and  Chi*sapeake  Canal,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via *»i^4;  ii,  1376 

AllH?marle  Soun<i,  N.  C. : 

Examination  and  Hur\-ey  for  waterway  from  Norfolk,  Va.,  to  Beaufort 

Inlet,  N.  C,  via i,227;  ii,  1387 

Impnivement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound,  i, 224;  ii,  1376 
Impmvement  of  waterway  to  Norfolk,  Va,,  via  Pasquotank  River,  i,  223;  ii,  1374 
Alexandria  Harl)or,  Va.,  examination  of  Hunting  Creek  and  across  Potomac 

River  to  Maryland 1 1,217,1342 

Alp)ma  (Ahnapee)  HarlKir,  Win.,  improvement  of i,523;  in,  2822 

Alice  ( l>argi') ,  removal  of  wreck  of i,  156, 1201 

Allegheny  River,  Pa,: 

Hridg»»  at  Franklin i,  720 

ConHtmcticm  of  loi'ks  and  dams i,  467;  in,  2522 

Improvement  bv  <»fH'n-channel  work i,  469;  in,  2528 

Improvement  of  Pittsburg  Harbor i|461;  in,  2510 

<)|H*rating  and  care  of  Herr  Island  dam i,  468;  in,  2526 

Alligator  River,  N.  C,  examination  and  survey  for  waterway  via i,  227;  n,  i:i87 

AUouez  Bay,  Wis.  («ffl)uluth  Harbor) i,505;  in,  2747 

Alloway  Cret»k,  N.  J.,  improvement  of if  161, 1233 

Al|>ena  Harl>or,  Mich. ^  improvement  of i,  572;  in,  3073 

Altamaha  River,  Ga.,  improvement  of i»270;  n,  1654 

AlviM)  HarlKjr,  Cal.: 

Bri<lges  acroKs  Warm  Springs  ami  Coyote  creeks i,  714 

Improvement  of i|637;  in,  3406 

BNO  1904 1  1 
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Ambrose  channel,  New  York  Harbor,  N.  Y.,  improvement  of,   inclnding 

dredge  construction i,  127, 1113,1206 

American  Patriot  (schooner),  removal  of  wreck  of i,  217, 1341 

Amite  River,  La. ,  improvement  of .   i,  356;  ii,  1907 

Amy  Dora  (steamer),  removal  of  wreck  of ." i,  193, 1274 

Anacostia  River,  D.  C.: 

Construction  of  railroad  bridge  across i,  714 

Harbor  lines i,  709, 1351 

Improvement  of i,  197, 1310 

Survey  of  United  States  land  within  flata  of i,  19 

Anaheim  Inlet,  Cal.,  bridge  across i,  718 

Anclote  River,  Fla.,  improvement  of i,  295,  297;  ii,  1707, 1709 

Andrews,  Grace  (schooner),  removal  of  wreck  of r,  321 ;  ii,  1792 

Andura  ( Nandua)  Creek,  Va. ,  improvement  of i,  204, 1319 

Anna  (bark),  removal  of  wreck  of i,  244;  ii,  1506 

Annapolis,  Md.,  removal  of  wreck  in  Severn  River i,  193^  1273 

Ann,  Cape,  Mass.: 

Construction  of  harbor  of  refuge i,  43, 835 

Improvement  of  Rockport  Harbor i,  45, 83§ 

Apalachicola  Bay  and  River,  Fla. : 

Improvement  of  bay i,  303;  11, 1764 

Improvement  of  river,  including  the  Cut-off i,  305;  11, 17t>6 

Removal  of  wreck  at  Apalachicola i,  321 ;  11, 1792 

Appomattox  River,  Va.,  improvement  of i,  222;  n,  1371 

Appo(}uinimink  River,  Del.,  improvement  of i,  168, 1240 

Appropriations: 

Fortifications i,  6, 11,12 

Rivers  and  harl)ors i,  17 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of i,  7^;  iv,  3877 

Aqueduct,  Washington,  D.  C.     See  Washington. 
Aquia  Creek,  Va. : 

Construction  of  bridge I,  716 

Improvement  of i,  205, 1320 

Arabella  (schooner),  removal  of  wreck  of i,  125, 1062 

Aransas  Pass,  Tex.,  improvement  of i,  379;  11, 2007 

Aransas  Pass  Harbor  Company  («ee  Aransas  Pass) i,  379;  11, 2007 

Arcadia  Harbor,  Mich.,  survey  of i, 570;  iii,  3037 

Areata,  Cal.  (eee  IIumlx)ldt  Harbor) i,  649;  in,  3422 

Arch  rock,  San  Francisco  Harbor,  Cal.,  removal  of i,  640;  lu,  3408 

Arkansas  River: 

Gauging  (see  Mississippi  River  Commission) i,  707;  8.,  7, 63 

Improvement  of i,  398;  11, 2095 

Armament.     See  Fortifications. 

Armv  War  College,  Washington,  D.  C. : 

jkrection  of  buildings  for i,740;  iv,3866,4183 

Statue  of  Frederick  the  Great  in  grounds  of i,  742;  iv,  4199 

Arthur  Kill,  N.  Y.  and  N.  J. : 

Improvement  of i,  136, 1135 

Removal  of  wrecks  at  Sewaren  and  Carteret,  N.  J i,  148, 1157, 1158 

Stone  monuments  to  mark  harbor  lines i,  129 

Arthur  Lake,  La.  {^ee  Mennentau  River) i,  357;  u,  1909 

Artillery  Torpedo  Board 1, 10 

Ashepoo  River,  S.  C,  waterway  via 1, 259;  n,  1663 

Ashland,  Ky. : 

Bridge  at^ross  Ohio  River  to  Ironton,  Ohio i,  711 

Harbor  lines  in  Ohio  River  to  Hanging  Rock,  Ohio i,  709;  ni,  2487 

Improvement  of  Ohio  River 1, 461 ;  iii,  2406 

Ashland  and  Ironton  Bridge  Company,  bridge  of i,  711 

Ashland  Harbor,  Wis.,  improvement  of i,  609;  11 1,  2763 

Ashlev  River,  S.  C,  removal  of  wreck i,261;  n,  1565 

Ashtabula  County,  Ohio,  bridge  of x^  723 

Ashtabula  Harbor  and  River,  Ohio: 

County  bridge  ol)structinp  navigation i,  723 

Improvement  of  harbor,  mcluding  drtnige  construction i,  604, 1209;  iii,  3193 

AsBawaman  Bay,  Del.,  waten^ay  via i,  175, 1247 

Assistants: 

Civilian,  to  engineer  oflficers 1, 17 

On  duty  in  Office  of  the  Chief  of  Engineers i,  745 
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Astoria,  Orecr.: 

Harbor  lines  in  Columbia  River i,  709;  in,  3577 

Improvement  of  Colombia  River  below  Tongue  Point i,  678;  iii,  .'^543 

Atchafalava  Basin  levee  board  of    Ix>uisiana,   lock  ana  dam  in   Bayou 

l^afourclie i,  70.) 

Ati'bafala^'a  River,  I^ : 

Gan(rinf(  {rcc  Mississippi  River  Commission) i,  707;  S. ,  7,  ♦».'? 

Rei'tification  of  moutn  by  Mississippi  River  Commission i,  707;  S.,  3,  IS,  2r)l 

Atchison,  Topeka  and  Santa  Fe  Railway  Company: 

Bridge  of,  across  Chicago  River i,  720 

Bridge  of,  across  Illinois  River i,  722 

Atlantii;  Countv,  N.  J  .,  bridge  of i,  720 

Atlantii^   (South)    States,   removal   of   water  hyacinths   from   Florida  wa- 
ters   i,21M>;  II,  1712 

Attorney-lieneral,  reports  by: 

On  nuMlitiaition  of  bridges  impeding  navigation  of  Ohio  River  ...  i,  19:  ni,  24.'>:{ 

On  title  tt)  lands  embraced  within  flat«  of  Anacrostia  River,  D.  C i,  19 

On  title  for  use  of  water  at  Willamette  Falls,  Willamette  River,  Oreg. .       i,  (>74 

Augusta,  Cia. : 

Bridges  (4)  obstructing  Savannah  River  at i,  720 

Improvement  of  Savannah  River  al)ove i,  267;  ii,  ICVK) 

Improvement  of  Savannah  River  below i,  265;  ii,  KW8 

Aux  BecsScies*  Lake,  Mich,  (/w**  Frankfort  Harbor) i,566;  iii,:W28 

Avondale,  N.  J.,  bridge  across  Passaic  River i,717 

Avoyelles  Parish,  La.,  bridge  of i,713 

B. 

Back  Bay  of  Biloxi,  Miss.  (i»rr  Biloxi  Harbor) 1,3:57;  ii,  1S3.3 

Back  Cove,  Portland,  Me.  {sre  Portland ) i,  .TJ,  791 

Back  Crt»ek,  Md. ,  removal  of  simken  piles,  rafts,  etc i,  193,  1274 

Back  River,  Mass.     Ser  Weymouth  River. 

Bad  River,  Mich.,  improvement  of i,  •'>74;  iii,3074 

Bagaduce  River,  Me.,  impmvementof i,  24,  782 

Baldwin  1  larl)or  an<l  River,  N.  Y. ,  bridgt*  olwtructing  navigation i,  723 

Ballard,  Wash.  (>«f<' l*uget  Sound-Lake  Washington  waterway) i,G95;  iv,  :{611 

Baltimore  Harl>or,  Md. : 

Defenses  of I,  .'S,  10 

Kxamination  of  channel  fn)m  Brewerton  channel  to  Sjiarrow  Point  .  i,  193, 1278 
Kxaminatioii  of  channel  fn>Tn  main  channel  to  mouth  of  Bear  Creek,  i,  VM,  1284 

Improvement  at  Spring  (ianlen ',  181i  12.'><? 

Imprr)vement  of  cnannel  to i»  I'S,  1252 

lmpn)vement  of  channel  to  (\irtiH  lUiy 1,180,1255 

Bangor  I larbor.  Me.  (*«<•♦•  PenolwH-ot  River) i,  25,  78,3 

Bar  Harl)or.  Mc. : 

(\instruction  of  break wat4»r i,  21,  780 

Dcfcnw^  of  Frenchman  Biiy i,5 

Bar  Ijike,  Mich.,  survey  of  Arcadia  Harbor 1,570;  in,  .30:^7 

Banpies,  Pointe  aux,  Mich.,  examination  at,  for  harbor  of  refuge  .. .  i,581;  in,  3088 
Barnuks,  Washington,  |).  C.     Str  Washington  Barracks. 

Barren  Kiver,  Ky.,  o|H>ratingand  care  of  lock  and  dam i,498;  iii,2*J79 

Bartholomew  Bayou,  I^.  and  Ark.,  improvement  of i,  dS9;  ii,  2043,  2044 

Batan  Island,  in  the  Philippines,  coal  mining  on iv,3870 

Battalion  of  Kngintn»rs i,  12, 1^  751,  754,  758 

Batteries,    gun    and    mortar,    including    rei>ort    upon    ti*et  of    blast  mi^ 

tera 1,5,11,12;  iv,3739 

BatU*ry,  the.  New  York,  N.  Y. : 

HarlM»r  lin«'s  in  North  (Hudson)  River i,  701\  1127 

Removal  of  nn'f  in  North  (Hudson)  River,  off  Pier  A i,  121*,  1113 

Bay  Kidge  channeJ,  New  York  Harbor,  N.  Y.: 

Improvem(>nt  of i,  130,  1118 

Removal  of  wnnks i,  134, 112H,  1127 

Baysitle  channel.  New  Y«»rk  Harbor,  N.  Y.,  improvement  of i,  127, 1 1 13 

Bear  Cnn'k,  Md.,  examination  of  channel  in  Platapsco  River  from  main  chan- 
nel to  mouth  of I,  194,  1284 

Beanl^town,  111.,  bridges  ulistructing  lUinoia  River  at i,  722 

Beaufort  llarKir.  N.  C: 

Improvement  of i,236;  ii,  1486 

Improvement  of  waterway  to  Newbem it  *-?^^;  ".I  ^85 
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Beaufort  Harbor,  N.  C. — Continued. 

Improvement  of  waterway  to  New  River r,  237;  ii,  1488 

Removal  of  wreck i,  244;  ii,  1506 

Beaufort  Harbor  and  River,  S.  C: 

Defenses  of  Port  Royal  Sound i,5 

Examination  of  Port  Royal  bar r,  262;  ii,  1609 

Examination  of  river  from  moutli  to  Beaufort i,  261 ;  ii,  15© 

Improvement  of  river *. i,  260;  ii,  1563 

Improvement  of  waterway  to  Charleston,  S.  C i,  259;  ii,  1563 

Improvement  of  waterway  to  Savannah(«<?e  Savannah  Harbor)  . .    i,  262;  ii,  1639 
Beaufort  Inlet,  N.  C,  examination  and  survey  for  waterway  to  Norfolk, 

Va 1,227;  ii,1387 

Beaumont,  Miss?.,  bridge  across  I^af  River i,  714 

Beaver  River,  Pa.,  examination  up  to  Beaverfalls  Borough i,  470;  in,  2529 

Bellaire,  Ohio: 

Bridge  across  Ohio  River i,  712 

Improvement  of  Ohio  River , . . .    i,  451 ;  iii,  2406 

Bellaire,  Ben  wood  and  Wheeling  Bridge  Company,  bridge  of i,  712 

Belle  River,  Mich.,  improvement  of i,  579;  in,  3086 

Bellingham  Bay  and  Harbor,  Wash.: 

City  bridge  across  I  and  J  street  waterway i,  716 

Improvement  of  New  Whatcom  Harbor i,  700;  iv,  3619 

Belvedere  Harbor,  Cal.,  examination  of i,  651 ;  in,  3424 

Bennett,  Stephen  (schooner),  removal  of  wreck  of i,  34,  7^ 

Benton  Harbor,  Mich.,  improvement  of  St.  Joseph  Harbor i,  547;  in,  2976 

Benton  Harbor  Canal,  Mich,  (see  St.  Joseph  Harbor) i,  547;  in,  2976 

Ben  wood,  W.  Va. : 

Bridge  across  Ohio  River i,  712 

Improvement  of  Ohio  River i,  451 ;  in,  2406 

Bergen  County,  N.  J.: 

Bridge  of,  across  Passaic  River  at  Avondale i,  717 

Bridge  of,  across  Passaic  River  at  Passaic i,  716 

Beverly  Harbor,  Mass.,  improvement  of i,  48,  Wo 

Big  Assawaman  Bav,  Del.,  waterway  via i,  175, 1247 

Big  Barren  River,  ky.,  operating  and  care  of  lock  and  dam i,  498;  in,  2679 

Big  Black  River,  Miss.,  examination  from  mouth  to  Illinois  Central  Railroad 

bridge i,397;  n,  2072 

Big  Hatchie  (Hatchee)  River,  Tenn.: 

Bridge  in  Lauderdale  County i,  715 

Examination  from  mouth  to  Rialto i,  443;  n,  2348 

Big  Hocking  River,  Ohio,  ice  harbor  in  Ohio  River  near ',451;  in,  2406 

Big  Kanawha  River,  W.  Va.: 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2oS7 

Improvement  of i,  476;  in,  2575 

Operating  and  care  of  locks  and  dams i>475;  in,  2577 

Big  Sandy  River,  W.  Va.  and  Ky. : 

Bridge  across  Tug  Fork  near  Matewan,  W.  Va i,  712 

Bridge  across  Tug  Fork  between  Mingo  County,  W.  Va.,  and  Pike 

County,  Ky i,  712 

Bridge  across  Tug  Fork  at  Vulcan,  W.  Va i,  712 

Improvement  of,  including  Tug  and  Levisa  forks i,  479;  ni,  2636 

Operating  and  care  of  lock  and  dam i,  481 ;  in,  2643 

Big  Sarasota  Bay,  Fla.,  improvement  of i,  292;  n,  1702 

Big  Sioux  River,  S.  Dak.,  ice  harl)orat  Sioux  City,  Iowa i,  431;  ii,  2300 

Big  Stone  Lake,  Minn.,  final  report  on  survey i,  430;  n,  2260 

Big  Sunflower  River,  Miss.,  improvement  of i,  394;  n,  2061,  2063 

Biloxi  Harbor,  Miss. : 

Examination  of  channel  to  Ship  Island  Harbor i,  343;  n,  1847 

Improvement  of i,  337;  n,  1833 

Biscayne  Bay,  Fla. ,  improvement  of i,  286;  n,  1695 

Bishop  f  tugboat),  removal  of  wreck  of i,  321 ;  ii,  1792 

Bismarck  Harbor,  N.  Dak.  (see  Missouri  River) i,  431 ;  n,  2300 

Blackberry,  Kentucky  and  West  Virginia  Coal  and  Coke  Company,  bridge 

of 1,712 

Black  I^ke,  Mich.,  improvement  of  Holland  Harbor i,  553;  in,  2989 

Black  River,  Ark.  and  Mo.,  improvement  of i,  406;  n,  2111 

Black  River,  La.,  improvement  of i,  387;  n,  2039 
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Blm'k  River,  Mich.: 

I inproveinent  at  mouth i,  576;  iii,  3081 

Improvement  at  Port  Huron i,  578;  iii,.*>084 

Black  River,  N.  C,  improvement  of i, 240;  ii,  1492 

Black  River,  Ohio: 

Improvement  of  Lorain  Harbor i,  598;  in,  8168 

R(nK)rto  on  floo<lH  and  on  sediment  and  discharge  observations iv,  3803,  3813 

Black  River,  8.  C,  examination  from  moatk  to  Kingstree i)261;  ii,  1570 

Black  Rock  HarlH)r,  Conn,  (see  firidgeport  Harbor) i,  99, 985 

Black  Rock  Harbor,  N.  Y.: 

Examination  and  survey  around  rapids  and  shoals  at  head  of  Niagara 

River i,617;  iii,3271 

Improvement  of  Buffalo  entrance i,  615;  in,  3267 

Improvement  of  Lake  Erie  entrance i|614;  iii,3264 

Black  Warrior  River,  Ala.: 

1  mprovement  above  Tupcaloosa.  * i,  325;  1 1, 1812 

Improvement  l)elow  Tuscaloosa i,  325;  ii,  1813 

Operating  and  care  of  locks  and  dams i,  332;  ii,  1822 

Survey  for  location  of  Locks  5  and  6  (14  and  15) i,343;  ii,  1840 

Black  water  Bay,  Fla.,  examination  of i,  322;  ii,  1792 

Blackwater  Creek,  Va.,  examination  and  survey  for  waterway  via i,  227;  n,  KW 

Blackwater  River,  Fla.,  examination  of i,  322;  ii,  1792 

Blast  meters,  test  of i v,  3739 

Block  Island,  R.  I.: 

Construction  of  harl>or  of  refuge i,  83, 925 

Examination  of  harbor  of  refuge  and  of  Great  Salt  Pond i,  87, 949 

Improvement  of  (treat  Salt  Pond i,  85, 927 

Removal  of  wrecks  off  Southeast  light  and  Southwest  Point i,  8<),  WSO 

Bloo<l  River.  Ui.  ()«^  Tickfaw  River) i,355;  ii,  1906 

BlosHom  nx'k,  San  Francisco  Harbor,  Cal.,  removal  of i,  640;  in,  3408 

Boards  (see  aho  Commissions): 

Artillery  Torinnlo  Board i,  10 

Of  Engim»erH  for  Rivers  and  Harbors  (tiee  aUo  Committee,  etc.) .  i,  704;  iv,  3671 

On  Fort irti-ations  or  other  IVfenses  (Endicott  Board) i,  5 

( )f  Onlnance  an<l  Fortificati<m i,5 

The  Boanl  of  Engineer i,4,749 

I^>at  railway,  Columbia  River,  Oreg.  and  Wash i,666;  in,  3473 

1km  tt«: 

Str  aho  Dredge  l)oats  and  Wrecks. 

Oliservations  upon  actual  draft  t>f  large  steamships  when  under  way  as 

compareti  with  draft  at  piers iv,  3743 

Rules  gt)verning  running  of  steamere  on  certain  streams i,  710 

Bu'uf  I^you,  or  River,  Ia.  and  Ark.: 

Bridge  in  I^fourche  Parish,  1^ i,  717 

Improvement  of i,389;  ii,  2043,  2044 

Bogart,  S.  B.  (si'hooner),  removal  of  wrtH*k  of 1,125,1052 

Bogue  Chitto,  I^.,  improvement  of i,354;  n,  1904 

B<»gue  Falia,  1^.,  improvement  of i,355;  n,  1905 

Bogue  S<iund,  N.  C,  improvement  of  waterway  via i,  237;  n,  1488 

Boston  Harl>or,  Mass.: 

IK'fenMC»s  of,  including  report  on  damp-proofing i,5, 9;  iv,37ll 

HarlM>r  lines  in  Charles  River i,  701>,  899 

Imiirovement  of i,  53,  850 

Bowie  LumlM*r  (\mii>an v,  bridge  of i,  71 7 

Bninch|M)rt,  N.  J.,  examination  and  survey  of  Shrewsburjr  River  ud  to i,  149, 1 162 

Brandy  wine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor.,  i,  Ui<>,  1237 
Bninf«»r<i  narlH)r,  Conn.: 

Briilgi*  acroHH  Fjai<t  Haven  River i,  721 

Imi)n»vement  of i,  93, 976 

Bnir.oH  River,  Tex.: 

Im[>rovement  lietween  Richmond  and  Old  Washington i,  377;  n,  2004 

Impmvement  l)etween  Velasco  and  Richmond i,  373, 376;  ii,  \\m,  2(K)3 

Imprrtveinent  of  mouth i»'^77;  ii,  2005 

Brazos  River  Channel  and  Dock  Company  ($tt  Braxos  River) i,  377;  n,  2005 

Brazos  Santiago  Harbor,  Tex.,  improvement  of i,  IWO;  n,  2010 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineering 
history  of iv,3818 
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Breton  Bay,  Md. ,  improvement  of i,  199, 1313 

Bridge  Creek  Landing,  Va. ,  wharf  and  monument i,  731 ;  i v,  3900, 3957 

Bridgeport,  Conn.,  improvement  of  harbor i,  99, 985 

Bridgeport,  N.  J.,  briuge  across  Raccoon  Creek .  i,  714 

Bridges: 

Alteration  of,  obstructing  navigation i,  720 

Aqueduct  Bridge,  Washington,  D.  C. ,  repair  of i,  723;  i v,  3877 

Construction  of,  across  navigable  waters i,  711, 713 

Highway  bridge,  Washington,  D.  C,  to  replace  Long  Bridfce i,  724;  iv,3879 

Ohio  River,  impeding  navigation i,  19;  iii,2433 

Rules  governing  opening  of  draws i,  710 

Sakonnet  River,  R.  I.,  alteration  of  Stone  Bridge  . i,  76, 914 

Yellowstone  National  Park,  construction,  etc.,  of i,  737;  iv,  4171 

Broad  Creek  River,  Del.,  improvement  of i,  192, 1272 

Broad  Sound,  Boston  Harbor,  Mass. ,  improvement  of - i,  53, 850 

Bronx  Kills,  Harlem  River,  N.  Y.,  examination  of i,  127,  lOW 

Bronx  River,  N.  Y.: 

Improvement  of •••••. i.  Ill,  1015 

Removal  of  wrecks 1,125,126, 1052,  laW 

Brooklyn,  N.  Y.     See  New  York  Harl>or. 

Browns  Creek,  N.  Y.,  im^)rovement  of i>119, 1035 

Brunswick  Harbor,  Ga.,  improvement  of i»274;  u,  1659 

Brunsw ick  River,  N.  C.  (see  Cape  Fear  River) x,  242;  ii,  1495 

Buckhaimon  and  Northern  Riulroad  Company: 

Bridge  of,  across  Monongahela  River,  W.  Va * i,  71 2 

Bridge  of,  across  Tvgarts  Valley  River,  W.  Va i,7I6 

Bridge  of,  across  W^est  Fork  River,  W.  Va .'.       i,  716 

Buckingham,  Fla.,  bridge  across  Orange  River i,  716 

Buckspoft  Harbor,  Me.,  improvement  of i,  27, 784 

Budd  Inlet,  Wash,  (std  Qlympia  Harbor) i,693;  iv,3607 

Buffalo  Bayou,  Tex.: 

Bridge  at  Houston i,  719 

Improvement  of i,  370;  u,  1985 

Buffalo,  N.  Y.,  engineering  district,  pictorial  history  of  breakwater  con- 
struction in IV,  3818 

Buffalo  Harbor,  N.  Y.: 

Examination  and  survey  of  Black  Rock  Harbor  around  rapids  and  shoals 

at  head  of  Niagara  River i,  617;  in,  3271 

Examination  and  survey  of  Erie  Basin i,618;  iii,3204 

Harbor  hues  at  Stony  Point i,  709;  iii,3316 

Improvement  of i,  612;  ui,  3253 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   1,615;  111,3267 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581 ;  ni,  3092 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock  Har- 
bor   i,ei4;  111,3264 

Buildings: 

Army     War     College,     including     report     on     construction     meth- 
ods    1,740;  iv,3866,4183 

Engineer    School   of    Application,  including    report   on    construction 

methods i,741;  iv,3866,4183 

Government  Printing  Office,  Washington,  D.  C,  new  building,  incltiditig 

report  on  construction  methods,  etc i,  739;  iv,  3819^41 79 

Government  Printing  Ofhce,  Washington,  D.  C.,  old  buikling...  i, 740;  iv, 4180 

Public,  District  of  Columbia i,730;  iv,  3899 

Bulkhead  lines.     See  Harlx)r  lines. 

BurHngtcm  County,  N.  J.,  bridge  of i,  714 

Burlington  Harbor,  Vt,  improvement  of i,65,  865 

Burnite,  Jas.  K.  (schooner),  removal  of  wreck  of 1,17^1248 

Burnside,  Ky.: 

Bridge  across  South  Fork,  Cumberland  River i,  714 

Improvement  of  Cumlx^rland  River  above  Nashville i,  440;  ii,  2343 

Burr  Creek,  Conn,  (see  Bridgeport) 1,100,985 

Buttermilk  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,131,il21 

Buzzanls  Bay,  Mass.,  examination  and  survey  of  Weepecket  nx'k.. i»87,945 

Byram  River,  N.  Y.  («ee  Port  Chester  Harbor) i,  107, 1010 
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C. 

Cable  g^lwnes i,  10, 1 2 

Cache  Kiver,  Art.,  inmrovement  of i,405;  ii,2110 

Caddo  (Fairy)  Lake,  Tex.  and  La.: 

'Examination  of  CvproHB  Bayou,  including i,  ^98;  ii 

Improvement  of  OypreflB  Bayou,  including; i,  386;  ii 

Calaveraa  River,  Cal.  (*<•«  Stockton  and  Mormon  channels) 1,643;  in 

Calcasieu  River,  La.,  improvement  of  mouth  and  paaees i,  358;  ii 

California  I><^briH  CommiHtnon i,  706;  iv 

CalooHahaU*h(>e  River,  Fla.,  improvement  of i,  290, 291 ;  ii,  1699, 1700 

Calumet  !larl)or,  Wis.  (jwr  Fox  River) i,  533;  in 

Calumet  Harbor  and  River,  HI.  and  Ind.: 

Bridge  at  Hammond,  Ind 

ICxamination  of  river  up  to  one-half  mile  above  Hammond,  Ind  .  i,541;  in 

Improvement  of  harbor i,  5'W;  in 

Improvement  of  river i,  539;  nr 

Cambridge  Harbor,  Md.,  improvement  of i,  185 

Camden,  Me.,  improvement  of  harbor  at i,  2 

Cam<len,  N.  J.: 

Defenneg  of  Dt^laware  River i 

I  mproveiiient  of  Cooper  Cre»»k i,  158 

Improvement  of  I>elaware  River  at i,  149, 1181 

Camden  ami  Suburljan  Railway  C-ompany,  bridge  of 

Cam<len  Countv,  N.  J.,  bridge  of 

Canadian  Canal,  St.  Marys  River,  Ontario,  commerce  through i,  585;  in 

Canady»  landing,  Neu»^  River,  N.  C. ,  bridge  near 

Canals,  etc.  {Me  ftltfo  Wat^Twayn) i,  1 

All)eniarle  and  Chesapeake  Canal,  N.  C.,  examination  and  survey  for 

waterway  via i,  227;  n 

Allvmarlo  and  Chesapeake  Canal,  N.  C,  improvement  of  waterway 

via I,  224;  n 

Allt»gheny  River,  Pa.,  hx'kH  and  dams 1,467,468;  in,  2522 

AshefHK)  River  to  South  ^Misto  River,  S.  C.  (fff  Charleston- Biiufort 

waterway ) i,  259;  n 

liarren  River,  Kv.,  I<K*k  and  dam i, 498;  in 

Ii<H?  Tree  Shoals  Canal,  Ala i,  445;  n,  2^57 

B4»nton  HarlM>r  Canal,  Mich,  (^f  St.  Joneph  Harbor) i»'W7;  in 

Big  Barren  RiVer,  Ky.,  lo<!k  and  dam i,498;  in 

Big  Kanawha  River.'W.  Va.,  locks  and  dams i,  475;  in,  2575 

Big  Sandy  River,  W.  Va.  and  Ky.,  Im-ks  and  dams  ...  1,479,481;  in, 263(3 

Big  Stone  I-ake,  Minn.,  rtw»r\*oir  dam ^ i,  430;  n 

Black  River,  Ia.,  locks  and  dams i,  387:  n 

Black  Warrior  River,  Ala.,  locks  and  dams 1,325,332;  ii,  1812, 1813 

C'alaveras  River.,  Cal.,  to  Mormon  channel,  San  Joaqain  River. .  i,  643;  in 

Canadian  Canal,  St.  Marvs  River,  Ontario,  commerce i,585;  in 

Cape  Fi'ar  River  aliove  ^Vilmington,  N.  C,  locks  and  dams i,  240;  n 

Cascades  Canal,  0>lumbia  River.  Oreg i,  668, 669;  in,  3491 

Clubfoot  and  Harlowe  Carnal,  N.  C,  examination  and  sarvey  for  water- 

wav  via i,  227;  n 

Clubfoot  and  Harlowe  Canal,  N.  C,  improvement  of  waterway  via.  i,  2:i5;  n 

C<ilbert  Shoals  Canal,  Ala i,  445;  n,  2^57 

('olumbia  River,  C>H»cad«i  Canal 1,668,669;  in,  3491 

Columbia  River,  The  DalUti  Ranids  to  Celilo  Falls,  locks,  dams,  and 

mtials,  with  r%»vise<l  project  and  estimates i,  666;  in,  3473 

CongariH'  River,  S.  C,  lock  anil  dam i,  254;  n 

Coosa  River,  (ia.  and  Ala.,  locks  and  dams i,  »^21;  ii,  1785, 1788 

CundHTland  River,  Tenn.  an<i  Ky.,  locks  andtdams i,4;«,  440;  ii,2.'540 

Davis  Island  dam,  Ohio  River,  Pa i,  4^;  tii 

I)es  Moines  liapids  (Vinal,  Mississippi  River i,  418;  n 

I>eH  Plaims  River,  111.,  waterway  via 1,540,707;  in, 2931;  S., 

Disntal  Swamp  Canal,  Va.  and  N.  C,  examination  and  purvey  for  water- 
way via I,  227;  II,  1  iST 

IHsmalSwampCatuil,  Va.  and  N.C.,  improvement  of  waterway  via.   i,223;  n,  1374 

l>uluth  Canal,  Minn.,  bridge  across i,  711 

Duluth  Canal,  Minn.,  improvement  of i,  5a5;  in,  2747 
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Canals,  etc. — Continued. 

Edisto  (South)  River  to  Aghepoo  River,  S.  C.  {see  Charleeton- Beaufort 

waterway ) i,  259;  ii,  l^ 

Elk  River  Shoals  Canal,  Ala i,  445,  447;  ii,  2357, 2360,  ^t> 

Estherville-Minim  Creek  Canal,  S.  C.  (see  Santee  River) i,  251;  ii.  1>>2 

Expenditures  for  operating  and  care l1^ 

Fox  River,  Wis. ,  locks  and  dams i,  533,  535;  in,  284<J,  :5v»i 

(lalena  River,  111.,  lock  and  dam i,  418;  n.iafi 

(lal veston  and  Brazos  Canal,  Tex.  (see  Brazos  River,  etc. ) i,  374;  n,  W 


VllC^.ll    J.n*»^l,     i^  T  .,     »vrv.no  «•.»»    v»«,u.« ^,-X47f,m70,      111,  ^UM,»V<^ 

Ilerr  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  467,  468;  in,  2522, 2526 

Illinois  and  Mississippi  Canal,  III.,  construction  of j^  542;  m,  2957 

Illinois  and  Mississippi  Canal,  111.,  operating  and  care i,  418;  ii,  2300 

Illinois  River,  111.,  locks  and  dams 1,541,542;  in,  2951, 2ife4 

Illinois    River,    111.,    waterway   to    St.    Louis,    Mo.,    and    Lockport, 
via 1,540,707;  iii,2931;  8.,  11,53 

-m  w  '111  1  11  Til*  •  '¥'*  •  Til  ^    ^  ■m  m^    ^  ^  _  -^,  m  a 


Lafourche  Bayou,  La. ,  lock  and  dam i,  709 

Lajj^range  lock  and  dam,  I llinois  River,  III i,  541,  542;  in,  2951, 29^ 

Lake  Washinpton  Canal,  Wash i,  695;  iv,  3611 

Levisa  Fork,  Big  Sandy  River,  Ky.,  locks  and  dams i,  479;  in,  2636, 263S 

Little  Kanawha  River,  W.  Va.,  lock  and  dam 1,473,474;  in,  2572,1^73 

Lockport,  111.,  to  St.  Louis,  Mo.,  waterway 1,540,707;  iii,  2931;  S.,  11,53 

Louisville  and  Portland  Canal,  examination  at  head  of i,  502:  in,  2702 


Mishjissippi  River,  I)es  Moines  Rapids  Canal i,  418;  ii,  2196 

Mississippi  River  to  Illinois  River,  construction  of i,  542;  in,  2957 

Mississippi  River  to  Illinois  River,  operating  and  care i,  418;  ii,  2200 

Mississippi  River,  reservoirs,  construction  of. i,  422;  ii,  2235 

Mississippi  River,  reservoirs,  operating  and  care i,  424;  ii,  2242 

Missis.sipj)i  River,  St.  Paul  to  Minneapolis,  locks  and  dams  ...-•...  i,  420;  n,  2230 
Mississippi  River,  waterwav  from   St.  Ix)ui8.,  Mo.,  to  Lockport,  111., 

via '. 1,540,707;  ni,2931:  S., 11,53 

Mononj^'ahela  River,  locks  and  dams i,  457, 458, 460;  in,  2494, 2499, 2502 

Morgan  Canal,  Tex. ,  improvement  of  [see  Galveston  ship  channel) .  i,  370;  ii,  1985 

Morgan  Canal,  Tex. ,  ojKirating  and  care i,  372;  n,  1992 

Mormon  channel,  San  Joacpiin  River,  Cal.,  to  Calaveras  River...  i, 643;  in, 3415 

Mosquito  ('reek  Canal,  S.  C.  (see  Santee  River) • i,  251 ;  n,  1552 

Muscle  Shoals  Canal,  Ala i,  445, 447;  ii,  2357, 2360, 2:^78 

Muskingum  River,  Ohio,  locks  and  dams i,  477, 478;  in,  2622, 2t)24 

Tsavigation  of,  rules  governing i,  710 

North   Carolina  Cut,  N.  C,  examination    and    surs'ey   for  waterway 

via i,22'7;  n,  1387 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via i,  224;  n,  1376 

Ohio  River,  Davis  Island  dam.  Pa i,  464;  in,  2512 

Ohio  River,  Ix)cks  and  Dams  2-7 i,  464;  in,  2514 

Ohio  River,  Locks  and  Dams  8, 11,  i:{,  18, 19 i,470;  ni,  25t)6 

Ohio  River,  I»ck  and  Dam  37 i,454;  ni,  2428 

Ohio  River,  Ix>uisville  and  Portland  Canal,  examination  at  head,  i,  502;  in,  2702 
Ohio    River,    Louisville     and     Portland    Canal,    improvement    and 

care 1,484,489;  in,  2662,2664 

O.'iage  River,  Mo. ,  lock  and  dam i,  434;  n,  2:^20 

Ottertail  I^ke  and  River,  Minn.,  reservoir  dam i,  430;  n,  2260 

Ouachita  River,  Ark.  and  La.,  locks  and  dams i,  387;  n,  2039 

Plaquemine  Bayou,  I>a.,  lock i,  350;  ii,  1895 

Portage  I>ake  canals,  Mich. ,  improvement  and  care i,  512, 514;  in,  2767 

Port  Arthur  Canal,  Tex.,  conn**ction  with  Sabine  Lake. .  i,  361, 365;  n,  1914, 1927 

PugiH  Sound  to  1  Ake  Wa*»hington,  waterway i,  695;  iv,  361 1 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam i,  430;  ii,  2260 
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CanalH,  etc. — Continued. 

Re^^ulations  tfoveming  navigation  of i,  710 

Rock  River,  III.,  construction  of  canal  around i,  542;  iii,  2957 

Rock  River,  111.,  operating  and  care  of  canal  around i,  418;  ii,  2200 

Rough  River,  Ky.,  lock  and  dam 1,500,501;  in, 26%, 2697 

Rules  j^overning  naviuration  of i,  710 

St.  Clair  Flata  Canal,  M icb.,  improvement  and  care i,  588, 589;  in,  3126, 3128 

St.  Clair  Flata  Canal,  Mich.,  removal  of  wreck i,591;  in, 3138,3139 

St.  LouiH,  Mo.,  to  Lockport,  111.,  waterway 1,540,707;  in,  2931;  8., 11, 53 

St.  Marys  Falls  Canal,  Mich.,  improvement  and  care..  1,583,585;  in, 3096, 3100 

St.  Marys  Falls  canals,  Mich,  and  Ontario,  commerce i,  585;  in,  3102 

Salmon  Bay,  Wa«h.,  waterway  via i,  695;  iv,  3611 

Seattle  Canal,  Wash i,695;  iv.3611 

Shilsholc  Bay,  Wash.,  waterway  via i,  695;  iv,  361 1 

Sixmile  Island,  Allegheny  River,  Pa.,  lock  and  dam i,  467;  in,  2522 

South  E<iisto  River  to  Ashepoo  River,  S.  C.  (see  Charleston- Beaufort 

waterway ) i,  259 ;  n,  1 563 

Springdale*  Pa. ,  lock  and  dam  in  Allegheny  River i,  467;  in,  2522 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis i,  522, 523;  in,  2815,  2821 

SujxTior  I^ke  to  Keweenaw  Bay,  improvement  and  care...  1,512,514;  in,  2767 

Tennessee  River,  canals,  locrks,  and  dams i,  445, 447;  n,  2357, 2360,  2378 

ToinbiglH»e  River,  Ala.,  locks  and  dams i,  326;  ii,  1815, 1820 

Traverse  l^ke,  Minn.,  re8er\'oir  dam i,  430;  n,  2260 

Trinitv  River,  Tex.,  locks  and  dams i,  372;  n,  1993 

Tug  Fork,  Big  vSandy  River,  W.  Va.  and  Ky.,  locksand  dams,  i,  479;  in,  26:i6,  26.38 
Turners  Cut,  N.  C,  examination  and  survey  for  waterway  via...  i, 227;  n,  1387 

Turners  Cut,  N.  C,  improvement  of  waterway  via ' i,  223;  n,  1374 

Tnion  I^ke,  Wash. ,  waterway  via i,  695;  i v,  .S61 1 

Virginia  Cut,  Va.,  examination  and  suri^ey  for  waterway  via i,227;  n,  1.'587 

Wabash  River,  Grand  Rapids  lock  and  dam i,  492, 495;  in,  2672,  2675 

Warrior  River,  Ala.,  locks  and  dams 1,325,332;  n,  1812, 1813, 1822 

Washington  Lake  to  Puget  Sound,  waterway i,  695;  iv,  ;i6ll 

Washita  (Ouachita)  River,  Ark.  and  I^.,  locksand  dams ,  i,387;  n,  2039 

White   River,   Ark.,  loi'ks  and  dan)s,    including  report  on   technical 

«letail8 i,4a3,405;  11,2102,2109;  iv,3750 

Yamhill  River,  Oreg.,  lock  and  dam 1,672,675;  in,  352(5,  .S.532 

Canarsie  Bay,  N.  Y.,  improvement  of i,  115, 1026 

Cane  River,  I^.,  bridge  at  Derry  station i,  718 

Cape  Ann,  Mass.: 

Construction  of  harl)or  of  refuge  in  Sandy  Bay i,  43,  KVy 

Iinpn>vement  of  Rockport  Harbor i,  4.i,  836 

Ca|>e  Charles  City  Harbor,  Va.,  improvement  of i,223;  n,  1373 

Cai>e  Fear  River,' N.  C: 

Defense's  of i,  5, 10 

Improvement  above  Wilmington.... i,240;  n,  1493 

I.nprovement  at  and  below  Wilmington i,  242;  n,  1495 

Improvement  of  Northeast  Branch i,  239;  n,  141K) 

Capt»  Henry,  Va.,  defenses  at i,5 

CajH?  May,  N.  J  ,  removal  of  wreck  off i,  156, 1 201 

Ca|>e  Small  Harbor,  Me.,  examination  of i,  :i4,  793 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of i,627;  in,  .'5,349 

Capitol,  Washington,  D.  C,  telegraph  line i,  731,  732;  iv,  'MM 

Car<iuint»sSttaits,Cal.,clianneltotheGolden(iate(«erSanI^ibloBay).  i,641;  in,  .34 11 
Carral)elle  Harl>or  and  River,  Fla.: 

Impn»vement  of  bar  and  harlwr i,  302;  n,  1762 

Removal  of  wreck  near  mouth  of  river i,  321 ;  n,  1 792 

Carriage's,  gun  and  mortar i.  6,  7 

Carrie  (barge),  removal  of  wre<'kof i,  17H,  1249 

Carrot  Islaml  Slough,  N.  C. ,  examination  and  survey i,  244;  1 1,  1 505 

Carson,  Ri)l)ert  N.,  bri<ige  of i,  719 

Carteret,  N.  J.,  removal  of  wrecic  in  Arthur  Kill i,  14K,  ll.'VS 

Carters  Creek,  Va.,  improvement  of i,2tHK  1321 

Carthage,  Tenn.: 

City  briilge  arrows  Cumberland  River i,  71 1 

Improvement  of  OimberUnd  River  above  Nashville i,  440;  n,  2.343 
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Caruthersville  Harbor,  Mo.  {see  Mississippi  River  Commission) i,  707;  8.,  3, 40 

Carvers  ilarbor,  Me.,  improvement  of i,  29,  787 

Cascades  Canal,  Columbia  River,  Greg. : 

Construction  of i,  668;  in,  3491 

Operating  and  care i,  669;  in,  3492 

Casemates,  nuuing i,  10, 12 

Catahoula  Parish,  La.,  brid^  of i,  719 

Catskill  Creek,  N.  Y. ,  examination  and  survey , i,  126, 1054 

Cedar  Bayou,  Tex.,  improvement  of i,  374, 375;  ii,  1999,  2001 

Cedar  Creek,  Conn,  (see  Bridgeport) i,  100, 985 

Cedar  Creek,  N.  J.,  removal  of  wreck i,  177, 1248 

Cedar  Swamp,  Patcong  Creek,  N.  J.,  bridge  across i,  720 

Centennial  Lake,  Miss,  (see  Vicksburg  Harbor) i,  392;  n,  2050 

Centerton,  N.  J.,  bridge  across  Rancocas  River i,  714 

Central  Vermont  Railway  Company,  bridge  of i,  715 

Central  waterway,  Tacoma  Harbor j^  Wash.,  examination  and  survey,  i,  704;  iv,  3629 

Champion  (schooner),  removal  of  wreck  of x,  591;  iii,  3130 

Cham  plain  Lake,  N.  Y.  and  Yt. : 

Burlington  Harbor,  Vt. ,  improvement  of if  65,  865 

Defenses  of i,  5 

Narrows,  improvement  of i,  68, 868 

North  and  South  Hero  islands,  improvement  of  channel  between i,  65 

Plattsburg  Harbor,  N.  Y.,  improvement  of * i,  67, 867 

Channels.     See  Rivers  and  harbors. 

Channel  street  waterway,  San  Francisco),  Cal. ,  bridge  across i,  7 1 5 

Charleroi  and  Monessen  Bridge  Company,  bridge  of i,  712 

Charles  River,  Boston,  Mass. : 

Harbor  lines * i,  700, 899 

Improvement  of i,  55, 853 

Charleston  Harbor,  S.  C. : 

Defenses  of,  including  report  on  damp-proofing  and  door  for  telauto- 

graj)h  niche '. i,  5, 9, 10;  iv,  3722 

Examination  for  harbor  of  refuge i,  261;  n,  1574 

Improvem'ent  of,  including  dredge  construction i,  256, 1202;  ii,  1559 

Improvement  of  waterway  to  Beaufort,  S.  C i,  259;  u,  1563 

Improvement  of  waterway  to  McClellanville i,  255;  n,  1558 

Charlevoix  Harbor,  Mich.: 

Examination  from  Lake  Michigan  to  Pine  Lake i,  570;  in,  3048 

Improvement  of i,  567;  in,  3031 

Charlotte  Harbor,  Fla. : 

Examination  of i,  301;  n,  1714 

Improvement  of 1,290,291;  n,  1699, 1700 

Charlotte  Harbor,  N.  Y.: 

Bridge  across  Genesee  River i,  717 

Improvement  of i,  621 ;  in,  3332 

Water  levels i,736;  iv,4057 

Charts: 

Ijand  within  fiats  of  Anacostia  River,  D.  C i,  19 

Military  and  other i,  739 

Northern  and  Northwestern  Lakes i,  732, 737 ;  rv,  4051 

Chattahoochei^  River,  Ga.  and  Ala.,  improvement  of i,  309;  n,  177^1 

Cheat  River,  W.  Va.,  examination  of i, 470;  in,  2538 

Cheboygan  Ilarbor  and  River,  Mich. : 

Bridge  at  Chelwygan i,  717 

Improvement  of  harbor x,  571 ;  in,  3071 

Chefuncte  River,  I^.,  improvement  of i,  354;  n,  19^*5 

Chehalis  County,  Wash.: 

Bridge  of,  across  Chehalis  River i,  717 

Bridge  of,  across  Humptulips  River i,714 

Chelialis  River,  Wash. : 

Briiige  at  Al)erdeen i,  715 

Bridge  at  Elbow  Rillie i,  717 

Improvement  of .^ i,  689;  it,  S&Ol 

Chelsea  Creek,  Mass.  (sec  Bcwton  Harbor) i,  56, 853 

Chemicals,  use  of,  in  (lestroying  the  water  hyacinth 1,299,360;  n,  1712, 1913 

Che<iuamegon  Bay,  Wig.  (wi  Ashland  Ilarbor) i,509;  ni,2763 
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Chesapeake  Bay,  Md.  and  Va. : 

Defenses  at  entrance  at  Cape  Henry,  Va i,  5 

Examinati(»n  and  survey  for  waterway  to  Beaufort  Inlet,  N.  C...  i,  227;  ii, 
Improvenientof  waterway  to  Albemarle  Sound,  via  Currituck  Sound  i,  224;  ii, 
Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

Uiver 1.223;  ii, 

Removal  of  wreck  at  entrance i,  227;  ii, 

Chester  Ki ver,  Md. ,  improvement  of i,  18<i, 

Chicago  and  Alton  Railway  Company: 

Bridpe  of,  across  Chicaji^o  River i 

Bridjj^c  of,  across  Illinois  River i 

Chicaj^o  and  Krie  Railroad  Comnany,  bridge  of i 

Chicaico  and  North-Wt»stem  Railwav  Company: 

Bridge  of,  across  Duck  Creek,  Wis i 

Bridge  of,  across  Fox  River,  Wis i 

Bridge  of,  aiToss  Illinois  and  MiHsissippi  Canal,  III i 

Bridge  of,  across  Octmto  River,  Wis ^ i 

Bridge  of,  across  Root  River,  W is i 

Bridge  of,  across  West  Twin  River,  Wis i 

Chicago,  Burlington  and  Quincy  Railway  Comi)any,  bridge  of i 

Chicago  Harbor  and  River,  111.: 

Bridge  across  North  Branch  at  North  avenue i 

Bridge  across  South  Fork  of  South  Branch  at  Archer  avenue i 

Bridge  across  South  Fork  of  South  Branch  between  Archer  avenue  an<l 

H ickory  street i 

Bridge  east  of  Rush  Street  Bridge i 

Examination  of  Calumet  River i,  541 ;  iii, 

Improvement  of  Calumet  (South  Chicjigo)  Harbor i,5;i8;  iii, 

Improvement  of  Calumet  River i,  539;  iii, 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,581;  in, 

Improvement  of  harbor i,537;  in, 

Improvement  of  river ., i,  5,37;  ni, 

Chicago,  Milwaukee  and  St.  Taul  liailway  Company,  bridge  of i 

Chicago,  Pe«)na  and  St.  I»uis  Railwav  Com})any,  bridge  ot i 

Chicago,  St.  I^juis  ami  New  Orleans  fiailroad  Company: 

Bridge  of,  across  HaU.*hee  River,  Tenn i 

Bridge  of,  across  Tennessee'  River,  Ky i 

Chickasahay  River,  Misc.: 

Kxamiiiation  Jo  Bucatunna i,  343;  n, 

Impn)vement  of i,  :i35;  n,  18:i0, 

Cliief  Jiistii*e  Ihiiley  (schtmner),  removal  of  wnvk  of i,  125, 

Chief  of  Engineers,  ollicers  on  <iuty  in  OHiiv  of  the i 

Chillici»the,  II'.,  bridge  at'ross  Illinois  River i 

Chinc<»teague  Bay,  Va.,  improvement  of  waterway  to  Delaware  Bay i,  175, 

Chi|M»la  River,  Fla. : 

Impn»vement  of  lower  river i,  305;  n, 

Improvement  of  upjier  river i,  307;  ii, 

Chitt4>,  I^)giie,  Ia.,  improvement  of i,  354;  n, 

Cbo<>tawhatcliee  River,  Fla.  and  Ala.: 

Bridge  near  ^lartins  Ferry i 

Bridge  near  Trawicks  landing i 

Improvement  of i,31l;  n, 

Chontank  River,  Md. : 

Improvement  of i,  18(», 

Improvement  of  C-ambridge  Harbor i,  185, 

Chri.>4tiana  River,  Del.: 

Improvement  of  Wilmington  Harbor i,  \i'A\ 

R4'moval  of  wreck i,  177, 

Cincinnati,  Ohio; 

Construction  of  Lock  and  Dam  37,  Ohio  River ^ i,454;  ni, 

(ieneral  imnrovement  of  Ohio  River i,  451;  ni, 

Citnis  County,  Fla.,  bridge  of i 

City  of  Austin  (vessel),  removal  of  wreck  of i,  279;  n. 

City  wat4»rway,  Tacoma  Harl)or,  Wash.,  impn>veuient  of i,  OlM ;  i v , 

Civilian  assistants  to  engineer  (jtHcers 

CUubome  Harbor,  Md. ,  improvemejit  of i,  185, 
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Doe  River,  Mies i,333;  u,1828 

Duluth  Harbor,  Minn r,505;  iii,2747 

East  (Ambrose)  clianoel,  New  York  Harbor,  N.  Y t,  127,  II 13 

Elizabeth  Kiver,  Va.,  Hospital  Point,  Norfolk i,218;  ii,1364 

Eliiabetii  River,  Va.,  waterway  to  sounds  of  North  Carolina r,223;  ii,  1374 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance i,6l4;  in,32M 

Everett  Harbor,  Wash i,697;  iT,3ftt5 

Fall  River  Harbor,  Maes i,  79, 919 

Falls  of  Ohio  River  at  Louisville,  Ky i,484;  m,  2663 

Galveston  Harbor,  Tex 1,366;  h,  1974 

Galveston  Harbor,  Tex.,  inner barto  Fifty-firat  street i,388;  ii,  1979 

Galveston-Hooston  waterway,  Tex i,  370;  tf,  1966 

Gloucester  Harbor,  Maes i,  46, 837 

GowatiasBav  chanuela.  New  York  Harbor,  N.  Y t,  130,  II  IS 

Grays  Harbor  and  bar  entrance,  Wash 1.687;  it,  3583 

Great  Lakes,  channels  in  connecting  wstera  of i,  581 ;  iii,  3092 

Great  Pedee  KJver,  S.  C i,247;  u,  1547 

Gulfport,  Miss.,  channel  to  Ship  Island  Harbor ',338;  ti,  1835 

Hampton  Roads,  Va 1,220;  ii,  1366 

Harbor  Beach,  Mich i,675;  iii,3077 

Hay  Lake  channel,  St.  ihlarys  Kiver,  Mich i,586;  tit,  3118 

Horn  Island  Harbor,  Mias 1,333;  ti,  1828 

Hospital  Point.  Norfolk  Harbor,  Va i,218;  it,  1364 

Houston-Galveston  waterway,  Tex i,370;  ii,1985 

Hudson  River,  N.  Y 1,120,1038 

Illinois  and  Mississippi  Canal,  HI i,M2;  111.2957 

InfUana  Chute,  Falls  of  Ohio  River,  Louisville,  Ky ',484;  iii,2662 

Kalamazoo  River,  Mich ».  Ml ;  m.  2984 

Kennebec  River,  Me i,3I,  T89 


Kentucky  Eiver,  Ky i,481;  in,  26+4 

Keweenaw  Bay  to  Lake  Superior,  Mich.,  waterway i,  512;  iii,  2767 

LevisaFork,  Bin  Sandy  Eiver,  Ky i,479;  111,2836,2638 


Lorain  narl)c>r,  Ohio 1..  i,5»«;  in,  3168 

Loniaville  and  Portland  Canal,  Ky i,484;  in,  2662 

Loutre,  Pass  a,  Mississippi  Kiver,  sill  acrosa 1.344;  ti,  1882 

Ludington  Harbor,  Mich i,662;  iii,3016 

Marquette  Harbor,  Mich 1,514;  iii,2774 

Maumee  Bay  and  River,  Ohio  (me  Toledo  Harbor) i,692;  iit.3150 

Michigan  City  outer  harbor,  Ind i,  644, 545;  in,  2969 

Michigan  Lake-Stuiveon  BayCanal.  includint;  harbor  of  refuge..  i,522;  iii,2815 

Misfiseippi  River,  Head  o(  Passes  to  Oiiio  River 1.707;  8.,  3, 40 

Miasiseippi  River,  between  Missouri  and  Ohio  rivera i.*12;  n,2129 

Miesiasippi  River,  between  Missouri  River  and  St.  Paul 1.415;  ii,  2163 

Miesissippi  River,  sill  acroKS  Pass  a  Loutre >.''-l>;  i'.lHS2 

Mississippi  River,  between  St.  Paui  and  Minneapolis i,-!-*;  ii.2230 

MiBsiKsippi  Kiver,  Southwest  Pass i,M^:  ii,  1882 

Mississippi  River,  Vicksburg  Harbor,  Mies i,^2;  it.  2050 

Mobile  Harbor,  Ala i,  SI'S:  ii,  1803 

Monongahela  River,  W.  Va,  and  Pa 1,457,458;  iii,  2-)»4.2499 

Mormon  channel,  San  Joaiiuin  River,  Cal i,M3;  in,  84)5 

Narragansett  Bav,  R.  I i,  77,917 

Neebish  channels,  SL  Marys  River,  Mich 1,686;  in,  3118 

Hew  Haven  Harbor,  Coiui t,  94, 977 

New  London  Harbor,  Conn i,86,©71 

New  York  Harbor.  N.  Y.,  Ambrose  channel 1,127,1113 

New  York  Harbor,  N.  Y.,  Gowanns  Bay  channels [.130, 1118 

Norfolk  Harbor,  Va.,  Hospital  Point i,  218;  n,  13G4 

Norfolk  Harbor,  Va.,  waterway  to  sounds  of  North  Carolina 1.223;  ii,  1374 

Northern  and  Northwestern  LAkcsiCbanncls  connecting i,661;  iii,8092 

Oakland  Harbor,  Cal 1.640;  in, 3409 

Ocmulgce  River,  Ga 1.273;  n,  IR57 

Ohio  Kiver,  Dams  Nos.  2-5 i,464;nt2S14 

Ohio  River,  Dams  Nos.  8,  11,  13,  and  18 i,470;  ni,25ti6 

Ohio  Kiver.  Dam  No.  :t7 1,454;  in,  2428 

Ohio  Kiver   Falls  of.  at  Louisville,  Ky 1.484;  in,  2662 


> 


INDEX.  15 

Oontinuinp:  contracts — Continued. 

Ouathita  River,  Ark.  and  I^ i,387;  ii,  20:W 

Pamlico  Sound,  N.  C,  waterway  to  Norfolk  Harbor,  Va i,  223;  ii,  1.S74 

Pa8cagoula  River,  Mias.,  below  mouth  of  Dog  River 1,8^^3;  ii,  1S28 

Pas<iuotank  River,  N.  C,  waterway  via i,223;  ii,  1374 

Passaic  River,  N.  J i,  134,  \\'V2 

Pass  a  Loutre,  Mississippi  River,  sill  across i,  ^^4 ;  ii,  1SH2 

Pataps<'0  River,  Md.,  and  channel  to  Baltimore i,  178,  1252 

Patapsco  River,  Md. ,  diannel  to  Curtis  Bay i,  ISO,  1 25r) 

Patapsco  River,  Md.,   harbor    of   southwest  Baltimore   (Spring  Ciur- 

den) 1, 181,1 2r)r, 

Pe<lee  River,  S.  C i,247;  ii,  1547 

Pla()uemine  Bayou,  La i,:i50;  ii,  18i»5 

Portage  Lake,  Mich. ,  harbor  of  refuge i,  565;  in,  i^)25 

Portland  Harbor,  Me.,  including  Ba<*k  Cove i,  32,  791 

Potomac  River  below  Washington,  D.  C i,  197,  i:i(H» 

Providence  River,  R.  I i,  77, 91 7 

RtHl  Hook  channel.  New  York  Harbor,  N.  Y 1,130.1118 

Roikland  Harl)or,  Me : i,  28,  78(i 

Sai-ramento  River,  Cal 1,645;  iii,;>417 

8t.  Johns  River,  Fla.,  Jacksonville  to  the  ocean i,  280;  ii,  1()S5 

8t,  Joseph  Harbor,  Mich i,  547;  iii,  21h"«) 

St.  Marys  River,  Mich.,  at  the  falls i,583;  iii,3(nH) 

St.  Marys  River,  Mich.,  Hay  J^ke  and  Neebish  channels i,586;  in,  31 18 

SamllK^Ach  harl)or  of  refuge,  Mich i,  575;  in,  3077 

San  Diego  Harbor,  Cal... 1.631;  ni,3383 

San  Francisco  Harbor,  Cal i,640;  ni,34()8 

San  Joauuiu  River,  Cal.,  St(K-kton  and  Mormon  channeb i,643;  nt,  :M15 

San  Pablo  lUv,  Cal i,641;  ni,.341l 

Sun  Pi-dro  Bay,  Cal i,632;  ni,33H.^) 

Saugatuck  HarlKjr,  Mich i,551,  ni,21>H4 

Savannah  Harbor.  Cia i,262;  n,  16:i9 

Savannah  River,  Cia.,  lietween  Augusta  and  Savannah i,  265;  n,  1(»48 

Ship  channel  ctmnccting  watt^rs  of  the  (ireat  I^kes i,  581 ;  ni,  3092 

Ship  Island  HarlK)r,  MihS.,  channel  to  (iulfport i,Ii38;  n,  18,35 

South  Chicago  Harlwr,  HI.  (^•r' Calumet  Harbor) i,538;  ni,  2^124 

Soulhwi*st  lialtimore  HarlH>r.  Md.,  at  Spring  CSarden i,  181,  1254] 

South wt*8t  Pass,  Mississippi  liivcr i,  345;  n,  1882 

Spring  (iardcn,  Sciuthwest  Baltimore  Harbor,  Md i,  181,  VS>() 

Staten  Island  Scmnd,  N.  Y.  and  N.J i,  i:»,  ll.T) 

Stockton  channel,  San  Jcmquin  River,  Cal i,  643;  ni,  34 15 

Sturgeon  lUiy  Canal,  inclmVing  harl>or  of  refugt* i,522;  in,  2815 

Superior  Harbor,  Wis i,605;  ni,  2747 

SuiH»rior  I^ke  to  Keweenaw  liav,  Mich.,  waterway i, 512;  ni,27(»7 

Tacoma  Harl>or,  Wash '. i,694;  iv,3609 

Tam|>aBav.  Fla i,293;  n,  1704 

TenneswH'  River,  Ala.,  C4>llx»rt  anil  Ik-e  Tree  shoals i,  446;  n,  2:^7, 23<i0 

ToUhIo  Harbor,  Ohio 1,602;  ni,3150 

Tond>iglMf  River,  Ala.,  betwticn  mouth  and  lH;mopolis 1,326,327;  n,  1815 

Trinitv  River,  Tex..  lo<ka and  dams i,372;  n,  19«»3 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky i,  479;  ni.  2636,  2r>:;8 

Turners  Cut.  N.  C,  waterway  via i,  223;  n,  1374 

Union  River,  Me 1,23,781 

Vickhburg  Harlx>r,  Miss i,  392;  ii,  20.">0 

Warrior  River,  Ala,,  above  Tusi^aloosa i,  325;  n,  1812 

Warrior  River,  Ala.,  below  Tuscaloosa i,325;  n,  1813 

WashiU  (OiuuhiU)  River,  Ark.  and  La i. :i87;  n,  2(K39 

Waukegan  Harl)or,  HI i,632;  ni,2843 

White  River,  Ark.,  loiks  and  dams  on  upper  portion i, 403;  n,  2 102 

WilnungUm.  Cal.,  outer  harbor i,  632;  ni,  3:>s.") 

Wilmington.  Del.,  harlwrat i,  16(i,  12.37 

Winyah  Bay.  S.  C i,249;  n,  l'>49 

Yazoo  River,  Miss. ,  at  the  mouth i,  'W2;  n,  2U50 

Contracts,  continuing.     See  Continuing  contracts. 

Cooney,  Annie  (schooner),  removal  o(  wreck  of i.  156, 1 2<>0 

Cooper  (^rtH»k,  N.  J.: 

Bridge  at  Stoys  landing i,  71 4 

Improvement  of i,  158,  1221» 
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Cooper  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Coosa  River,  Ga.  and  Ala. : 

Examination  and  survey i,  318, 322 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge.,  i,  317,  318;  ii,  1785 
Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge.,  i,  317,  319;  ii,  1788 
Operating  and  care  of  locks  and  dams ^ i,  321 ;  ii,  1791 

Coosawattee  River,  Ga.,  improvement  of j,  320;  ii,  1789 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Improvement  of  entrance  to  bay  and  harbor i,  653, 663;  iii,  3439, 3468 

Improvement  of  harbor  by  dredging i,  655, 663;  ii i,  3442, 3468 

Improvement  of  river i,  656, 663;  iii,  3444,  3468 

Coquille  River,  Oreg.,  improvement  of i,  651, 663;  iii,  3436,  3468 

Core  Creek,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Core  Sound,  N.  C,  examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Comey  Bayou,  La.,  improvement  of i,  389;  ii,  2043, 2046 

Corps  of  Engineers : 

Battalion  of  Engineers i,  12, 13,  751,  754,  758 

Engineer  equipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers   •. 1,17,766,773,775 

Engineer  School  of  Application,  including  report  on  methods  of  con- 
structing buildings  for I,  12,14,15,741,751;  iv,  3866,  4183 

Laws  of  68th  Congress,  2d  session,  affecting  the iv,  4223,  4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  745 

Personnel i,  3 

Coscob  Harbor  and  River,  Conn. : 

Construction  of  bridge i,  715 

Improvement  of i,  106,  992 

Courier  ( sloop),  removal  of  wreck  of i,  125, 1052 

Cowlitz  River,  Wash.,  improvement  of i,  682;  in,  3555 

Coyote  Creek,  Cal.,  bridge  near  Alviso i,  714 

Craft,  water: 

See  also  Dredge  boats  and  Wrecks. 

Observations  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  wnth  draft  at  piers i v,  3743 

Rules  governing  nmning  of  steamboats  on  certain  streams i,  710 

Craven  County,  N.  C,  bridge  of i,  721 

Croatan  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  h,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

Crockett,  Fort,  Reservation,  Galveston,  Tex.,  construction  of  sea  wall,  em- 
bankment, and  fill 1,381;  11,2011 

Crooked  (Carrabelle)  River,  Fla. : 

Improvement  of  Carrabelle  bar  and  harbor i,  302;  ii,  1762 

Removal  of  wreck  near  mouth  of i,  321 ;  xi,  1792 

Cross  led^e  light,  Delaware  Bay,  removal  of  wreck  near i,  156, 1200 

Crystal  River,  Fla.,  improvement  of i,  295;  ii,  1707 

Cumberland  River,  Tenn.  and  Ky. : 

Bridge  across,  at  Carthage i,  711 

Bridge  across  South  Fork  near  Burnside,  Ky i,  714 

Gauging  («^e  Mississippi  River  Commission) it  707;  S.,7, 63 

Improvement  above  Nashville,  Tenn i,  440;  ii,2343 

Improvement  below  Nashville,  Tenn i,  438;  ii,  2340 

Cumberland  Sound,  Ga.  and  Fla. : 

Improvement  of i,  577;  ii,  1664 

Improvement  of  waterway  l>etween  Savannah  and  Femandina...  i,  276;  ii,  1662 
Removal  of  wrecks i,  279;  ii,  1668 

Oirrent  River,  Ark.  and  Mo.,  improvement  of i,  407;  ii,  2113 

Currituck  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227 ;  ii,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to i,  180, 1255 

Cut-off,  A'}mlachicx)la  River,  Fla.,  improvement  of i,  305;  ii,  1766 

Cuyahoga  River,  Ohio: 

»Sf<?  aim  Cleveland  Ilarlwr. 

Improvement  of  Cleveland  Harbor i,  600, 1209;  in,  3174 

Rei)orts  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 
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Cyprew?  Bayou,  Tex.  and  La.: 

Kxaiiiination  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
son, Tex 1.398;  ii,2075 

Improvement  of,  including  lakes  between  Shreveport,  La.,  and  Jeffer- 
aon,  Tex i,386;  ii,  2037 

D. 

Dailey,  Chief  Justice  (schooner),  removal  of  wreck  of i,  125, 1052 

Dainy  ( canal  boat ),  removal  of  wreck  of i,  156, 1 200 

Dalecarlia  rt^servoir,  Washington  Aqueduct,  D.  G i,  726;  iv,  8883 

Dale  County,  Ala.,  bridge  of i,  712 

Damariscotta  I>ake,  Ilanwr,  and  River,  Me.: 

Bridge  l)etween  Newcastle  and  Nobleboro i,  719 

Kxamination  of  harl)or  and  river i,  34,  795 

Dams.     See  Canals  ami  Waterways. 

D' Arl)onne  Bayou,  La.,  improvement  of i,  389;  ii,  2043,  2046 

Darien  HarlK>r,  (Ja. : 

Bridge  across  Mi<ldle  North  River i,  718 

Improvement  of i,  268;  ii,  1()51 

Davidson,  Gen.  William  Lee,  monument  to i,  742;  i v,  4201 

Davis,  Chas.  H.  (steamer),  removal  of  wreck  of i,608;  in,  3207 

Davis  Island  dam,  Ohio  River,  Pa.: 

IIarl>or  lines  to  Dam  3,  near  OslH>rn,  Pa i,  709;  in,  2554 

Operating  and  care *. i,464;  m,25I2 

Debris,  mining,  in  California i,  706;  i  v,  ;W93 

Deej)  Creek  Branch,  Elizabeth  River,  Va. : 

Kxamination  an<l  survey  for  waterway  via i,  227;  ii,  i;^7 

Improvement  of  waterway  via i,223;  ii,  1374 

Defenst»s,  scacoast.     See  Fortifications. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Defenses  of i,  5, 10 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of i,  154, 1 197 

Dre<lge  Iniat  for  river,  constniction  of i,  151, 1214 

lIarl>or  of  refuge  rn  bay,  ixmstniction  of : i,  154, 1199 

Harl>or  of  refugi*  in  Iwiy,  examination  of i,  157, 1215 

Improvement  of  river,  including  dre<lge  construction i,  149, 1181, 1214 

I><»wes,  Del.,  iron  pier,  maintenance  ami  re|)air  of i,  153, 1 197 

Mari'ushook,  Pa. ,  nnprovement  of  ice  harl)or i,  153, 1 196 

Waterwav  to  ( 'hincoteague  Bay,  Va. ,  improvement  of i,  1 75, 1 247 

Wrecks,  mnoval  of 1,156,157,1200,  1201 

Delta  Point,  Iji.  (/•<•#•  Mi.**ij<sij»pi  River  Commission) i»707;  S.,  3,40 

Denny  &  Ctnni)any,  W.,  bricige  of i,  712 

Department  of  Justict*.     See  Attorney-<ieneral. 

Departments,  Executive,  Washington,  D.  C.,  telegraph  line 1,731,732;  iv,3954 

De|H'rt\  Wis.: 

Bridge  acrow  Fox  River r,  715 

Improvement  of  Fox  River  alxne i,53^{;  in,  2846 

Improvement  of  Fox  River  l)elow  (w^(»reen  Bay  Harbor) i,520;  iii,2813 

Depot.^,  engineer 1,13,15,760,773,775 

Derelicts.     S*t'  Wre«ks. 

Derry  station,  Ij».,  bridce  acro«»  Cane  River , i.  718 

Des  Alleinjinds  Bavou,  La.,  bridge  across i,  720 

Dcschut«»s  River,  Wash.: 

Bridge  at  Olymnia i,  718 

Improvement  of  Olympia  Harbor i,  693;  iv,  'Mi07 

Des  <ilaiK>s  Bayou,  Iji.,  bridge  near  Moreauville i,  713 

I)et<  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and 
care '. i,418;  n.2l'M) 

hvii  Plaines  River,  III.,  survey  for  waterwav  from  Lockjwrt,  111.,  to  St.Ixmis, 
Mo '. 1,540,707;  iii,2931;  S., 11. 5:5 

Detailn,  ti^hnii^al,  of  engineering  methods.     See  Tt»chni(»l  details. 

IVtroit  nn«l  Mackina<*  Railway  Com^iany,  bridge  of i.7l7 

IVtroit,  Monroe  and  Toledo  Short  Line  Railway,  bridge  of i,717 

I>i»troit  River,  Mich.: 

Examination  ami  survey  of  back  channel  at  Wyandotte i,591;  in,  :>140 

Improvement  of .' .' i,  689;  in,  3130 
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Detroit  River,  Mich. — Continued. 

Improvement  of  channels  in  waters  connecting  Great  Lakes i,  581 ;  iir,  3092 

Survey  from  Detroit  to  lAke  Efie,  final  report  on i,  591 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  732;  iv,  4051 

Deviation  of  the  compass,  west  end  of  Lake  Superior i,  737 ;  n%  4132 

Disappearing  gun  carriages i,  6. 7 

Discharge  measurements.     See  Gauging. 
Dismal  Swamp  Canal,  Va.  and  N.  C.: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  223;  ii,  1374 

District  of  Columbia.     See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.,  improvement  of i,  190, 1270 

Division,  engineers i,  18 

Divisions,  engineer •. i,  18 

Doboy  bar,  Ga.,  improvement  of i,  209;  ii,  1651 

Dock  lines.     See  Harbor  lines. 
Dog  River,  Miss.: 

Bridge  in  Jackson  County i,  712 

Improvement  of  (see  Pascagoula  Rix'erj i,  333;  ii>  1828 

Dora,  Amy  (steamer),  removal  of  wreck  ot i,  193,1274 

Doepalos,  Cal. ,  bridge  across  San  Joaquin  River i,  719 

Douole  Bayou,  Tex.,  improvement  of .•  i>373;  11,1999 

Drawbridges: 

See  aSo  Bridges. 

Rules  for  opening  of i,  710 

Drawings.     See  Maps. 

Ashtabula  Harbor,  Ohio 1,004,1209;  in,3193 

Charleston  Harbor,  S.  C 1,256,1202;  ii,  1559 

Cleveland  Harbor,  Ohio 1,600,1209;  ui,3174 

Columbia  River,  Oreg.  and  Wash.,  mouth  of i,  678, 1205;  iii, 3543 

Conneaut  Harbor,  Ohio 1,605,1209;  iii,3200 

Delaware  River 1,151,1181,1214 

Erie  Lake # 1,592,1209 

Fairport  Harbor,  Ohio 1,602,1209;  ui,3188 

Florida,  works  in i,300;  u,1713 

Key  West  Harbor,  Fla 1,288,1213;  ii,  1697 

Michigan  Lake,  harbors  on  eastern  shore i,  549, 553, 555, 563, 121 1 

Mississippi  River,  passes  of 1,345,346,1203,1204;  ii,  1882 

New  York  Harbor,  N.  Y 1,127,1113,1208 

Oregon  coast  harbors  south  of  Columbia  River i,  663;  iii,  3468 

Pensacola  Harbor,  Fla 1,313,1207;  ii,1779 

St.  Johns  River,  Fla i,280,  1206;  n,  1685 

Sandusky  Harbor,  Ohio 1,594,1209;  iii,3159 

Savannah  Harbor,  Ga i,  262, 1212;  ii,  1639 

Southwest  PasH,  Mi^sisyippi  J^i ver i,  345, 1204;  ii,  1 882 

Toledo  Harbor,  Ohio 1,592,1209;  iii,3150 

Du  Bois,  Jennie  R.  (schooner) ,  removal  of  wrettk  of if  86, 9;^ 

Duck  Creek  (Smyrna  River),  Del.,  improvement  of 1,174,1245 

Duck  Creek,  Wis. ,  bridge  across,  near  town  of i,  7 15 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge i,  92, 975 

Duluth  Canal  and  Harbor,  Minn. :' 

City  bridge  across  canal i,  711 

Iniprovenicnt  of,  including  description  of  plant  and  methods  employed 
in  building  concrete  south  pier  at  Superior  Entry....  i,  505;  iii,  2747;  iv,  3779 

Improvement  of  channels  in  waters  connecting  Great  I^kes 1,581;  iii,  3092 

Duncan  ro<'ks,  Straits  of  Juan  de  Fuca,  Wash.,  examination  for  removal 

of 1,703;  iY,:Uii>6 

Dunkirk  Harlior,  N.  Y.,  improvement  of i,6U;  iii,325l 

Dunnollon,  Fla.,  bridge  across  Withlacoochee  River i,  715 

Dutch  Island  Harbor,  R.  I.  (we  Narragansett  Bay) i,  78, 917 

Duwamish  River,  Wash: 

Bridj^e  near  Seattle i,  717 

Improvement  of  (see  Pugt»t  Sound ) i,  691;  iv,  3604 

Duxbury  Harbor,  Mass. ,  improvement  of i,  62,  861 

Dj'er  County,  Tenn.,  bridge  of i.  713 
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Eofde  Harbor^  Mich.^  strandixiff  o£  steamer  llutchinsoa  near i»  517;  iii,  2782 

£B6t  Bay,  Fla.,  examtnatlon  of  upper » k»322;  ii,  17^)2 

East  ( Ambrose)  channel.  New  York  Harbor,  N.  Y.,  improvement  oL .  i,  127,  lll^i,  1208 
East  Chester  Creek,  N.  Y.: 

Examination  with  a  view  to  improvement i,  126,  1061 

Improvement  of i»lll,  1016 

Survey  regarding  cost  oi  mamtainuig  improved  channel i,  112, 1018 

Eastern  Branch,  Elizabeth  River,  Ya.  (aee  Norfolk  Harbor) i,218;  n,  1364 

Eastern  Branch  of  the  Potomac  ( Anacostia  River) ,  D.  C: 

Construction  of  railroad  bridge  acroas i,  714 

Harbor  lines 1,709,1351 

Improvement  of ^ i,  197, 1310 

Survey  of  Unitiid  States  land  within  flats  of '. i,  19 

East  Haven  Harbor  and  River,  Conn.,,  construction  of  bddge i,  721 

East  Liverpool,  Ohio: 

Bridge  acroflsOhio  River i,  711 

Improvement  of  Ohio  River i»451;  iii,  2406 

East  P&«cagoula  River,  Miss.: 

Bridge  near  Scranton i,  717 

Improvement  ol r>333;  ii,  1828 

East  Pass,  Carrabelle  Harbor,  Fla.,  improvement  of i,30^;  ii,  17(>2 

East  River,  Ga.  («m  BmoBwick  Haibor) i,  274,  ii,  UioO 

East  RWer,  N.  Y. : 

Harbor  lines i,  709, 10§6, 1098, 1101, 1105 

Improvement  of i»ll6v  1028 

Rt'movalof  wreck 1,126,10,53 

East  River»  Wis.,  bridge  at  Green  Bay i,719 

Echo  Bay  llarbor,  N.  Y.,  improvement  ol i,  110, 1014 

Edi^ntan'Bav,  N.  C,  improvement  of i,  226;  ii,  1378 

Edgarto wn  llarbor,  Mass. ,  examination  for  luurbor  of  refuge i,  87,  \)4^ 

£dgei*omb.  Me.,  bridge  of  town  of i,  717 

Edison  Slough,  Wash.  (^<?  Puget  Sound) i,69l;  iv,  3604 

Edisto  River^  S.   C,   examination  from   moutL  to  Aiken  and  Edf^lield 

Mno 1,261;  11,1585 

Edisto  (South)  River,  S.  C,  waterway  via. i,259;  ii,  15(>3 

EelRiwr,  Maes,  (ik**  Plymouth  Harbor) i,  63, 862 

E^l)ort,  Fort,  Alaska,  road  to  Yaldes i,744;  iv,4217 

Kighteenmile  Creek,  N.  Y.: 

Examination  and  survey  of  Olcott  Harbor t,  630;  iii,  3:V>4 

Ilarbt>r  lines  at  Olcott  Harbor r,709;  iir,:i.S78 

Improvement  ol  Olcott  Harbor 1,620;  iii,3:^l 

Elbow  kilUf*,  Chehal is  River,  Wash.,  bridgeat i,717 

Ele<'tri(*nl  connections  at  fortific!atioD8 i,9, 11 

EHzal>eth  River,  N.  J.,  improvement  of 1,14.%  1150 

Elizabeth  River,  Va.: 

Examination  and  survev  for  waterwav  from  Norfolk  to  Beaufort  In- 
let  .' I i 1,227;  11,1.387 

Impnivement  uf  Norfolk  Harbor  and  ks  approaches,  including  Hos- 
pital Point 1,218;  ii,  i:J64 

Impntvi'mfut    of     waterway    to    Alt^emarle    Sound,    via    Currituck 

S.und 1,224;  ii,  i;i7<> 

Impn)vefni>ut  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River 1,22*3;  ii,  1374 

m         I mpn)venieut  of  Western  Branch i,  219;  ii,  13()0 

[  £Iizat»ethtowa,  111.: 

Examination  of  Ohio  River  at i,  456;  in,  2453 

1         Improvement  of  Ohio  River i,  451, 455;  in,  240(> 
Elkpoint.  S.  Dak.  (tre  Missouri  River) i,431;  ii,2:WK) 
Elk  River,  Md.: 
Improvement  ol i,  181,1256 

Rf>oioval  of  sunken  piles,  rafts,  etc 1. 19,3, 1274 

I  Elk  River,  Tenn.  and  Ala.,  examinatioa  of 1,451;  ii,  2397 
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Elk  River,  W.  Va.: 

Bridge  at  mouth  of  Blue  Creek i,  717 

Bridge  at  mouth  of  Little  Otter  Creek i,  715 

Examination  of i,  476;  in,  2582 

Elk  River  Shoals  Canal,  Tennessee  River,  Ala i,  445;  ii,  2357,  2360, 2378 

Embankments i,  10, 12 

Emlin,  C.  (steamer),  removal  of  wreck  of i,  321;  ii,  1792 

Emplacements i,  6, 7, 8 

Employees  as  civilian  assistants  to  engineer  officers i,  17 

Endicott  Board i,  5 

Engineer  depots 1,13,15,760,773,775 

Engineer  divisions i,  18 

Engineer  equipment  of  troops i,  17,  766,  773,  775 

Engineering  methods,  technical  details  of.    See  Technical  details. 

Engineer  officers,  civilian  assistants  to i,  17 

Engineer  School  of  Application,  including  report  on  methods  of  constructing 

buildings  for 1,12,14,15,741,751;  iv,3866,4183 

Engineer  troops.     See  Troops. 

Engineers,  Battalion  of i,  12, 13,  751,  754,  758 

Engineers,  Boards  of.     See  Boards. 
Engineers,  Corps  of: 

Battalion  of  Engineers i,  12, 13,  751,  754,  758 

Engineer  e<iuipment  of  troops  and  civilian  assistants  to  engineer  offi- 
cers    1,17,766,773,775 

Engineer  School  of  Application,  including  report  on  methods  of  con- 
structing buildings  for i,  12, 14, 15, 741,  751 ;  iv,  3866, 4183 

Laws  of  58th  Congress,  2d  session,  affecting  the i v,  4223, 4314 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers i,  745 

Personnel -  i,  3 

Engineers,  division i,  18 

Engineers,  Office  of  the  Chief  of,  officers  on  duty i,  745 

Engineers,  The  Board  of i,  4,  749 

Equipment,  engineer,  of  troops i,  17,  766,  773, 775 

Erath,  Mrs.  Catherine,  bridge  of i,  714 

Erie  Basin,  Buffalo,  N.  Y.: 

Examination  and  survey i,  618;  in,  3304 

Improvement  of  Buffalo  entrance i,  615;  iii,  3267 

Improvement  of  Lake  Erie  entrance i,  614;  iii,  3264 

Erie  Harlx)r,  Pa.,  improvement  of i,  609;  in,  3243 

Erie  Lake  (^ee  also  Northern  and  Northwestern  Lakes): 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineer- 
ing history  of iv,  3818 

Dredge  boat  for  harbors  on i,  592, 1209 

Removal  of  wrecks 1,607,608;  in,  3206, 3207, 3208, 3209 

Water  levels  (1860-1904)  and  discharges  (1860-1903) i,736;  iv,  4057, 4058 

Esau,  A  rk. ,  bridge  across  Fourche  Le  Fevre  River i,  716 

Escambia  River,  Fla.,  improvement  of i,  315;  ii,  1781 

Esopus  Creek,  N.  Y.  (see  Saugerties  Harbor) i,  122, 1045 

Essex  County,  N.  J.,  bridge  of i,  717 

Estero  Creek,  or  River,  Fla.,  examination  of i,  301;  ii,  1719 

Estherviile-Muiim  Crei»k  Canal,  S.  C.  (»ee  Santee  River) i,  251;  ii,  1552 

Estimates  of  appropriations  reijuired: 

Fortifications i,  12 

Rivers  and  harbors,  etc i,  18 

Eureka,  Cal.  (see  Humboldt  Harbor) i,649;  ni,  3422 

Evansville,  Ind.: 

Examination  for  dam  in  Ohio  River  for  harbor  at i,  456;  in,  2465 

Improvement  of  Ohio  River 1,451,455;  in,  2406 

Everett,  Mass.,  bridge  across  Maiden  River  to  Medford i,  716 

Everett,  Wa.sh.: 

Bridge  of  city  across  Snohomish  River i,  716 

Improvement  of  harbor 1,697;  iv,  :^15 

Examinations  of  rivers  and  harbors,  estimate  of  appropriation  for i,  705 

Executive  Departments  Washington,  D.  C,  telegraph  line i,  731,  732;  iv,  3954 

Executive  Mansion  and  office,  Washington,  D.  C i,  730;  iv,  3899, 3901, 3906 

Exertion  (lighter),  removal  of  wreck  of 1,217,1342 

Exeter  River,  N.  H.,  improvement  of i,  39 
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FaJrhaven,  Mass.: 

IVfenees  of  New  Bedford i,5' 

Improvement  of  New  Bedford  Harbor i,  74, 911 

Fairmont,  W.  Va. ,  bri<lge  across  West  Fork  River i,  710 

Fairi)ort  Harbor,  Ohio: 

Improvement  of,  including  dredge  construction i,  602, 1209;  iir,  3188 

Removal  of  wrecks 1,(507,608;  iii,  3206, 3207, 3208 

Renorta  on  floods  and  on  8e<liment  and  discharge  oliservations  in  Grand 

River iv,  3803,  3813 

Fairy  Lake,  Tex.  an<l  La.: 

Kxamination  of  C'v press  Bayou,  including i,  398;  1 1,  2075 

Improvement  of  Cypre»«  Bayou,  including i,  386;  ii,  2037 

Falia,  Hogue,  La.,  improvement  of i,355;  ii,  1905 

Fall  River  lIarl)or,  Mass.,  improvement  of i,  79, 919 

Falls  of  Ohio  River,  Louisville,  Ky: 

Kxamination  at  head  of i,  502;  iii,  2702 

Improvement  of i,484;  in,  2662 

Operating  and  care  of  I^ouisville  antl  Portland  Canal i,  489;  in,  26(>4 

Falmouth  Harl)or  and  Pondn,  Mat<s.,  examination  for  harbor  of  refuge ....  i,  87, 949 
Feather  River,  Cal.: 

Improvement  of i,  645;  in,  3417 

Improvement  of,  by  California  LHibris  Commission i,  706;  i  v,  3693 

Fenwicks  Island  shoal,  Md.,  removal  of  wreck  off i,  U»3, 1274 

Femandina,  Fla.: 

Improvement  of  Cumlxrland  Sound i,  277;  ir,  1664 

Improvement  of  waterwav  to  Savannah,  (ia i,  276;  n,  1662 

Ferry  (Fairy)  I^ke,  Tex.  anif  La.: 

Kxamination  of  C'y press  Bayou,  including i,  398;  n,  2075 

Improvement  of  Cypress  Bayou,  including i,  386;  1 1,  2037 

Fi<1elia  ( liarge),  removal  of  wreck  of i,  86, 929 

Filtration  plant,  Washington  Aipieduct,  I).  C i,  728;  iv,  3890 

Findern,  range  an<l  |»oi*ition i,^,  II 

Fire  Island  Inlet,  N.  Y.  (w<'lireat  South  Bay) i,  120, 1036 

Fishinf^  Creek,  N.  C,  improvement  of i,  230;  ii,  1477 

Fish  River,  .\la.,  examination  of i,  IW3;  ii,  1858 

Fish  trapM  in  Tuget  Soun<!,  Wash.,  inH|H'ction  of i,  703;  i v,  3()25 

Fivemilo  River  Ilurlior,  Conn.,  improvement  of i,  103,988 

Flag  River,  Wis.  (^«'<r  Portwing  IIarlx)rj i,508;  in, 2761 

Flannery  ( canal  lx»at ),  removal  of  wrt»ck  of i,  134,  1 126 

Flat  lAke,  La.  (^rCirand  River) i,350;  ii,1895 

Flint  River,  (ia.,  improvement  of i,308;  ii,  1770 

Flint  River,  Mich.,  impnjvement  of 1.574;  in,  .'i074 

Floating  of  looHe  logs,  etc.,  on  certain  streams,  rules  governing i,710 

Florence,  Wash.,  bridge  across?  St ilaguam is h  River i,  717 

Florida: 

Defenst^H  of  Key  West  and  Tampa,  inclu<ling   re|K)rt  on   damp-proof- 
ing   1,5, 10;  IV,  3725 

Drfenses  of  Pensa<'ola,  including  re|>ort  on  damp-prooting  and  on  color- 
ing of  (tau-rete  to  diminish  glare / i,5, 10;  iv,  3726 

Dn^lge  lM.at  for  Key  West  llarlKir i,  288,  1213 

Dreilgi'  Inmt  for  IVnsacola  Harbor i,313,  1207 

Dnslge  boat  ft.r  St.  Johns  River i,28l,  12(K) 

l)n»<lge  and  snag  l>oat  for  works  in i,  3CK);  n.  1713 

Removal  of  water  hyacinths  from  waters  in i,  2tM);  ii,  1712 

Florida    Coat't    Line    Canal    and    Transportation    Com|>any    [we    Indian 

KivtTJ 1,285;  n,  161>4 

Florida    Fj4>»t   Coast   R:iilwav   Companv,  construction  of  basin  at   Miami, 

Fla.,  by '. ■ i,28(>;  n,  ir»<)5 

Flusliing'Hay  ami  Creek,  N.  Y.: 

Bn<lge  a*Toss  creek  to  Newtown i.  713 

Kxamination  and  survey  of  Imy i.  ll'>,  127 

Impnivemcnt  of  hay...' ". i,  114,  1025 

F<»nMgn  |>ossi*MHions.     Str  Insular  (M>i4<eHsions. 

Fore  River,  Me.  (*c-f  Portland) 1,32,33,791 
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Fore  (Weymouth)  River,  Ma^.: 

Examination  and  survey i,  70, 891 

Improvement  of 1 ...  i, 58, 858 

Forked  Deer  River,  Tenn. : 

Examination  of .  1^443;  ii»2351 

Improvement  of ^ i>4S7;  ii,2337 

Fort  Crockett  Reservation,  Galveston,  Tex.,  construction  ol  sea  vail,  em- 
bankment, and  fill  i,381;  11,2011 

Fort  Egbert,  Alaska,  road  to  Valdes i,  744;  i\%4217 

Fortifications  {see  also  Technical  details) : 

Appropriations 1,6, 11,12 

Artillery  Torpedo  Board i,IO 

Board  of  Engineers,  The 1,4,  749 

Board  on  Fortifications  or  other  Defienses  ( Endicott  Boftrd ) i,5 

Board  of  Ordnance  and  Fortification i,5 

Carriages,  gunand  mortar i,6»7 

Emplacements,  modernizing  the  older 1,8 

Estimates  of  appropriations  required i,  12 

Financial  statement •• i,ll 

General  statement  and  progress  of  work i.o 

Gun  and  mortar  batteries,  including  report  upon  test  ol   bfawi  me- 
ters   1,5,11,12;  IV,  3739 

Insular  possessions i,  10, 12 

Preservation  and  repair  of i,  9 

Projects ^ 1, 5, 11 

Range  and  position  finders i^^Il 

Searchlights  and  electrical  connections i»9, 11 

Sea  walls  and  embankments... i^lO,  12 

Sites r,  9, 11,12 

Submarine*  mines V^O,  12 

Supplies  for  seacoast  defenses i,9, 12 

Fort  Leavenworth,  Kans.,  engineer  depot i,  15,773 

Fort  Pierre,  S.  Dak.  («ee  Missouri  River) > it4«'U;  ii,2300 

Fort  Point  channel,  Boston,  Mass.,  improvement  of i,5d,853 

Fourche  Le  Fevre  River,  Ark.,  bridge  near  Esau i,7I6 

Fourche  River  Lumber  Company,  bridge  of i,  716 

Fox  River,  Wis.: 

Britlge  at  Depere i,715 

Bridge  at  Littlechute i,713 

Improvement  of 1,533;  iii,  2846 

Improvement  below  Depere,  including  Green  Bay  Harbor ir^^;  iii,  2813 

Operating  and  care  of  locks  and  dams i,535;  iii:,2858 

Franconia  (vessel) ,  removal  of  wreck  of i,  279;  ii,  1668 

Frankford  Creek,  Pa.,  removal  of  wreck  at  Philadelphia i,  156, 1206 

Frankfort  Harbor,  Mich.,  improvement  of i>^^;  ui,3028 

Franklin,  Pa. ,  bridge  across  Allegheny  River i,  720 

Frederica  River,  Ga.,  examination  of i,  280;  ii,  1674 

Frederick  the  Great,  statue  of i,  742;  iv,4199 

French  Broatl  River,  Tenn. ,  improvement  of i, 447;  ii,  2389 

Frenchman  Bav,  Me.,  defenses  ol .- i,  5 

Friend,  Lottie  k.  (schooner),  removal  of  wreck  of 1,157,1201 

Fuca,  Juan  de.  Straits,  Wash. ,  examination  for  removal  of  Duncan  rock».  i,  708;  i  v,  3626 

G. 

Galena  River,  III.,  oiK'rating  and  care  of  lock  and  dam i|418;  ii,  2202 

Galleries,  cable T,  10, 12 

Gallipolis,  Ohio,  ice  pier  (see  Ohio  River) i,  451;  in,  2406 

Galveston  and  Brazos  Canal,  Tex.  {see  Bnizot)  River,  etc. ) r,  374;  ii,  19^ 

Galveston  Bay  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  along  Fort  Crockett  Res- 
ervation, and  of  sea  wall  from  Thirty-ninth  to  Forty-fifth  street,  i,  381;  ri,  2011 
Defenses  of,  including  report  on  damp-proofing  and  foundations...  i,  5;  iv,3729 

Harbor  lines  at  Texas  City i,  709;  n,  2026 

Improvement  of  Galveston-Texas  City  channel i,369;  ix,  1983 

Improvement  of  harbor  entrance i,  366;  ir,  1974 

Improvement  of  harbor  from  inner  bar  to  Fifty-first  street i,  368;  n,  1979 
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Galveston  Bay  and  Harbor,  Tex.— Continiieii. 

iQiprovenieDt  of  waterway  to  ilouston i^  370;  ii,  19S5 

improvement  of  West  Bay 1,373,376;  u,  1999,  L'(K)2 

Grasconaile  River,  Ma,  improvement  of i»435;  ii,2322 

Uasi>arilla    8oun<l,    FLi.,   examination   of,   including   cui-off    into  Lemon 

Bay 1,301;  ii,  1722 

Gaugiuff: 

Colmubia  River,  Ore^^  and  Watth i»685;  in,:i5r>8 

Flo<xl9,  and  nediment  and  discharge  obeenratioaa  in  Cuyahoga,  Grand, 

and  Bluik  rivers,  Ohio iv,3803,3813 

Michigan  Lake,  variations  in  surface  level  ou  east  shore i,  544 

MiMtissippi  River  and  principal  tributaries i,  430v  707 ;  u,  2296;  S. ,  7, 03 

Northern  and  Northw^estcrn  lakes,  levela  (1860-1904)  and  discharges 

(1860-1903) 1,736;  iv,  4067,  4058 

(laysport,  Ohio,  bridge  across  Muskingum  River i,  720 

Uediiey  channel.  New  York  Harbor,  N.  Y.,  improvement  of 1,127,1113 

General  Franz  Higel  (schooner),  removal  of  wreck  of i,60B;  in,  3208 

Genwei*  River,  N.  Y.: 

Bridge  at  Charlotte* i,  717 

Improvement  of  Cliarlotte  Harbor 1*621;  iii,3332 

Geneva  County,  Ala.,  bridge  of i,  711 

George  I^ke,  Ht.  Johns  River,  Fla.  {Mt  Volusia  bar) i,283;  ii,  1692 

Georges  River,  Me.,  improvement  of i,30,  788 

Geonrt^town  Harbor,  D.  C.    iSct  Washington. 
Georgetown  Harbor,  8.  C. ; 

Kxamination  and  nurvey i,  262;  ii,  1591 

Iniivrovement  of  (<rtf  Wmyah  Ikiy) i,  249;  ii,  ir)49 

Georgia,  defenses  of  coast  of,  including  report  on  damp-proofing i,  5, 9;  i  v,  3723 

Gertrude  (sUwp),  removal  of  wreck  oi i,  177, 1249 

Gilberton  (barge),  removal  of  wreck  ol i,  156, 1201 

GillH>rt>{ville,  Ky.: 

liridge  across  Tennessee  River i,712 

Improvement  of  Tennessee  River  lielow  Riverton,  Ala i,  446;  ii,  2357, 2:^64 

Githens,  Mary  U.  (steamer),  removal  of  wreck  of i,  178, 1 249 

Gladstone  Harbor,  Mich.,  examination  and  survey i>536;  iii,2H61 

Olencove  Harlx)r,  N.  Y.,  improvement  of 1,114,1(^24 

Glidden,  John  N.  (steamer),  removal  of  wreck  ol i,  591;  in,  3i:^) 

Glouce»»ter  ('ounty,  N.  J.,  bridge  ol i,  714 

GloucesttT  Harljor,  Ma^f. ,  improvement  ol i,46,  H37 

Golcimda,  111.  (iv«?Ohio  River) i,45l;  ni,240(> 

Goldin  (rate,  Cal.,  channel  to  Karquines  Straits  («r  Han  FabloBay).  t,641;  iii,3411 

Goone  Islanti  flat**.  Delaware  River,  removal  of  wreck i,  156, 1200 

Goshen  Crivk,  N.  J.,  improvement  of i,  162,  \2X\ 

iiospt»rt  lIarlH>r,  N.  Ii.  (Jif  Isles  of  Shoals  Harbor) i,37,R29 

Cioverument  Printing  ()!fi<»e,  Washington,  D.  C: 

KrtH'tion  of  ni'w  building,  including  n*port  on  construction  methoda, 

etc l,rJ9;  IV,  3819,  4179 

Rcimin*  to  old  building 1,740;  it,  4 ISO 

Tehyraph  lint- 1,731,732;  iwWt^hA 

Govemuieiit  tolcjrraph  line,  Washington,  I).  C i,  731, 732;  i v.  3^4 

(fovcrnorn  Island,  New  York  Harlior,  N.  Y.,  enlargement  of i,  VS\  1124 

GowanuH  Hay,  Canal,  and  Creek,  N.  Y.: 

llav  Ridge  and  Reil  Hook  channels  and  Gowanus  Canal,  im|iro>*ement 

i\i I,  i:U).  Ills 

BriilgcH  acnuft*  canal  at  BnHjklyn i,71S 

<M>waiitiH  Cre<»k  channel,  improvement  of i,  1.52,  I12^J 

Granby,  8.  C: 

(  onHtnu'tion  of  K»ck  and  dam  in  Congaree  River i,  254;  1 1 .  1  v>7 

I  mnrovement  of  Congaree  River  by  (»peQ -channel  work i,  25:i;  1 1 .  1  .V>(> 

Grand  Calumet  River,  111.  an<l  Ind. : 

Kxamination  up  to  one-hall  mile  above  Hammond,  Ind i,  54 1 ;  1 1 1 .  i^M  1 

impn>vement  of i,  5;i9;  ii i.  2t)2H 

Improvi^nient  of  Calumet  (South  Chicago)  Harbor i,5:!8;  iii,LN24 

Grand  Krort»,  la.,  bridgt»  across  Red  liix-er i.  721 

Grand  Haven  Harbor,  Mich.,  improvement  ol i,  5-V);  in,  J9i)3 

Grand  Marais,  Mich.: 

Improvement  of  harbor  of  reftige i,  5UJ;  in,  2779 

Removal  ol  wreck  off  entrance  to  harlmr ii''>l";  ni,27si 
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Grand  Marais,  Minn.: 

Examination  relative  to  east  pier i,  518;  nr,  2783 

Improvement  of  harbor i,  503;  iii,  2743 

Grand  Rapids,  Wabash  River,  lock  and  dam i,  492, 495;  iii,  2672, 2675 

Grand  River,  La.,  improvement  of i,  350;  ii,  1895 

Grand  River,  Mich.: 

Improvement  of,  including  report  on  project  by  Board  of  Engineers  for 

Rivers  and  Harbors i,  557;  iii,  2999, 3003 

Improvement  of  Grand  Haven  Harbor i,  555;  in,  2993 

Grand  River,  Ohio: 

Improvement  of  Fairport  Harbor i,  602, 1209;  in,  3188 

Reports  on  floods  and  on  sediment  and  discharge  observations iv,  3803, 3813 

Grant,  Andrew  (canal  boat),  removal  of  wreck  of i,  126, 1051 

Grant  (army  transport),  conversion  into  dredge i,  678, 1205;  in,  3543 

Grant  statue,  Washington,  D.  C i,731;  iv,3949 

Gravesend  Bay,  N.  Y.,  harbor  lines  at  Coney  Island i,  709, 1110 

Grays  Ferry,  Schuylkill  River,  Pa.,  removal  of  wreck i,  156, 1201 

Grays  Harbor,  Wash. : 

Improvement  of,  including  bar  entrance,  with  report  on  project  by 

Board  of  P^ngineers  for  Rivers  and  Harlx)rs,  etc i,  687;  iv,  3583,  3585 

Improvement  of,  between  Aberdeen  and  the  entrance i,  689;  iv,  3601 

Great  Kanawha  River,  W.  Va.: 

Examination  and  survey  from  Lock  2  to  the  falls i,  476;  in,  2587 

Improvement  of i,  475;  ni,  2575 

Operating  and  care  of  locks  and  dams i,  475;  ni,  2577 

Great  Lakes: 

Breakwater  construction  in  Buffalo  (N.  Y. )  district,  pictorial  engineer- 
ing history  of i v,  3818 

Bulletins i,736;  iv,4056 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,  585;  in,  3102 

Defenses  of i,  5 

Discharges,  table  of  (1860  to  1903) i,  736;  iv,4058 

Dredge  boat  for  harbors  on  Lake  Erie i,  592, 1209 

Dredge  boat  forharbors  on  eastern  shore  of  Lake  Michigan,  i,  549, 553, 555, 563, 1211 
Floods,  and  sediment  and  discharge  observations  in  Cuyahoga,  Grand, 

and  Black  rivers,  Ohio iv,  3803,  3813 

Harbors  on  south  shore  of  Lake  Ontario,  description,  facilities,  commer- 
cial statistics,  etc in,  3325 

Improvement  of  channels  in  waters  connecting i,  581 ;  ni,  3092 

Navigation  of,  in  1841,  conditions  gove/ning i,  732 

Survey  of  waters  connecting  lakes  Superior  and  Huron,  final  report  on.        i,  591 

Surveys  and  charts. i,  732,  737;  iv,  4051 

Water  levels  (1860  to  1904) i,736;  iv,4057 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Great  Pedee  River,  S.  C,  improvement  of i,  247;  ii,  1547 

Great  Salt  Pond,  Block  Island,  R.  I.: 

Plxamination  for  harbor  of  refuge. i,  87, 949 

Improvement  of i,  85, 927 

Great  Sfxl us  Bay,  N.  Y.,  improvement  of  harbor i,622;  in,  3:^7 

Great  South  Bav,  N.  Y.,  improvement  of i,  120, 1036 

Green  Bav  Harlx)r,  Wis. : 

Bridge  across  East  River i,  719 

Imnrovement  of i,  520;  in,  2813 

Green  Jacket  shoal,  Provi<lence  River,  R.  1.,  removal  of 1,78,919 

Green  port  Harbor,  N.  Y.,  removal  of  wrecks 1, 125, 1052 

Green  River,  Ky. : 

Examination  for  dam  in  Ohio  River  to  increase  depth  on  sill  of  Lock  1, 

on 1, 456;  in,  2465 

Improvement  al>ove  mouth  of  Big  Barren  River 1, 497;  ui,  2677 

Oi>erating  and  care  of  locks  and  dams i,  498;  in,  2679 

Greensboro,  N.  C,  monuments  to  Generals  Nash  antl  Davidson  in  Guilford 

battle  grounds i,  742;  iv,  4201 

Greenville  Harbor,  Miss.  («f«  Missi.sgippi  River  Commission) i,  707;  S.,3,  40 

Greenwich  Harbor,  Conn.,  imnrovement  of i,  105,989 

Greenwich  T<nvnship,  Conn.,  bridge  across  Coecob  (Mianus)  River  at  Cos- 
cob  Harbor 1,  715 


INDEX.  25 

Origgpville,  111.,  bridge  across  Illinois  River i,  723 

Grossetete  Bayou,  Iji.,  examination  of i,3tt5;  ii,  1924 

Groton,  Conn.,  hridi^  of  town  of,  across  Mystic  River i,  710 

Gronnils,  public  buikiings  and,  District  of  Columbia i,  730;  i  v,  3899 

GuadaluiH)  River,  Tex.,  examination  from  San  Antonio  Bay  to  and  above 

Victoria i,38l;  ii,2012 

Guam  Island,  defenses  of i,  10, 12 

Guilford  Imttle  gnjunds,  N.  C,  monuments  to  Cienerals  Nash  an<l  David- 
son     1,742;  IV,  4201 

Gulfport,  Miss.,  improvement  uf  channel  to  Ship  Island  Harbor i,  338;  ii,  1S,%5 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters i,  299;  ii,  1 712 

From  Ix)uisiana  waters i,  360;  ii,  1913 

Fnim  Texas  waters i.  30)0 

Gull  rocks,  Newport  Harbor,  R.  I.,  bridge  to  Sheei>s  Point i,719 

Gun    and    mortar    batteries,    including    report    upon    t4»st    of    blast  me- 
ters    1,5,11,12;    IV,  .3739 

Guyandot  River,  W.  Va.,  improvement  of i,  478;  iii,  20:i5 

n. 

Ilackonsack  River,  N.  J.,  bri<lge  across i,  713 

Haifue,  The,  Norfolk,  Va.,  harl)or  lines  in  Smith  Creek i,  709;  ii,  1470 

Hall,  Willie  I>ee  (schooner) ,  removal  of  wreck  of i,  227;  ii,  1380 

Halls  Slough,  Wash,  {we  Puget  Sound) i,  691 ;  i v,  ,3604 

Hammond,  Ind.: 

Bridge  across  Calumet  River i,  711 

Improvement  of  Calumet  River i,63i);  in,  2928 

Hanipt<in  Harl)or  and  River,  N.  H.,  examination  of i,  69,  870 

Hampton  Roads,  Va.: 

Defenses     of,      including      rejHirt     on      damivprooting    and    <1atum 

points ; 1, 5, 9, 10;  iv,  3721 

Improvement  of i,  220;  ii,  136(5 

Improvement  of  approaches  to  Norfolk  Harlxir i,218;  ii,  1.364 

Removal  of  wreck  off  New|K)rl  News  Point i,  227;  ii,  1.3S0 

Handkerchief  shoal,  Mass.,  removal  of  wreck  otf i,  ^(\,  929 

Hanging  Rock,  Ohio: 

IlHrl)or  lines  in  Ohio  River  to  Aj^hland,  Ky i,  709;  in,  2487 

Improvement  of  Ohio  River i,  •*•*>!;  in,  2406 

HarlM)r  Ik^ai'h  (Sand beach),  Mich.: 

Improvement  of  harlwrof  n»fuge i,575;  in,  IM)17 

Water  levels i,  736;  i v,  4057 

HarlNir  lines,  e»«tabli»)hmei)t  of i,  709 

Anacostia  River,  I).  C i,  709, 1,351 

Arthur  Kill,  N.  V.  and  N.  J.,  Mtone  momiments i,  12^) 

.\Htoria,  Oreg i,  709;  in,, 3577 

liattery.  the.  New  York,  N.  V i,  7m»,  1127 

BtJHton  Harl>or,  Ma^*s.,  Charles  River i,  7W,  8i>9 

Buffalo  HarlM»r,  N.  V i,  70<);  in,  3316 

Charles  River,  Maw* i,  709,  S99 

Cohimbia  River  at  .\storia,  Or«'g i,709;  in,  .3577 

Coney  Island,  N.  V i,70i),  1110 

Fjif^tem  BrMiH'h  of  the  Potomac  (Anaeostia  River),  I).  C i,  709,  1351 

V'Msi  River,  N.  V i,  70i»,  1096, 1(W8,  1 101 , 1 105 

Kight«'«iiinile  Creek,  N.  V..  Oh«»tt  llarUir i,  70*);  in,  3378 

Galv«'>'t..n  Bav,  Tex.,  at  Texas  Citv i,  7W;  11,2026 

(iravewnd  liav,  N.  Y * i,  70'»,  1110 

Hague,  The,  Norfolk,  Va i,  7(H»;  n,  1170 

HutlH>n  River,  N.  Y.,  at  the  liatterv.  New  York  Citv i,  7(M»,  1127 

Hudwm  River,  N.  Y.,  at  Yonkers..' .' i,  7(«»,  llOH 

JaekH«»nville,  Fla..  m^r i,  7(H);  ii,  1757 

Kill  van  Kull,  N.  Y.,  stone  monuments  along  Stateii  lHlnn<l  shon* i,  12t) 

MeKtHvnort,  Pa i,  7(W);  in,  2551 

Man*  Islaml  Strait,  Cal i,  7(H);  m,  3  i:U) 

Missouri  Biver  at  St.  Jo«»ph,  Mo i,  7lH);  n,  2.3,34 

Monongahela  River,  Pa i,  7(H);  in,  2.551 .  25.^3 

Newark  Bav,  along  Staten  Island  shon» i,  709,  1 1 77 
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Harbor  lines,  establishment  of — Continued. 

New  York  Harbor,  N.Y.,  East  River 1,70^^1086, 1098,1101,1106 

New  York  Harbor,  N.  Y.,  (iravesend  Bay  at  Coney  Islaiid i,  709, 1110 

New  York  Harbor,  N.  Y.,  Hudson  River  at  the  Battery 1,700,1127 

New  York  Harbor,  N.  Y.,  Newark  Bay,  along  Staten  Island  shore.,  i,  700, 1177 

New  York  Harbor,  N.  Y.,  Staten  Island  shore,  stone  monuments i,  129 

New  York  Harbor,  N.  Y.,atSt.  George,  Staten  Island 1,709,1175 

Norfolk  Harbor,  Va 1,700;  ii,1470 

North  (Hudson)  River,  N.  Y.,  at  the  Batterv,  New  York  City 1,709,1127 

Ohio  River ' i,709;  111,2482,2554 

Olcott  Harbor,  X.  Y 1,709;  iii,3378 

Port  Morris,  New  York,  X.  Y 1,709,1106 

Port  Perry,  Pa 1,709;  ui,2553 

Potomac  River,  at  Washington,  D.  C 1,709,1351 

Sabine  Pass,  Tex i,  709;  ii,19eB 

St.  George,  Staten  Island,  N.  Y 1,709,1175 

St.  Johns  River,  Fla.,  near  Jacksonville i,  709;  ii,  1757 

St.  Joseph,  Mo 1,709;  ii,23M 

Smith  Creek,  Norfolk  Harlxir,  Va i,709;  ii,  1470 

Staten  Island,  N.  Y.,  in  Newark  Bay 1,709,1177 

Staten  Island,  N.  Y.,atSt.  George.. ". 1,709,1175 

Staten  Island,  X.  Y.,  water  front,  stone  monuments 1,129 

Steubenville,  Ohio i,709;  in,  2482 

Stony  Point,  Buffalo,  X.  Y i,709;  iii,3316 

Texas  City,  Tex i,709;  ii,2a» 

The  Hague,  Xorfolk,  Va i,709;  ii,1470 

Urbana  Creek,  Va 1,709,1359 

Valleio,  Cal i,709;  in,  3430 

Washington,  D.  C 1,709,1351 

Yonkers,  X.  Y 1,709,1108 

Harlwrs  and  rivers.     <S^?  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  Harlem  River,  X.  Y.,  examination  of 1,127,1004 

Harlem  River,  X.  Y.: 

Bridge  at  Two  hundred  and  seventh  street,  New  York i,  714 

Examination  of  Harlem  (Bronx)  Kills i,  127, 1064 

Improvement  of i,  117, 1031 

Harlowe  Creek,  X'.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of  waterway  via i,  235;  ii,  1485 

Harris  County,  Tex. ,  bridge  of i,  719 

Hartford,  Conn.,  improvement  of  Connecticut  River  )>elow i,  91, 973 

Hartford,  W.  Va.,  ice  harlwr  {i(ce  Ohio  River) i, 451 ;  in,  2406 

Hart,  Levi  (schooner) ,  removal  of  wreck  of i,  fift,  930 

Harvesta  chemical  compound,  use  of i,  299, 360;  ii,  1712, 1913 

Hatchee  River,  Tenn.: 

Bridge  in  I^inderdale  County i,  715 

Examination  from  mouth  to  Rialto i,  443;  n,  2348 

Hat  Slough,  Wash,  (xrr  Puget  Sound) 1,691;  iv.3GCH 

Havana,  111.,  bridges  across  Illinois  River 1,722 

Haverhill,  Mass.,  examination  of  Merrimac  River  to i,G9, 872 

Havre  de  Grace,  Md.: 

Bridge  across  Sus<^uehanna  River  to  Perry ville i,718 

Im provcment  of  Susquehanna  River  abc>ve  and  l)elow i,  182,  1257 

Hawaiian  Islands: 

lX*fen.ses  o( 1, 10, 1 1 ,  12 

Improvenu'iit  of  Pearl  Harbor 1,650;  111,3423 

Hay  Lake  channel,  St.  Marys  River,  Mich.: 

Final  ri'jM)rt  on  survey 1, 591 

Improvement  of .* i,  586;  iii,  31 18 

Improvement  of  <liannels  in  waters  cunnwlin^  Great  Lakes  ....  1,581;  iii,  :^092 

Helena  Ilarl)or,  Ark.  (v*/'^  Mississippi  River  Commission) *>707;  8.,  3,  40 

Hell  ( Jate,  East  River,  X.  Y. ,  improvement  of i,  116, 1028 

Hemnsteail  Harbor,  X.  Y. : 

Bridge  across  Parsonage  Creek  near  Baldwins i,  723 

Improvement  of  (Jlencove  Harbor i,  114, 1024 

Hen  and  Chicken  lii?ht-ship,  Mass.,  removal  of  wreck  near 1,86,929 


INDEX.  27 

Henderson,  Ky. : 

lilxamination  for  dam  in  Ohio  River  for  harbor  at i,  456;  iii,  2405 

Improvement  of  Ohio  River i,  451, 455;  in,  240(5 

Henry,  111. .  bridge  across  Illinois  River i,  722 

Henry,  Cai>e,  Va.,  defenses  at i.5 

Henry  City  Bridge  Company^  bridge  of i,  722 

Hermann,  Mo.: 

Examination  of  Missoari  River  at  and  near i,  436;  ii,  232S 

Improvement  of  MiKsouri  River i,  431;  ii,  2300 

Herr  Idand.  Allegheny  River,  Pa.,  look  and  dam  at i.  467, 468;  iii,  2522,  2526 

Hertford,  N.  C,  examination  of  Perc|uimans  River  at  and  near i,  227;  ii,  l.'WO 

Higgins,  Capt.  H.  L.  (l>arge) ,  removal  of  vrreck  of i,  125, 1053 

Highway  bridges,  Potomac  River,  Washington,  D.  C: 

AqueductBridge i,723;  iv,  3H77 

To  replace  Ix>ng  Bridge ; it  724;  iv,  3S7i) 

Highways.    See  Roads. 

Hilja  ( bark) ,  removal  of  wreck  of i,  342;  ii,  1839 

Hillsboro  Bay  and  River,  Fla.: 

Examination  and  survey i,  301 ;  ii,  1726 

Improvement  of i,  294;  ii,  1706 

History,  pictorial,  of  breakwater  construction,  in  Buffalo  (N.  Y. )  engineer- 
ing uistrict IV,  3818 

Hiwassee  River,  Tenn. : 

Examination  of,  from  mouth  of  the  Ocoee  to  Savannah  Fonl  ....  i,451;  ii,  2400 

Improvement  of i,449;  ii,  2394 

Hockingport,  Ohio,  ice  harlwr  in  Ohio  River i,  451 ;  iii,  2406 

Holland  Harbor,  Mi<4i.,  improvement  of i,553;  iir,  2989 

Holmes  River,  Fla.,  improvement  of i,312;  ii,  1778 

Holston  River,  Va.  and  Tenn. ,  improretnent  of i,  450;  ii,  2:^96 

Home  City,  Ohio,  Lock  and  Dam  37,  Ohio  River i,454;  iii,2428 

Homochit'to  River,  Miss. ,  improvenient  of i,  353;  ir,  1904 

Hookton,  Cal.  (/i«r  HamboMt  Harbor) i,649;  in,  3422 

Hopefield  Bend,  Mifwissippi  River  («f«  Mississippi  River  Commission) .  i,  707;  S.,  3,40 

Hociuartcn  Slough,  Oreg.  («fr Tillamook  Bay) 1,661,663;  iii,3466,3468 

Horn  Inland  HaHK>raml  Pass,  Miss.: 

Examination  an<l  sun-ey  of  pass i,  343;  ii,  1S63 

Improvement  of  hartK>r  (^ee  l^ist^agoula  River) i,  333;  ii,  1828 

Reiitoval  of  wrwk i,  342;  ii,  1 839 

Hospital  Point,  Norfolk  Harl)or,  Va.,  removal  of 1,218;  ii,  1.364 

Housatonic  River,  Conn.: 

Bridge  U»tween  Milfoniaixl  Stratfonl i.  718 

Imi»rovement  of i,  98,  98.3 

Im|>rovetnent  of  Milfonl  Harbor i,  96,  982 

Hous<»  C'ommitlee  on  Rivers  and  Harbors.     See  C>onimittee,  etc. 
Houston,  Tex.: 

Bridge  across  Buffalo  Bayou i,  7 19 

Imi>rovcment  of  waterway  to  (ialvcwtou i,  370;  ii,  1985 

Houston  Count V,  Ala.,  bridge  of i,  712 

Howanl  rniven-ity  n»servoir,  Washington,  D.  C 1,726,727;  iv,  :»8:i,  38H9 

Howlett,  M.  P.  (iiuHllMiat),  removal  of  wreck  of i,  15f>,  12<H) 

Hndsi^n  <^oimty,  N.  J.,  bridg<»  of i,  713 

Hudson  River,  N.  Y.: 

Set'  afm  New  York  City  and  Harlxir. 

All»anv,  removal  of  wre<'k i.  126, 1().>4 

IniproN iiuent  of i,  12i>,  I o:W 

PiH'kMkill  Harbor,  iiiiproxement  of i,  124.  1049 

Rondout  Har)N>r,  improvement  of i,  12:'.,  1048 

Saugerties  Harlmr,  im|>rovement  of i,  122,  HMo 

Haugerties  Harbor,  removal  of  wreck i,  1 2r»,  in.')2 

Troy,  removal  of  wreck i,  126,  lOVl 

rp|H»r  {Hirtion,  examination  in  ri'latiou  to  gorges  and  fr«»shct.s  lM»twetMi 

Alliany  and  Coxi«ckie i,  127,  10h2 

Yonkers,  har)K>r  lines i,  709,  1 108 

Humlxildt  HarlNirand  IVay,  Cal.,  iuipmvement  of i,  ♦W9;  iii,3»22 

Hmnptuliits  Hiver,  Wash.,  bri<lge  across i,  714 

Hnntmg  Crei»k,  Alexamlria,  Va.,  examination  of i,  217,  1.342 

Hanrington  Harbor,  N.  Y.,  im|Ht>vctuent  of i,  1 13. 1 023 
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Huron  Harbor,  Ohio: 

Examination  and  survey i,  609;  m,  3209 

Improvement  of i,  596;  iii,  3163 

Huron  Lake  {see  also  Northern  and  Northwestern  Lakes): 

Final  report  on  survey  of  waterway  to  Lake  Superior i,  591 

Improvement  of  harbor  of  refuge  at  Sandbeach,  Mich i,  575;  in,  3077 

Removal  of  sunken  anchor  near  Port  Huron  light-ship in,  3139 

Water  levels  ( 1860-1904)  and  discharges  ( 1860-1903) i,  736;  iv,  4057, 4058 

Hutchinson  River  (East  Chester  Creek),  N.  Y.: 

Examination  with  a  view  to  improvement i,  126, 1061 

Improvement  of i,  HI,  1016 

Survey  regarding  cost  of  maintaining  improved  channel i>  1 12, 1018 

Hutchinson  (steamer),  stranding  of J, 517;  in,2782 

Hyacinths,  water,  removal  of: 

From  Florida  waters i,  299;  n,  1712 

From  Louisiana  waters i,  360;  ii,  1913 

From  Texas  waters i,  360 

Hyannis,  Mass.,  improvement  of  harbor  of  refuge i,  70, 904 

Hydraulic  mining  in  California i,  706;  iv,  3693 

Hydraulics.     See  Gauging. 

Hydrology.     See  Gauging. 

Hylebos  waterway,  Tacoma  Har)x>r,  Wash.,  examination  and  survey,   i,  704;  iv,  3629 

I. 

I  and  J  street  waterway,  Whatcom,  Wash. ,  bridge  across i,  716 

Idler  (yacht),  removal'of  wreck  of i, 608;  in,  3208 

He  au  Haut  Thoroughfare,  Me.,  examination  of i,  34, 802 

Illinois  and  Mississippi  Canal,  111.: 

Bridge  in  Bureau  County i,  718 

Construction  of i,  542;  in,  2957 

Operating  and  care i,  418;  n,  2200 

Illinois  Central  Railroad  Company: 

Bridge  of,  across  Chicago  River  near  its  mouth i,  721 

Bridge  of,  across  Hatchee  River,  Tenn i,  715 

Bridge  of,  across  Illinois  River,  111 i,  722 

Bridge  of,  across  South  Fork  of  South  Branch,  Chicago  River,  111 i,  720 

Bridge  of,  across  Tennessee  River,  Ky i,  712 

Illinois  River,  III.: 

Bridges  obstructing  navigation i,  721, 722, 723 

Improvement  of i,  541;  in,  2951 

Ol)erating  and  care  of  locks  and  dams i,  542;  in,  2954 

Survey     for    waterway     from     Lockport,    111.,    to    St.    Louis,    Mo., 

via 1,540,707;  in,  2931;  S.,11,53 

Imbodon  and  Odell  Railroad  Company,  bridge  of 1,717 

Indiana  Chute,  Falls  of  Ohio  River: 

Examination  of i,  502;  in,  2702 

Improvement  of i>484;  in,  2662 

Indian  If^land  Slough,  N.  C.,  examination  of i|244;  n,  1511 

Indian  River,  Fla.,  improvement  of 1, 285;  n,  1694 

Indian  River  Bay,  Del.,  waterway  via 1,175,1247 

Indian  River  Inlet,  Fia.  (xtT  Indian  River) i,  285;  ii,  1694 

Inland  waterways.     See  C'anals  and  Waterways. 
Inside  routes.     See  Canals  and  Waterways. 
Insular  nossessions: 

Coal  mining  in  the  rhilipi)ine.« iv,  3870 

Defenses  of i,  10, 1 2 

Improvement  of  Pt'arl  Harbor,  Hawaii 1,650;  in,  3423 

International  Conuiiission,  Permanent,  of  Congresses  of  Navigation i,  708 

Ironton,  Ohio: 

Bridge  across  Ohio  River  to  Ashland,  Ky i,  71 1 

Improvement  of  Ohio  River '. i,  451;  in,  2406 

Island  poHsi'Ssions.     See  Insular  possessions. 

Isle  of  Wight  I'ay,  Md.,  iuiprovement  of  waterway  via 1,175,1247 

Isles  of  Shoals,  Sle.,  improvement  of  harbor  at ^.  1,37,829 

Istokpoga  Creek,  Fla.  (x^**  Kissimmee  River) i,  289;  ii,  1698 

I  street  waterway,  W  hatcom,  Wash. ,  bridge  across •    i,  716 
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J  street  waterway,  Whatcom,  Wash.,  bridge  across .       i,716 

Jacksonville,  Fla. : 

See  also  8t.  Johns  River. 

Har>>or  lines  in  St.  Johns  River v i,  709;  ii,  1757 

James  River,  Va. : 

Improvement  of i,  214, 1 XV2 

Protection  of  Jamestown  Island i,  216,  l.'WO 

Jamestown  Island,  James  River,  Va.,  protection  of i,  216,  \M0 

Jefferson,  Tex.: 

Examination  of  Cvpress  Bayou  and  lakes  to  Shreveport,  La i,  398;  ii,  2075 

Improvement  of  Cypress  Bavou  and  lakes  to  Shreveport,  La i,386;  ii,  2087 

Jefferson  County,  Tex. ,  bridge  of. i,  7 1 8 

Jefferson,  Thomas^  statue  of i,  730;  iv,  3951 

Jekyl  Creek,  Ga.,  improvement  of  waterway  via i,276;  ii,  1662 

Jennie  (schooner) ,  removal  of  wrei'k  of i,  125, 1052 

Jersey  City,  Hoboken  and  Paterson  Street  Railway  Company,  bridge  of i,  718 

Johnsons  Bayou,  La.,  improvement  of i,  360;  ii,  1912 

Johnsons  Crt»ek,  or  River,  Conn,  (ive  Bridge|X)rt  Harbor) i,  99,  985 

Joint  resolutions,  Fifty-eighth  Congress,  second  session,  affecting  Corps  of 

Engineers i v,  4314 

Jonesville,  La.,  bridge  across  Little  River i,  719 

J  street  waterway,  Whatcom,  Wash.,  bridge  across i,716 

Juan  de   Fuca,   Straits  of,    \Vash.,   examination   for  removal   of  Duncan 

rockn i,  703;  iv,  3626 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Examination  of  harlwr  of  refuge  and  of  |K)nd  entrance i,  87, 949 

Improvement  of  pond  entrance i,  83, 925 

Removal  of  wrei^k  off i,  86, 9.30 

Jumbo  T[dredge),  removal  i»f  wreck  of i,342;  ii,  1839 

Junii>er  Bay,  N.  C,  examination  and  sur>vy  fur  waterway  via i,  227;  ii,  1387 

Jupiter  Inlet,  Fla.  (>«ir  Indian  River) i,286;  ii,  1694 

Justice,  Dei)artment  of.     Sec  Attorney-General. 

K. 

Kahn,  Doretta  (w^hooner \  removal  of  wnnk  of i,  125, 1052 

Kalaniazoo  River,  Mich.,  iinprr»vement  of i,  551;  iii,  21*84 

Kam|iflville  l<H'k  and  dam,  Illinois  River,  111 ../. 1,541,542;  in,  2951,  2954 

Kanawha  River,  W.  Va. : 

Examination  and  survey  from  IxK'k  2  to  the  falls i,476;  111,2587 

Improvement  of i,  475;  in,  2575 

OlH^ratinir  and  can*  of  lorkn  and  dams i,475;  in,  2577 

Kansat4  Citv,  Mo.: 

Bridal*  arross  Missouri  River i,  713 

Improvement  of  Missouri  River i,  431;  n,  2300 

Kansiv«  City,  Parkville  and  St.  Joseph  Ele<'tric  Railway  Ct  mi  pan  y,  bridge  of.       i,  713 

KanKa*<  River,  Kann.,  examination  at  or  near  mouth  .*. ! i,  436;  n,  2:125 

KanpiincH    Straits,    Cal.,   channel    to   the    (Jolden    (iate    {*ef  San    l*ablo 

Bay ) 1, 641 ;  in,  34 1 1 

Kaw  (KaiiMiu*)  Hivcr.  Kans.,  examination  at  or  near  mouth i,436;  ii,  2325 

Ktnidiiskcajr  River,  Me.  ( nrf  Penobscot  River) i,  25,  783 

KenneU'c  River,  Me.: 

I)«'feIl^es  of I,  5,  9 

Imjiniveiuent  of I,  31,  789 

Kennebiink  River,  Me.,  improvemiMit  of i,'M\ 

Keno^•hH  llarb<»r,  Wis.: 

Iiiipn»venn'iit  of 1,531;  in,  2841 

Siirv«'y  for  pn»te<tion  againM  stonns i,  532 

Kent  Island  Narrown,  .Md..  bridge  a<roHM i,  719 

Kentucky  River,  Ky.: 

ImproveiiH'nt  of 1,481;  in,  2644 

C  )jM'raling  and  can»  of  l(Mks  and  dams i,  48,3;  in,  2648 

Kerrs  Run,  Ohio,  icv  harl)or  in  Ohio  River i,451;  in,  2406 
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Kewaunee  Harbor,  Wis. ,  improvement  of i,  524 ;  in,  2824 

Keweenaw  Bay,  Mich.,    waterway  to  Lake  Superior,   improvement  and 

care 1,512,514;  iu,2767 

Keyport  Harbor,  N.  J.,  improvement  of i,  141, 1143 

Key  West  Harlx)r,  Fla. : 

Defenses  of,  including  report  on  damp-proofing -^ i,  5;  i v,  3725 

Examination  and  survey i,  301 ;  ii,  173& 

Improvement  of,  including  dredge  construction i,  288, 1213;  ii,  1W7 

Kill  van  Kull,  N.  Y.  and  N.  J.: 

Improvement  of  Rtaten  Island-New  Jersey  channel i,  136. 1135. 

Stone  monuments  to  mark  harbor  lines  along  Staten  Island i,  129 

Ean^ton,  K  I.: 

Construction  of  Point  Judith  harbor  of  refuge r,  82,.  923 

Examination  of  Point  Judith  harbor  of  refuge  and  of  pond  entrance. . .  i,  87, 949 

Improvement  of  entrance  to  Point  Judith  Pond i»8S,  925 

Removal  of  wreck  off  Point  Judith i,  8ft,  930 

Kingston  Bay,  Mass.  {}<ee  Duxbary  Harbcwr) i,  62, 861 

Kinnickinnick  River,  Milwaukee,  Wis.,  examination  and  survey 1^538;  ui,  2887 

Kissimmee  Lake  and  River,  Fla. ,  improvement  of i,  289;  u,  1698 

Kosciuszko,  Gen.  Thaddeus,  statue  of i,790;  iv,39S0 

Ii. 

Lacaasine  Bayou,  La.,  bridge  across i,714 

La  Crosse  Harbor,  Wis.,  improvement  of it 418:  ie,2203 

Lafourche  Basin  levee  board  of  Louisiana,  lock  and  dam  in  Bayou  Lafourche.       i,  709 
Lafourche  Bayou,  La. : 

Construction  of  lock  and  dam  by  the  Atchafalaya  Basin  and  Lafourche 

Basin  levee  boards i»709 

Improvement  of l,  349;  ii,  1894 

Lafourche  Parish,  I  a.  ,  brtdge  acroj^s  Bmiil  Bayou,  or  River 1^717 

Lagrange  Bayou,  Fla.,  improvement  of i,312;  n,l778 

Lagrange  lock  and  dam,  Illinois  River,  lU i,  541, 542;  iii^  2951,,  2954 

LaKe  City,  Minn. : 

Examination  of  inner  harbor i,  419;  ii,  2204 

Improvement  of  Mississippi  River   between  Missouri   River  and  St. 

Paul 1.415;  1 1 ,  2 1 63 

Lakes,  (ireat.     See  Great  I^akcs. 

Lake  Shore  and  Michigan  Southern  Railway  Company,  bridge  of i,  722 

Lake  Wafihington  Canal,  Wash.,  improvenitent  of i,  895;  iv, 3tfll 

Lamb,  L.  L.  ( barge),  removal  of  wreck  of i, 007;  ui,  320d 

Lambs,  S.  C. ,  removal  of  wreck  in  Ai^iley  River i,  261 ;  ii,  1565 

Lamprey  River,  X.  II.   (see  Cocheco  River) i,  38, 830 

L'Anguille  River,  Ark.,  improvement  of 1^409;  ii,  2115 

Larch mont  Harbor,  N.  Y.,  miprovement  of 1,109,1012 

La  Trappe  River,  Md. ,  improveuient  of i,  190, 1270 

Lavaca  Bay,  Tex.,  examination  of  channel  to  Matagorda  Bay i,  382;  it, 2015 

Laws  of   Fifty-eighth  Congress,   .«econd  session,  affecting  Corps  of  Engi- 
neers   IV,  4223, 4314 

Leaf  River,  MiH*.: 

Bridge  near  Beaumont i,  714 

Improvement  of i,  336;  ii,  18:J0, 1S32 

Leavenworth,  Fort,  Runs.,  engineer  depot 1. 15,  773 

Leei'h  Lake,  Minn.: 

Construction  of  reservoir  dam i,  422;  ii,  22;K> 

Operating  and  care  of  reservoir  <lain i,  424;  ii,  2242 

Lee  County,  Fla.,  l)ri(l<re  of i,  71<i 

Lee  Slough,  Apalachicolu  River,  Kla.,  improvement  of 1,305;  ii,  17<>(> 

Legislation  of  Fifty-eif^hth  Congress,  second  session,  affecting  Corps  of  En- 
gineers   ! IV,  4223, 4314 

Leipeic  River,  l>ol.,  rem(»val  of  wreck i,  17H,  1248 

Lemon    Bav,    Fla.,    examination    of.    including    cut-off    into    Gasparilla 

Sound  ..." 1,301;  ii,1722 

Lemon  Creek,  N.  Y.  (,v  Staten  Island-New  Jer.«ey  channel) i«  136, 1137 

Lenoir  County,  N.  ( ■. ,  liridge  of i,  719 

Leonanitown  Harlmr,  Md.  (v^r  Breton  Bay) 1,199,1313 

Levels,  water.     See  Water-level  observations. 
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Levina  Fork,  Big  Sandy  River,  Ky.,  imprrn-enient  of i,  479;  in,  2636, 2638 

Lewes,  Del.: 

luipruvement  of  waterway  to  Chincoteague  Bay,  Va i,  175, 1 247 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair i,  153, 1 197 

Lewis  River,  Wai»li.,  iniprovement  of 1,683;  in,  3557 

LewiH  Thoroughfare,  N.  C. ,  examination  and  8ur\'ey i,  244;  ii,  1505 

I^xin^Uin,  Mo.: 

Examination  of  MiBsouri  River  at  and  near i,  436;  ii,  2328 

Improvement  of  Missouri  River i,  431, 433;  ii,  2300 

Little  AMBawanian  Bay,  Del.,  waterway  via i,  175, 1247 

Little  Bay  de  Noquette,  Mich.,  examination  and  survey  of  Gladatone  Har- 
bor ,..'. 1,536;  111,2861 

LitUeehute,  Wis.: 

Bridge  across  Fox  River i,  713 

Improvement  of  Fox  River i,  533;  in,  2846 

Little  D'Arl>oune  Bayou,  La.  (/uwr  D'Arbonne  Bavou) i,389;  n,2(H3,2046 

Little  Duck  Creek  (Leii^eic  River),  Del.,  removal  of  wreck i,  178, 1248 

Little  Egg  Harbor  Bay,  N.  J.,  removal  of  wreck i,  178, 1249 

Little  Harbor,  Woods  Hole,  Mass. : 

Examination  and  sun'ey i,  86, 930 

Improvement  of i,  78, 909 

Little  Harbor,  N.  II.,  improvement  of  harbor  of  refuge i,  40, 831 

Little  Kanawha  Navigation  Company.     *Sirf  little  Kanawha  River. 
Little  Kanawha  River,  W.  Va. : 

Desirability  of  acquisition  by  ITnited  States  of  locks  and  dams  belonffiug 

to  Little'Kanawha  Navigation  Compan}^,  with  estimates i,476;  in,  2607 

Examination  betwi'en  Ix)ck  5  and  Bumsville i,  476:  in,  25{I7 

Impn)vement  of i,  473;  in,  2572 

Oiteratiii)^  and  care  of  Icnk  and  dam i,  474;  in,  2573 

Little  Mud  River,  tia.,  improvement  of  waterway  via i,  276;  n,  1662 

Little  Narragansett  Bay,  R.  I.  and  Conn,  (me  Pawcatuck  River) i,  88, 969 

Little  Otter  Creek,  W.*  Va. ,  bridge  across  Elk  River,  near  mouth  of i,  715 

Little  Pedee  River,  8.  C. ,  improvement  of i,  246;  n,  1545 

Little  Pigeon  River,  Tenn.,  improvement  of i,  448;  n,  2389 

Little  Re<l  River,  Ark.,  examination  and  siir%'ey  from  mouth  to  quarries  at 

Bee  Rock i,4Il;  n,2118 

Little  River,  Ark.,  britlge  at  Ixniie  Ferry i,  719 

Little  River,  1^.  (tributary  of  Black  River),  bridge  between  Jonesville  and 

Trinitv 1,719 

Little  River,  1^.  ( jmrt  of  R4h1  River),  improvement  of i,  382;  n,  2030 

Little  R<H'k  ami  Monn)©  Railway  Company,  bridge  of i,  712 

Little  Sarasota  liay^  Fla.,  impr«>vement  of' i,292;  n,  1702 

Little  So<ln«  Ba v,  N .  V. ,  improvement  of  harlxir i,  624 ;  in,  3:i.39 

Little  Tallahatchie  River,  Mi*.  (/!«•  Tallahatchie  River) i,:m;  ii,2061,20<i2 

Little  Wabanh  River,  111.,  examination  from  mouth  to  Carmi i,502;  in,  2698 

Li ving>*ton  Creek,  N.  C,  exam inati<m  and  pur\'ey i,244;  n,  1516 

LivingHt(»n  (whooner),  riMnoval  of  wreck  of i,  279;  n,  l»i68 

Lock  port.  III.,  Hurvey  for  waterway  to  St.  Louis,  Mo . .  i,  540, 707;  in,  2931 ;  iS.,  1 1.  53 
Lockf).     Sff  Canals  ami  Waterways.   • 

Lockwotnl  Folly  River,  N.  C..  examination  of i,244;  n,  1522 

Lock  W(hm1  ( Hteamer),  removal  of  wreck  of i,  607;  in,  3207 

Lodie  Ferry,  Ark.,  bridg«»  across  Little  River i,  719 

Logs,  loow,  niU'H  g<»verning  floating  of,  on  certain  streams i,  710 

Lone  Tret'  Point,  Cal.  {f»ff  San  Pablo  Bay) i,  641 ;  in,  :'A\  1 

Long    Bri<lge,    Potomac   River,    Washington,    D.   C,   highway   brid^    to 

replacv i,  724;  iv,  .•IS79 

Long  Ifilund  Sound,  <lefenses  of  eastern  entrance,  including  report  on  hot-air 

plant,  danqvpn^oting,  and  painting  of  ci^nrrete 1,5,9,10;  iv,3713 

Long  Sttult  Inland,  St.  I  Jiwreiu'e  River,  N.  Y.,  improvement  at i,  fi30 

Long  Shoal  Kiver,  N.  C.,  examination  and  survey  for  waterway  via.,  i,  227;  n.  i:i87 

Ix>ng  Tom  Ui  ver,  On^. ,  improvement  of i,  672;  in.  3r>2»» 

Lorain  lIarlH>r,  Ohio: 

Improvement  of 1,698;  in,3H>8 

Re|>ortH  on  fiooiln  and  on  setliment  and  discharge  observmtious  in  Black 

River iv,  3803,  3813 

Los  Angelt^^  Inter-Crlian  Railway  Com|»any,  bridge  of i,  718 

Loui»<e  (canal  boat ),  removal  of  wreck  of i,  125, 1053 
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Louisiana,  State  of: 

Atchafalaya  Basin  and  Lafourche  Basin  levee  boards'  lock  and  dam  in 

Bayou  Lafourche i,  709 

Removal  of  water  hyacinths  from  waters  in i,  360;  ii,  1913 

Louisiana  Western  Railroad  Company,  bridge  of i,  714 

Louisville,  Ky.: 

See  also  Louisville  and  Portland  Canal. 

Examination  of  Ohio  River  at  head  of  the  Falls,  including  Indiana 
Chute 1,502;  ni,2702 

Louisville  and  Nashville  Railroad  Company,  bridge  of i,  717 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of i,484;  iii,2662 

Examination  of  Falls  of  Ohio  River  at  head  of i,  602;  in,  2702 

Operating  and  care i,  489;  in,  2664 

Loutre  Bayou,  La. ,  bridge  across  Ouachita  River  near i,  712 

Loutre,  Pass  a,  Mississippi  River,  La. : 

Closing  crevasse  in i,  343;  ii,  1881 

Constructing  sill  across i,  344;  ii,  1882 

Lower  Machodoc  Creek,  Va. ,  improvement  of i,  203, 1318 

Lubec  channel.  Me.,  improvement  of i,  19, 778 

Ludington  Harbor,  Mich. ,  improvement  of i,  662;  in,  3016 

Luml)erton  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  157, 1228 

Lynn  Harbor,  Mass.: 

Bridge  across  Saugus  River  to  Revere i,  716 

Improvement  of i,  60, 847 

M. 

McClellan  statue,  Washington,  D.  C i,  731;  iv,3949 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston i,  255;  ii,  1558 

Macintyre  River,  Me. ,  examination  of  Cape  Small  Harbor i,  34,  793 

McKeesport,  Pa. ,  harlwr  lines  in  Monongahela  River i,  709;  in,  2551 

MacNamara,  Angy  (schooner),  removal  of  wreck i,  193, 1273 

Ma^on  Bayou,  lS,.,  improvement  of i,  389;  ii,  2043,  2045 

Magnetic  variation,  west  end  of  Lake  Superior i,  737;  iv,  4132 

Maine  Central  Railroad  Company,  bridge  of i,  719 

Maine,  defenses  of  coast,  including  report  on  damp-proofing i|  5, 9;  iv,  3709 

Main  Ship  channel.  New  York  Harbor,  N.  Y.,  improvement  of i,  127, 1113 

Maiden  River,  Mass. : 

Bridge  between  Everett  and  Medford i,  716 

Improvement  of i,  52, 848 

Mall,  the,  Washington,  D.  C i,730;  iv,3899 

Mamaroneck  Harbor,  N.  Y. ,  improvement  of i,  108, 101 1 

Manasquan  River,  N.  J. ,  improvement  of i,  147, 1 156 

ManasHHs,  Va. ,  survey  of  land  in  vicinity  of i,  758 

Manatee  River,  Fla.: 

Examination  from  mouth  to  Ellenton,  and  thence  to  Rye i,  301;  ii,  1749 

Improvement  of 1,295,296;  ii,  1707, 1708 

Manchac  Bavou,  La.,  improvement  of i,  356;  n,  1907 

Manchester  llarbor,  Mass.,  improvement  of,  including  report  on  project  by 

Board  of  Engineers  for  Rivers  and  Harbors i,  47, 839, 840 

Manhattan  Borough,  N.  Y.     See  New  York  City  and  Harbor. 

Manistee  Harbor,  Mich.,  improvement  of i,  563;  in,  3021 

Manistique  Harbor,  Mich.,  examination  and  survey i,536;  in,  2869 

Manitowoc  Harbor  and  River,  Wis.,  improvement  of i,  526;  in,  2827 

Manokin  River,  Md.,  iinj>rovement  of , i,  192, 1273 

Manson,  Agnes  E.  (schooner),  removal  of  wreck  of i,  86, 929 

Mantua  Creek,  N.  J.,  improvement  of i,  159, 1230 

Maps: 

l^nd  within  flats  of  Anacostia  River,  D.  C i,19 

^lilitary  and  other i,  739 

Northern  and  Northwestern  I^kes i,  732,  737;  iv,  4051 

Marblehead  Harbor,  Mass.,  repair  of  sea  wall i,  49, 846 

Marcushook,  Pa.: 

Improvement  of  ice  harl)or  in  Delaware  River i,  153, 1196 

Removal  of  wreck  in  Delaware  River 1,156,1200 
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Marelslaml  Strait,  Cal.,  harbor  lines  at  Vallejo i,  709;  iii,3430 

Marinette,  Wis.  (j<'<' Menominee  River)  i,519;  in,  2810 

Marion  County,  Fla..  bridge  of  .w i,  715 

Marquette  Bay  and  Harlx>r,  Mich.: 

Construction  of  harbor  of  refuge  in  bay i,  516;  iii,  2777 

Examination  and  survey  as  to  further  harbor  of  refuge  facilities,  i,  518;  in,  2786 

Improvement  of  harbor i,514;  in,  2774 

Water  levels i,  7:i6;  iv,4057 

Marquette  Harl)or,  111.,  bridge  across  Illinois  River i,  722 

Marriott  (schooner),  riMnoval  of  wreck  of i,  86, 929 

Marthas  Vineyard,  Mass.: 

Examination  of  Vineyard  and  Nantucket  sounds  and  of  Vineyard  Haven 

for  harl)or8  of  refuge i,87, 949 

Improvement  of  Vineyanl  Haven  Harbor i,  72,  W8 

MartiiLs  Ferry,  Choctawhatchee  River,  Ala.,  bridge  near i,  711 

MassachuHetts,  State  of: 

Bridge  of,  across  Maiden  River -*.       i,  716 

Bridkfe  of,  aiTOss  Saugus  River i,  716 

Matagonla  Bay,  Tex.,  examination  of  channel  to  Lavaca  Bay i,382;  ii,  2015 

MatanzaH  River,  Fla.  (<»*'t'St.  Augustine  Harbor) i|284;  ii,  1694 

Matawan  Creek,  N.  J.,  improvement  of ^»  i,  141, 1144 

Matewan,  W.  Va.,  bridge  across  Tug  Fork,  Big  Sandy  River i,  712 

Mathews,  I>ora(8chooner|,  removal  of  wreck  of i,  86, 929 

Mathews,  Thomas  (i*anal  boat) ,  removal  of  wreck  of i»  126, 1053 

MattamuskcH't  I^ke,  N.  C,  examination  and  survey  for  waterway  via.  i,  227;  ii,  1387 
Matta{>oni  River,  Va. : 

Improvement  of 1,212,1.329 

Removal  of  wrei-k i,  217, 1.342 

MauiiuH^  liay  an<l  River,  Ohio,  improvement  of  Toledo  Harbor,  including 

dre<lge  construction i,  592, 1209;  in,  3150 

Maurice  River,  N.  J.,  removal  of  wrecks i,  177, 178, 1249 

Medford,  Mass.,  bridge  across  Maiden  River  to  Everett i,  716 

Medomac  River,  Me.,  examination  and  survey i,  .'Vi,  804 

Memorials,  statues,  etc.: 

In  public  grounds,  Washin^on,  D.  C i,  730;  iv,390O 

Monuments  to  (lens.  Francis  Nash  and  William  Lee  Davidson  .  i,  742;  iv,  4201 

Statue  of  Fretlerick  the  Great,  Washington,  D.  C i,742;  iv,4191> 

Memphis  Harlnir,  Tenn.  (nte  Mississippi  River  Commission) i,  707;  S.,  3,  40 

MeneKaun*H»,  Wis.  (^^  MenomintHJ  River) i,519;  in,2S10 

Menemsha  Bight  and  Pond,  Vinevanl  Sound,  Mass.,  examination  for  harbor 

of  refuge *. i,  87,  949 

Menominw  Harlwr  an<l  River,  Mich,  and  Wis.,  improvement  of i,519;  ni,  2810 

MenomiiuM'  River,  Milwaukcns  Wis.: 

Examination  and  survey i,  536;  in,  2887 

Improvement  of  Milwaukee  Harlwr .• i,  529;  in,  28:i4 

MerctMl  Count v,  Cal.,  bridge  of i,  715> 

Merifr,  ( ien.  llugh,  monument  to i,  731 ;  iv,  3949 

Mereilo>*ia,  111.,  bridge  across  Illinois  River i,  722 

Menneiitau  River,  1^.,  improvement  of,  including  tributaries i,357;  ii,  liK)9 

Merrimac  River,  Sfass. : 

Examination  to  Haverhill i, 69,872 

Improvement  of i,42.  8.33 

Improvement  of  Newbury iK)rt  Harbor i,  40,  8.32 

Meters,  blast,  test  <»f i  v,  3739 

Methoils,  engineering,  t4'chni<'al  details  of.     Sir  TcH'hnical  details. 
Mexic<»,  (lulf  of,  riMnoval  of  water  hvacinths: 

Fnim  Florida  tribut;iries .* i,299;  n,  1712 

Fn)m  l>misiana  tributaries i,  360;  n,  1913 

Fn»m  Texas  tributarii^s i,  'MiO 

Miami,  Fla.,  improvement  of  Bi!»cayne  Bay i,286;  n,  1695 

Mianns  (Coseob)  River,  Conn.: 

Britlge  at  C<»scob  Harl>or i,715 

Improvement  of i,  IW,  ■♦^^2 

Michigan  City,  Iiid.: 

Improvement  of  inner  harl>or 1,544,545;  in,  2tHl9 

Improvement  of  outer  harbor 1,544,545;  iii,2tH5U 
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Michigan  Lake  {«c  aim  NorUiem  and  NorthweBtem  T>kes) ; 

(^al  to  Stm^eoii    Bay,  improvement  of,  including  h&rbor  of  ref- 
uge  -. 1,522;  iir,2816 

Caiial  to  Stunieon  Bay,  operating  and  eare 1,623;  iii,2a2l 

Dredge  boat  for  harbors  on  eastern  ehore 1,549,553,555,663,1211 

Re^-f  oft  Wind  Point,  near  Racine  Harbor,  Wis i,7S7;  iv,4ifil 

AVater  levels  (1860-1904)  and  diBchargea  (1860-1903) i,7S8;  IT,4(B7,4I»S 

Water  levels  on  east  phore,  variationH  in 1,&44 

Middle  Ground  ehoal,  Vineyanl  Sound,  Mass.,  eiaminatioa  for  harbor  of 

ref nge i,  87,  M9 

Middle  Neebish  channel,  St.  Marys  Kiver,  Mich.,  improvement  of ..  i,  586;  iii.SllS 

Middle  North  River,  Ga.,  bridge  near  Dari en i,  71H 

Middleport,  Ohio,  ice  pier  (nee  Ohio  River) •■*51;  nr,2406 

Middle  wat^rwav,  Taconia  Harlxir,  Wash.,  examination  and  enrvey     i,  704;  tv,3639 
Milan,  III.: 

Cunatruction  of  canal  around  Rock  River i(548;  in,  2!*S7 

0)ieratin);  and  care  of  canal  around  Rock  Biver i|41S;  i),22[)0 

Milfoni  Harbor,  Conn.: 

Bridge  acrocs  Houeatonic  River  to  Stratford i,  718 

Improvement  of .'.    i,  96, 982 

Hilford  HavAi,  Va..  improvement  of  harbor  at i,  211, 1.128 

Mill  Cove,  Wickford  Harbor,  B.  I.,  examination  of 1,87,934 

Miller  Bay,  Lake  Winnel>ago,  Win.  («m  Fox  River) 1,694;  iii,2S46 

Hill  River,  New  Haven,  Conn.,  improvement  of f,  94, 977 

Mill  River,  Stamford,  Conn,  (w-e  Stamford) 1,103,988 

Milwaukee  Ba^,  Har)x>r,  and  River,  Wis.: 

Examination  and  eun'ey  of  Menominee,  Milwaukee,  and  Kinnickinnick 

rivers i,636;  m,2887 

Improvement  of i,52«;  iii,2R34 

Water  levels i,736;  iv,4057 

Mines,  submarine 1,10, 12 

Ming.),  Ohio,  harbor  lines  in  Ohio  Hirer i,709;  in,  2482 

Minim  Creek -Estherviile  Canal,  B.C.  (w«  Santee  River) 1,261;  ii,155S 

Mining  casemates i,  10, 12 

Mining,  coal,  in  the  Philippines iv,3870 

Mining,  hydraulic,  in  Cahfomia 1,706;  iv,;W9.1 

Minisceoiigo  River,  N.  Y.,  examination  and  survey i,  127,  1009 

Minnesota  Kiver,  Minn.: 

Imiirovement  of i,  436;  n,  2247 

Kinul  report  on  Hurvey  of  Big  Stone  Lake  and  Lake  Tntverae  for  reeer- 

voirdam 1,430;  ii,2260 

Minnesota  ( steamer),  removal  of  wreck  of 11591;  iii,  3139 

Mispillion  River,  Del.: 

Improvement  of i,  171,1243 

Removal  of  wreck 1,178,1249 

Miarissippi  Kiver: 

Brain^rd  to  Grand  Rapids,  Minn.,  improvement  from i>422;  ii,S236 

Cii  rill  here  vi  lie,  Mo.  (we  Mississippi  River  CommisHion) i,707;  8., 3,40 

Delta  Point,  1^.  (j>fe  Mississippi  Kiver  Commission) i|707;  S.,3,40 

I>cs  Moines  Rapids  Canal  and  dry  dock,  operating  and  care 1,418;  ii,2198 

Dredge  and  snig;  boats  alxive  Missouri  River,  operation  of i.^lS;  ii,  2156 

Dre<)^  and  enag  boats  below  Missouri  River,  operation  of i>412;  it,  2126 

Dredge  boatu  for  passes  of i,  S*6,  .'Mfl,  1 203, 1 204 

Gau^ng,  including  princiml  tributaries 1,430,707;  n.'I'im;  8.,  7,63 

Graiid  IlapidH  to  Bniinerd,  Minn.,  improvement  from 1.422;        2235 

Green vilkOIiss.  {tee  Misiissippi  River  Commission) '.707;  S.  3,40 

Head  o(  Passes  to  headwalers,  survevs  from 1,707;  fi.,3, 40 

lleaii  of  Piiiwee  to  Ohio  River,  improvement,  sur\-eys,  etc i,  707:  S..3, 40 

Helena,  Ark.  (tee  Mississippi  River  Commission) 1.707:  S,   3,40 

Hopefield  Bend  (wr  Mississippi  Kiver  Commission ) i,  7l>7    S.   3,40 

Illinois  and  Mis8i->«ippi  Canal,  III.,  construction  of 1,642;  in,  2957 

IllinoisandMissisei]>pi  Canal,  III.,  oiierating  and  care i,418;  ii,2200 

IHtnoiH    River,    waterwav     to     St.    I^uis,    Mo.,   and     l>ickport,    III., 

viH ; 1,540,707;  111,2931;  a, 11.63 

ljiCr<W!«  HarUir.  Wis.,  iinpruvement  of i,418;  11,220:) 

I.«keCitv,  Minn.,  examination  of  inner  harbor I,419;  11,2204 

Loutre,  lV-«a,  La.,  closing  crevasse  in i,  343;  ii,  1681 


2144 
21(i:J 
2206 
3,  40 


INDEX.  35 

Miwiseippi  River— Continued. 

Loutre,  Pass  a.  La. ,  constructing  sill  acrosB i,  344;  ii,  1 SS2 

Memphis,  Tenn.  («ec  Mississippi  River  Commission) i|707;  8.,:^,  40 

Minnea))oIi.s  Minn.,  to  St.  Paul,  improvement  from i,  420;  ii,2230 

MisHouri  Chute,  examination  of i,  415;  ii,2150 

Missouri  River,  above,  operation  of  snag  and  dredse  boats i,  415;  ii,  21'^ 

Missouri  River,  below,  removal  of  snags  and  wrecks if  412;  ii,  2126 

Missouri  River  to  Ohio  River,  improvement  from,  including  report  on 

project  by  Board  of  Engineers  for  Rivers  and  Harbors i,  412;  ii,  2129 

Missouri  River  to  St.  Paul.  Minn.,  improvement  from i,  415;  ii 

Moline,  111.,  examination  for  lock i»419;  ii 

Nat<'hez,  Miss.  (/v«  Mississippi  River  Commission) ii^OT;  S. 

New    Orleans,   1^.,  defenses    of,    including    report    on    damp-proof- 
ing  1,6,9,10;  iv,:]728 

New  Orleans,   La.,   improvement   at,   by  Mississippi  River  Commis- 
sion  1, 707,  S.,  3,  40 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc i,  707;  8.,  .S,  40 

Ohio  River  to  Missouri  River,  improvement  from,  including  report  on 
project  bvBoard  of  Kngineers  for  Rivera  and  Harbors....  i,412;  ii,  2129, 2144 

Outlet,  dre<'lge  boats  for 1,346,346,1203,1204 

Outlet,  improvement  of it  344;  ii,  1H82 

Pass  a  Loutre,  La.,  closing  crevasse  in i,  343;  ir,  IHSI 

Pass  a  Loutre,  La.,  constructing  sill  across i|344;  ii^  1882 

Passes  of,  <lredge  boats  for 1.346,346,1203,1204 

Pepin  l^ke,  examination  of  inner  harbor  at  Lake  City,  Minn i,  419;  ii,  2204 

Pla(|ueiiiine  Bayou,  1  a.,  construction  of  lock i,350;  ii,  1K95 

Pokegaina  Falls,  Minn.,  const  met  ion  of  resen'oir  dam i,  422;  ii,  22:i'> 

■    Pok(>gama  Falls,  Minn.,  oi>erating  and  care  of  reservoir  dam i,  424;  ii,  2242 

Quincy,  111.,  to  Sny  levcH%  examination  of  east  bank i,419;  ii,22l5 

Quincy  Harbor  and  Bay,  111.,  examination  and  8ur\'ey I>419;  ii,  2218 

ResiTvoir  dams  at  head watera,  constniction  of i,  422;  1 1, 22;tt 

Re.*HTVoir  dam.s  at  headwaters,  operating  and  care i,  424;  ii,  2242 

St,  lx)nis.  Mo.,  t4i  lx>ck|>ort.  111.,  waterwav 1,540,707;  iii,  2931,  S.,  11,53 

St.  Paul,  Minn.,  gauging 1 I,4:i0;  ii,  229fJ 

St   Paul,  Minn.,  to  .Minneapolis,  improvement  from '»420;  ii,  22^{<) 

St  I'aul,  Minn.,  to  Missouri  River,  improvement  from 1.415;  ii,  21<k3 

Snag  and  dre<lg«*  l)oats  above  Missouri  River,  operation  of i,  415;  ii,  2156 

Snags  and  wrtnks  l)el(»w  Missouri  River,  removal  of i, 412;  ii,212tJ 

Sny  levee  to  Quincy,  111.,  examination  of  east  bank |>419;  ii,2215 

South  Pass,  examinations  and  survey?* i,  347;  ii,  1885 

South  I*as8,  mainti'iiance  of  channel i,  'M7;  ii,  1  SS^i 

Southwest     Pa^,     unprovcment     of,     including      dredge      construc- 
tion    1,346,1204;  n,  1882 

Vicksburg  Harl)or,  Miss.,  tmnrovement  of i,392;  ii,2050 

Vidalia,  La.  (x^^  Mississippi  River  Commission) i,  707;  S.,3,  40 

Water-level  ol)servation8  on,  including  tributaries. . .  i,  430, 707;  ii,  2296;  S.,  7, 63 

Wickliffe,  Ky.,  examination  in  front  of i,708;  S.,244 

Wn*cks,  etc.,  above  Missouri  River,  removal  of i,415;  ii,  2156 

Wrecks,  etc.,  Ih»Iow  Missouri  River,  removal  of i,  412;  u,  2126 

MlsBiwtipfii  River  Comminsion: 

Improvement  of  Mississippi  River i,  707;  S.,3,  40 

Survev  for  waterway  from  I>o<»kport,  111.,  to  St.  Louis,  Mo 1.707;  S.,  11,53 

Miflsissippi  Sound,  Miss.: 

Kxaminaticm  of  Biloxi-Ship  Inland  Harbor  channel i,343;  ii,  1847 

Kxaniination  of  Honi  Island  Pass i,:«3;  ii,  186.3 

Improvement  of  <iulf port-Ship  Island  Harlior  channel I,.'i38;  ii,  18.'{5 

Improvement  of  Horn  Island  iIarl)or  (ve  Pasc^goula  River) i,.333;  ii,  1828 

Removal  of  wriH'k  in  Horn  Island  Harbor i,342;  ii,  18:«) 

Missouri  Chute,  Miwissippi  River,  Mo.,  examination  of 1*416;  11,2150 

Missouri  River: 

Bridjje  at  Kansas  Citv,  Mo i,  713 

Bridge  at  South  Onialia,  Nebr i,  711 

Kxaniination  lH>tw<H'n  mouth  and  Sioux  Citv,  Iowa,  including  sections 
at  and  ia>ar  Hermann,  West  (tiasgow,  Wilhoite  Bend,  Lexington,  and 

St.  Joseph,  Mo 1,436;  ii.  2:i28 

HariKir  lines  at  St.  Joseph,  Mo i,  709;  ii,  2.134 

Improvement  of i,  431 ;  ii,  2:tt)0 
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Mobile  Bay  and  Harbor,  Ala.: 

Defenses  of,  including  report  on  damp-proofing i,  5, 9, 10;  iv,  3727 

1  mprovement  of i,  322;  ii,  1803 

Removal  of  wreck  from  outer  bar i,  342;  ii,  1839 

Mobile,  Jackson  and  Kansas  City  Railroad  Company,  bridge  of i,  714 

Moccasin  River  (Contentnia  Creek),  N.  C,  improvement  of i,  232;  ii,  1480 

Mohawk  River,  N.  Y.,  bridge  in  Schenectady  County i,  713 

Mokelumne  River,  Cal.,  improvement  of i,  644;  ni,3415 

Moline  Harbor,  111.: 

Examination  for  lock i,  419;  ii,  2206 

Improvement  of  Mississippi  River  between  Missouri   River  'and  St. 

Paul 1,415;  n,2163 

Monomoy  Point,  Mass. ,  removal  of  wrecks  off i,  86, 929, 930 

Monongahela  River,  W.  Va.  and  Pa.: 

Bridge  near  Rivesville,  W.  Va i,  712 

Bridge  in  Rostraver  Township,  Pa i,  712 

Examination  of  Locks  and  Dams  1 ,  3,  4,  and  5 i,  470;  in,  2540 

Harbor  lines  at  McKeesport  and  at  Port  Perry  (Dam  2) . . .  i,  709;  in,  2551, 2553 
Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va  . .  i,  457;  iii,  2494 

Improvement  at  Locks  2,  3,  and  6 • i,  458;  in,  2499 

Improvement  of  Pi ttaburg  Harbor i,  461;  in,  2510 

Operating  and  care  of  locks  and  dams i,  460;  in,  2502 

Monroe  Harlx)r,  Mich.,  improvement  of i»577;  in,  3083 

Monroe  Lake,  St.  Johns  River,  Fla.  {see  Volusia  bar) i,  283;  ii,  1692 

Montgomery,  A  la. ,  bridge  across  Alabama  River i,  716 

Montgomery  Bridge  and  Improvement  Company,  bridge  of i,  716 

Monuments,  statues,  etc.: 

In  public  grounds,  Washington,  D.  C i,  730;  iv,  3900 

To  Frederick  the  G reat,  AVashington,  D.  C i,  742;  i v,  4199 

To  Gens.  Francis  Nash  and  William  Lee  Davidson i,  742;  iv,  4201 

Moreauville,  La. ,  bridge  across  Bayou  Des  Glaises  near i,  713 

Morgan  Canal,  Tex.: 

Improvement  of  {see  Galveston  ship  channel) i,  370;  n,  1985 

0])erating  and  care i,  372;  ii,  1992 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridge  of.       i,  720 
Mormon  channel,  San  Joaquin  River,  Cal.,  improvement  of.  i,  642, 643;  in,  3413, 3415 

Mortar  batterie**,  including  report  upon  test  oi  blast  meters i,   5,11, 12;  iv,  3739 

Morton,  C.  C.  (canal  boat),  removal  of  wreck i»148, 1157 

Mosquito  Creek  Canal,  S.  C.  {see  Santee  River) i,  251 ;  n,  1552 

Mound  City,  111.: 

Examination  of  Ohio  River  at i,  456;  in,  2456 

Improvement  of  Ohio  River i,  451, 455;  in,  2406 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  of  breakwater i,  21,  780 

Mount  Holly  Branch,  Rancocas  River,  N.  J.,  improvement  of i,  157, 1228 

Mount  Hope  Bay,  Mass.  (see  Fall  River  Harbor) i,  79, 919 

Mount  Pleasant  shore,  Charleston,  S.  C,  improvement  at i,  256;  n,  1559 

Mount  liainicr  National  Park,  Wash.,  survey  for  road i,  743;  iv,  4203 

Mud  Lake,  I^i.  (.vee  Mermentau  River) i,  357;  n,  1909 

Mud  River,  Ga.,  improvement  of  waterway  via i,  276;  n,  1662 

Mud  River,  S.  C.  (see  Savannah-Beaufort  waterway) i,  262;  ii,  1639 

Murderkill  River,  Del.,  improvement  of i,  170, 1241 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of i,445;  n,  2357, 2360 

Operating  and  care i,  447;  n,  2378 

Muskegon  Harl)or,  Mich.,  improvement  of i,558;  in,  3007 

Muskingum  County,  Ohio,  bridge  of i,  720 

Muskingum  River,  Ohio: 

Bridge  at  ( iaysport i,  720 

Examination  from  Zanesville  to  Coshocton i,  48J^;  m,  2654 

Improvement  of i,  477;  in,  2622 

Operating  an<l  care  of  looks  and  dams i,  478;  in,  2624 

Mystic  River,  Conn.,  bridge  at  Stonington i,  716 

Mvstic  River.  Mass.: 

Improvement  of i»  51 ,  848 

Imj)rovt'nu'nt  of,  U*low  mouth  of  Island  End  River i,  52,  850 
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Nandna  Creek,  Va.,  improvement  of i,  204, 1319 

Nanseinond  River,  Va.,  improvement  of i,  220;  ii,  1 368 

Nan ti coke  River,  Del.  and  Md.,  improvement  of 1,191,1271 

Nantucket,  Mass. ,  construction  of  harbor  of  refuge  at i,  71, 906 

Nantucket  Harbor,  Mass. ,  examination  for  harbor  of  refuge i,  87, 949 

Nantucket  Island,  Mass. : 

Examination  for  harbors  of  refuee i,  87, 949 

Removal  of  wrecks  off  Sankaty  Head i,  86, 929 

Nantucket  Sound,  Mass. : 

Examination  for  harbors  of  refuge i,  87, 949 

Removal  of  wrecks i,  86, 929 

Napa  River,  Cal.: 

Examination  above  Mare  Island  Navy- Yard i,  651 ;  in,  3427 

Improvement  of •. i,648;  iii,.'M21 

Narragansett  Bay,  R.  I.: 

Defenses  of,  including  report  on  foundations  and  damp-proofing. .  i,  5, 9;  iv,  3712 

I  mprovement  of i,  77,  91 7 

Narraguagus  River,  Me.,  improvement  of i,  20,  779 

Narrows  of  I^ke  Cham  plain,  N.  Y.  and  Vt.,  improvement  of i,  68, 868 

Narrows,  the.  New  York  Harbor,  N.  Y.,  removal  of  wreck i,  134, 1127 

Nasel  River,  Wash.  («<•<? Willapa  River) i,686;  iv,3582 

Nash,  Gen.  Francis,  monument  to i,  742;  iv,  4201 

Natalbany  River,  La.  (j«^«  Tickfaw  River) i,355;  ii,  nK)6 

Natchez  Bay.  Ia,  {ser  Bayou  Plaquemine) i,  350;  ir,  1 895 

Natchez  Harbor,  Mi.«s.  {^e  Mississippi  River  Commissicm) i,  707;  S..  3, 40 

Natchitoches  Parish,  La. : 

Bridge  of,  across  Cane  River- i,  718 

Bridge  of,  across  Re<l  River    i,  721 

Natchitoches  Railway  and  Construction  Company,  bridge  of i,  721 

National  parks.     See  Parks. 

Naval  (Peaiv)  Monument,  Washington,  D.C i,731;  iv,3951 

Navesink  ^ North  Branch  of  Shrewsbury)  River,  N.  J.: 

Examination  an<l  survey i,  149, 1162 

Improvement  of i,  145, 1 1 53 

Navigable  waters.     *^€  Bri(iges,  Rivers  and  harbors,  and  Wrecks. 

Navigation,  Congresses  of,  Permanent  International  Connnission i,  708 

Neal)sco  Crt»ek,  Va.,  bridge  across i,  716 

Nechcs  River,  Tex.: 

Examination  and  survey  from  Beaumont  to  Sabine  I^ke i,  365;  ii,  1927 

Improvement  of / 1,361;  ii,  1914 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of i,586;  in,  31 18 

Ni»gro  Cut,  Indian  River  Inlet,  Fla.  [i^rf  Indian  River) i,  285;  ii,  UWH 

Neinadji  River,  Wis.,  bridge  at  Sui)erior i,  713 

Neuse  River,  N.  C.:  ' 

Bridge  near  Cana<lys  landing i,  719 

Bridge  at  Newbern i,  713 

Examination  and  survi'y  fnun  (ioldsboro  to  Newliern i,245;  ii,  1525 

Examination   and   Murvfv   fur   waterway   fnim   Norfolk    to    Beaufort,  • 

via '. 1,227;  ii,  1387 

Improvement  of i,  23:^;  ii,  1481 

Im|>n)veinent  of  watervvay  U'tween  Newbern  and  Beaufort 1,235;  ii,  14H5 

Newark  Bay.  N.  J.: 

Harlwir  linen  along  Staton  Island  nhore i,  701>,  1177 

Improvement  of  {Mtr  Passaic  River  dmi  Arthur  Kill) i,  l.'M,  136, 1132,  li:« 

Removal  of  wreck 1, 14H,  1157 

New  Betlford  llarUir,  Mass.: 

I)efen«i»s  of i,  5 

lni|»rovenient  of i,  71,  911 

Newl)ern,  N.  C. : 

Bri<lgi»  across  Neuse  River i,  "13 

Improvement  of  Neust*  River i,  233;  ii,  1481 

Improvement  of  Trent  River i»2.34;  ii,  148:j 

Impn>vement  of  waterwav  to  B<»auf*)rt,  N.  C i,235;  ii,  1485 

Newbury|)ort  Harbor,  Mass.,  improvement  of i,  40, 8.32 
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Newcastle,  Del. : 

Improvement  of  Delaware  River i,  149, 1181, 1214 

Removal  of  wreck  in  Delaware  River  near  Goose  Island  flats i,  156, 1200 

Newcastle,  Me. ,  bridge  across  Damariscotta  Lake  to  Nobleboro i,719 

Newell  Bridge  Company,  bridge  of i,  711 

New  Harbor,  Me.,  examination  and  survey i,  35, 812 

New  Haven  Harbor,  Conn. : 

Construction  of  breakwaters i,  95, 980 

Examination  of  channel,  via  Oyster  Point  to  Kimberly  Avenue  Bridge, 

West  River .' 1,107,996 

Improvement  of,  by  dredging i,  94,977 

New  lljeria.  La.,  bridge  across  Bayou  Teche i,  714 

New  Jersey-Staten  Island  channel: 

Improvement  of i,  136, 1 135 

Stone  monuments  to  mark  harbor  lines i,  129 

New  London  Harbor,  Conn. : 

Bridge  across  Winthrops  Cove i,  715 

Examination  of  Winthrops  Cove 1,107,1004 

Improvement  of i,  89, 971 

New  Orleans  Harbor,  La.: 

Defenses  of,  inchiding  report  on  damp-proofing i,  5, 9, 10;  iv,  3728 

Improvement  of  {see  Mississippi  River  Commission ) i,  707;  S.,  3, 40 

Newport  Harbor,  R.  I. : 

Bridge  between  Sheeps  Point  and  Gull  rocks i,  719 

Examination  of if87, 939 

Improvement  of i,  80, 921 

Improvement  of  Coaster  Harbor  Island i,  81»  923 

.Newport  News  Point,  Va. ,  removal  of  wreck  off i,  227;  ii,  1380 

Newport  River,  N.  C. : 

Examination  and  survey  of  Carrot  Island  Slough  and  Lewis  Thorough- 
fare to 1, 244;  II,  1505 

Examination    and    survey  for    waterwav   from   Norfolk  to    Beaufort 

Inlet  '. 1, 227;  II,  1387 

.     Improvement  of  Beaufort  Harbor i,  238;  ii,  I486 

Improvement  of  waterway  between  Beaufort  and  New  River i,  237;  ii,  1488 

Improvement  of  waterway  between  Newbern  and  Beaufort i,  235;  ii,  1485 

Removal  of  wreck  in  Beaufort  Harbor i,  244;  ii,  1505 

New  River,  N.  C. : 

Examination  of i,  246;  ii,  1537 

Improvement  of i,  238;  ii,  1489 

Improvement  of  waterway  to  Beaufort i,  237;  ii,  1488 

New  River,  W.Va.,  examination  at  confluence  with  Greenbrier  River.  i,477;  iii,2617 

New  Rochelle,  N.  Y.  (k^<;  Echo  Bav  Harbor) 1,110,1014 

New  Shoreham,  Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge i,83, 925 

Examination  of  harbor  of  refuge  and  of  Great  Salt  Pond i,  87, 940 

Imi>rovement  of  Great  Salt  Pond i,  85, 927 

Removal  of  wrecks  off  Southeast  light  and  Southwest  Point i,  86, 930 

Newtown,  N.  Y.,  bridge  across  Flushing  Creek  to  Flushing i,  713 

Newtown  Creek,  N.  Y. : 

Improvement  of i,  118, 10:1:^ 

Removal  of  wreck i,  126, 1053 

New  Whatcom  Harbor,  AVash. : 

Bridge  across  I  and  J  street  waterway i,  716 

Improvement  of i,  700;  i v,  3619 

New  York  Central  and  Hudson  River  Railroad  Companjr,  bridge  of i,  717 

New  York,  Chicago  and  St.  Louis  Railroad  Company,  bridge  of i,  711 

New  York  City  and  Harl>or,  X.  Y. : 

Ambrose    channel,     improvement    of,     including    dredge     construc- 
tion  1,127,1113,1208 

Arthur  Kill,  improvement  of i,*136, 1135 

Arthur  Kill,  remmal  of  wrecks i,  148, 1157, 1 158 

Arthur  Kill,  stone  monuments  to  mark  harbor  lines i,  129 

Batter)',  the,  harbor  lines  in  Hudson  River i,  709, 1127 

Battery,  the,  removal  of  shoal  off  Pier  A i,  129, 1 1 13 

Bay  Ridge  channel,  improvement  of i,  130, 1118 

Bay  Ridge  channel,  removal  of  wrecks i,  134, 1126, 1127 
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Bayside  channel,  improvement  of 1,127,1113 

Bronx  Kills,  Harlem  River,  examination  of •• i,  127, 10G4 

Bronx  River,  improvement  of i,  111,  1015 

Bronx  River,  removal  of  wrecks i,  125, 126, 1052,  ia'>:^ 

Brooklyn,  bridges  across  Gowanus  Canal i,  718 

Buttermilk  channel,  improvement  of • i,  131, 1121 

Coney  Island^  harl)or  lines  in  Gravesend  Bay - 1,709,1110 

Defenses  of,  including  report  on  damp-nrooling,  painting  of  concrete, 

and  conduits  and  switches  in  electrical  instaluitions i,  5, 9, 10;  it,  371 9 

Dredges,  construction  of 1,129,1113,1208 

East  (Ambrose)  channel,  improvement  of ....r...  i,  127, 1113, 1208 

East  Chester  Creek,  examination  of i,  126, 1061 

East  Chester  Creek,  improvement  of • i>lll»  1016 

East  Chester  Creek,  survey  of 1,112,1018 

East  River,  harbor  lines 1,709,1096,1098,1101,1105 

East  River,  improvement  of •.•••.••••.•••..•••••  r,  116, 1028 

East  River,  removal  of  wreik ••• 1,126^1053 

Engineer  de^)ot i,  15,  775 

Flushing,  bridge  across  Flushing  Creek  to  Newtown i,  713 

Flushing  Bay,  examination  and  survey i,  115, 127 

Flushing  Bay,  improvement  of i,  114, 1025 

Flushing  Creek,  bridge  between  Newtown  and  Flushing i,  713 

Ge<lney  channel,  improvement  of i,  127, 1113 

Governors  Island,  enlargement  of • i*133, 1124 

Ciowanus  Bay,  improvement  of i,  ISO,  1118 

Gowanus  Canal,  bridges  at  Brooklyn i,  718 

Gowanus  Canal,  improvement  of  (fee  Gowanus  Bay). .••.•••...••..  i,  130, 1118 

Gowanus  Creek  channel,  improvement  of i,  132, 1123 

Gravesend  Bay,  harlN)r  lines  at  Coney  Island i,  709, 1110 

Harlem  (Bronx)  Kills,  Ilarlem  River,  examination  of 1,127,1064 

Harlem  River,  bridge  at  Two  hundre<l  and  seventh  street.. •• i,  714 

Harlem  River,  examination  of  Ilarlem  (Bronx)  Kills • i»  127, 1064 

HarltMii  River,  improvement  of i|117, 1031 

Hell  (into,  East  River,  improvement  of 1,116,1028 

Hudson  River,  harlx)r  lines  at  the  Battery 1,709,1127 

iludson  River,  removul  of  reef  off  Pier  A i,  129, 1113 

Hudson  River,  removal  of  wrecks , 1,125, 126, 1052, 1053 

Improvement  of,  including  dredge  construction,  with  observations  U|>on 

actual  draft  of  large  steamshiix  when  under  way  as  compared  with 

draft  at  piers 1,127,1113,1208;  iv,3743 

Kill  van  Kull.  iinpn>vement  of  Staten  Island-New  Jersey  channel...  i,  136,  IViiy 
Kill  van  Kull,  stone  monuments  to  mark  harbor  lines  along  Staten 

Islaml  shore 1, 129 

Lemon  Cnn^k  {ftr  Staten  Island-New  Jersey  channel) i,  136, 1137 

Main  Ship  channel,  improvement  of i,  127, 1113 

Narrows,  the,  n»m oval  of  wreck 1,134,1127 

Newark  Bay,  harl)or  lines  along  Staten  Island  shore i,  709, 1177 

Newark    l^iv,    improvement    of    (see    Passaic     River    and     Arthur 

Kill)  ....; 1,134,136,1132,11.^5 

Newark  IVay.  n»nioval  of  wreck i,  148, 1157 

New  Jersi»y-Staten  Island  channel,  improvement  of i,  136, 1  l.'i5 

New  Jersey -Staten  Island  channel,  ston<'  monuments  to  mark  harbor 

lines  ...". 1,  129 

Newtown,  bridge  a<n>8s  Flushing  Creek  to  Flushing i, 713 

Newtown  CriH?k,  impn»vement  of if  116»  1^*33 

Newtown  Crei*k,  removal  of  wrtvk •..••••••.••.....  i,  126, 1053 

North  (lludsim)  River,  harlK)r  IiiH*s  at  the  Battery 1,709,1127 

North  (Ihnlson)  River,  n»moval  of  nvf  off  Pier  A 1,129,1113 

North  (Iludscm)  River,  removal  of  wrecks 1,125,126,1052,105,3 

Port  Morrin,  hart »or  lines 1,709,  ll(K5 

Red  Hook  channel,  improvement  of .•••...••••••.....  1,130,1118 

Re<i  lI(H)k  channel,  removal  of  wrtvk .••.•••••••.•••....  1, 134, 1127 

8L  (te<»rge,  Staten  Island,  harlmr  lines ••• 1,709,1175 

Rheepsheatl  Bay,  examination  and  sur\'ey i,  127,  1074 

Kpuyten  Duyvil  Cr<^'k  (wr  Ilarlem  River) 1,117,1031 

8taten  Islanii,  liarbor  lines  at  St  Geoiige  and  in  Newark  Bay ..  i,  700, 1175, 1177 
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Staten  Island-New  Jersey  channel,  improvement  of i,  136, 1 135 

Staten  Island  Sound  f  Arthur  Kill ) ,  improvement  of i,  136, 1 135 

Staten  Island  Sound  (Arthur  Kill),  removal  of  wrecks i,  148, 1157, 1158 

Staten  Island  water  front,  stone  monuments  to  mark  harbor  lines i,  129 

Steamships,  large,  observations  upon  actual  draft  when  under  way  as 

compared  with  draft  at  piers iv,  3743 

Supervision  of '. i,  705 ;  i v,  3677 

New  York,  New  Haven  and  Hartford  Railroad  Company: 

Bridge  of,  across  Coscob  (Mianus)  River,  Conn i,  715 

Bridge  of,  across  Housatonic  River,  Conn i,  718 

Bridge  of,  across  Saugatuck  River,  Conn i,  717 

Niagara  Kiver,  N.  Y. : 

Black  Rock  Harbor,  examination  and  sur\'ey  around  rapids  and  shoals 

at  head  of  river i,  617;  iii,  3271 

Buffalo  Harbor,  improvement  of i,  612;  iii,  3253 

Erie  Basin,  examination  and  survey i,  618;  iii,  3304 

Erie  Basin  and  Black  Rock    Harbor,   improvement    of  Buffolo  en- 
trance   1, 615;  III,  3267 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of   Lake  Erie  en- 
trance    1,614;  111,3264 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 1, 616;  iii,  3268 

Surveys,  etc.  (see  Northern  and  Northwestern  Lakes) i,  732;  iv,  4051 

Nisqually  waterway,  Tacoma  Harbor,  Wash. ,  examination  and  survey,  i,  704;  iv,  3629 

Nobleboro,  Me. ,  bridge  across  Damariscotta  Lake  to  Newcastle i,  719 

Nobska  Point,  Falmouth  Harbor,  Mass.,  examination  for  harbor  of  refuge,  i,  87, 949 
Nolin  River,  Kv.,  estimate  and  recommendation  for  improvement  {see  Green 

River) .'. i,497 

Nomini  Creek,  Va.,  improvement  of i»207, 1322 

Nooksak  River,  Wash,  (^e^  Puget  Sound) i,691;  iv,3604 

Nora  (barge),  removal  of  wreck  of i,  86, 930 

NorfolK  and  Western  Railway  Company,  bridge  of i,  712 

Norfolk  Harbor,  Va.: 

Defenses  of  Hampton  Roads i,  5, 9, 10 

Examination  and  survey  for  waterway  to  Beaufort  Inlet,  N.  C. .-  i,  227;  ii,  1387 

Harbor  lines  in  Smith  Creek  at  The  Hague i,  709;  ii,  1470 

Improvement  of,  and  its  approaches,  including  Hospital  Point...  i,  218;  ii,  1364 
Improvement    of    waterway     to    Albemarle    Sound,    via    Currituck 

Sound 1,224;  ii,  1376 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River i,223;  ii,  1374 

Improvement  of  Western  Branch,  Elizabeth  River i,  219;  ii,  1366 

North  Bran(!h,  Chicago  River,  III.     tSee  Chicago  Harbor  and  River. 
North  Branch,  Shrewsbury  River,  N.  J.: 

Examination  and  survey i,  149, 1162 

Improvement  of i,  145, 1153 

North  Carolina  Cut,  N.  C. : 

Examination  and  survey  for  waterway  via i|227;  ii,  1387 

Improvement  of  waterway  via i,  224;  ii,  1376 

North  Carolina,  State  of: 

Defenses  of  coast i,  5 

Improvement     of      waterways     from      Norfolk,      Va.,      to     sounds 

of 1,223,224;  ii,  1374, 1376 

Northeast  River,  N.  C,  improvement  of i,  239;  ii,  1490 

Northern  and  Northwestern  l^ikes: 

Breakwater  construction  in  Buffalo  (N.  Y.)  district,  pictorial  engineer- 
ing historv  of IV,  3818 

Bulletins i,735;  iv,4056 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich i,586;  in,  3102 

Defenses  of i,  5 

Discharges,  table  of  (1860  to  1903) 1,736;  iv,4058 

Dredge  boat  for  harbors  on  I^ke  Erie i,  592, 1209 

Dredge  boat  forharlwrs  on  eastern  shore  of  Lake  Michigan.!,  549, 553, 555, 563, 1211 
Floods,  and  sediment  and  discharge  ol>servations,  in  Cuyahoga,  Grand, 

antl  Black  rivers,  Ohio iv,3803,3813 

Harbors  on  south  shore  of  Lake  Ontario,  description,  facilities,  commer- 
cial statistics,  etc in,  33^ 
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Northern  and  Northwestern  Lakes — Continue*!. 

Improvement  of  channels  in  waters  connecting i,  581 ;  iii,  Ii092 

Navigation  of,  in  1841,  conditions  governing i,  11V2 

Survey  of  waters  connecting  Lakes  Superior  and  Huron,  final  report  on.       i,  5»n 

Survevs  and  charts 1,732,737;  iv,4(>51 

Water  levels  (1860  to  1904) i,736;  iv,  4a57 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in i,  544 

Northern  Pacific  Railway  Company: 

Bridge  of,  across  Duwamisn  River,  Wash i,  71 7 

Bridge  of,  across  Nemadii  River,  Wis i,  7 13 

North  Fork,  Skagit  River.  Wash,  (see  IWt  Sound ) i,  691 ;  i v,  3604 

North  Hero  Island  channel,  I^ke  Chaminain,  Vt.,  improvement  of i,  65 

North  landing  River,  Va.  and  N.  C. : 

Examination  and  8ur\'ey  for  waterway  via i,  227 ;  ii,  1 387 

Improvement  of  waterway  via i,  224;  ii,  1376 

North  (Tolomato)  River,  Fla.  {seei^i.  Augustine  Harbor) i,284;  ii,  1694 

North  River,  Mass.,  examination  and  survey  of  Salem  Harbor i,  69,  878 

North  ( Hudson)  River,  N.  Y.     See  New  York  City  and  Harbor. 
North  River,  N.  C: 

Examination  and  survey  for  waterway  via i,  227;  ii,  1 387 

Improvement  of  waterway  via >|224;  ii,  1376 

North  River,  Wash.  («f€  Willapa  River) i,686;  iv,  3582 

North  Tonawanda,  N.  Y.  (see  Tonawanda) i.  616;  iii,  3268 

North umlierland.  Pa.,  examination  of  Susquehanna  River  below i,  194, 129(5 

Northwest  River,  N.  C.,  examination  and  survey  for  waterway  via...  i,  227;  ii,  1387 
Norwalk  Harbor,  Conn.,  improvement  of i i,  102, 988 

O. 

Oak  Creek,  South  Milwaukee,  Wis.: 

Improvement  of i,  530;  iii,  2S;W 

Survey  of i,536;  ni,2<K)3 

Oak  llarlK)r,  Ohio: 

Bridgi»  acTOMs  Portage  River i,  714 

Exaniinatir>n  of  Portage  River  fn)m  mouth  to  bridge  at i,tJOi>;  in,  3218 

Oakland  HarlK)r,  Cat.: 

Bridge  across  San  lx»andro  Bay  at  .Mameda i,  713 

lK*ft'nw»s  of  San  Francisco i,  5 

Improvement  of i,640;  iii,  'M(f.i 

Oak  Orc-hanl  HarlK)r,  N.  Y.,  impmvement  of,  including  report  on  project  by 

B<»ard  of  Enifinet^rs  for  Rivers  and  HarlK>rB i,  619;  in,  3:^26,  'XV27 

OakwtMxl,  Mich.,  bridgt*  a('n»««  Rouge  River i,  717 

Obion  River,  Tenn.: 

Bridge  at  Pet! ys  Ferry i,  713 

Examination  of i,  443;  ii,  2351 

Impn>vcmcnt  of i,  436;  ii,  2337 

Ocr(M|iian  CrtH'k,  Va.,  inipnivcment  of i,  202,  1317 

Ocklawaha  ((>klawaha)  River,  Fla.,  improvement  of i,284;  ii,  1693 

OtMiuiIgi'C  River,  Cia.,  impn>vcment  of i,273;  ii,  1657 

Ocontv  RiviT,  <ia.: 

Examination  from  Dublin  to  Skull  shoals i,  280;  ii,  1677 

Improvement  of i,  271;  ii,  Uv>5 

Oconto  Harbor  and  River,  Wiy. : 

Constniction  of  bridge 1.715 

Improvement  of i,  520;  iii,2812 

Ocracokc  Inlet,  N.  ('.,  iin|)n>vement  (»f i»229;  ii,  1477 

Otfij'o  of  the  Chief  of  Engm%»erp,  otticers  on  duty  in i,  745 

Oll'hvrs,  engineer,  civilian  assi.^'tants  to i,  17 

OltieerH  of  the  CoriM*  of  Enginet»rH.     See  Cordis  of  Engineers. 

Ogden  Ijtnding.  Oliio  River.  Ky.,  examination  at 1,457;  iii.2477 

Ogilensburg  Harbor,  N.  Y.,  impn)vement  of i,629;  iii,3:i53 

Ohio  River: 

Ashland,  Ky.,  to  Hanging  R<H-k,  Ohio,  harbor  limvi i,  709;  in,24S7 

Briilge  U'tween  IWllaire,  Ohio,  and  Ik»nwoo<I,  W.  Va i,  712 

Briilge  at  Fjl**!  LiveriHwil,  Ohio i,  711 

Bridge  iH'twtHMi  Inmton,  Ohio,  and  Ashland,  Ky i,7ll 

Bridges  im|)eding  navigation,  report  upon " i,  19;  iii,2433 
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Ohio  River — Continued. 

Darn  below  mouth  of  Green  River,  examination  for 1,456;  iii,2465 

Davis  Island  dam,  Pa.,  operating  and  care i»464;  in,  2512 

Davis  Island  dam  to  Dam  3,  near  Osbom,  Pa.,  harbor  lines i,709;  in,  2554 

Elizabeth  town,  III.,  examination  at i,456;  ni,2453 

Evansville,    Ind.,    examination    for    harbor   at,    by    conslractioii    of 

dam  -^ 1,456;  in,2465 

Falls  at  Louisville,  Ky.,  examination  at  head  of .,.  i,502;  iii,2702 

Falls  at  Louisville,  Ky.,  improvement  of i,  484;  ui,  2662 

Gauging  (see  Mississippi  River  Commission ) i,  707;  S.,  7, 63 

General  improvement  from  Pittsburg  to  the  month i,  451 ;  in,  2406 

Henderson,    Ky.,    examination    for    harbor   at,    by    construction    of 

dam 1,456;  in,2465 

Ice  piers i,  451 ;  in,  2406 

Indiana  Chute,  Louisville,  Ky . ,  examination  of i,  502;  iii,  2702 

Indiana  Chute,  Louisville,  Ky . ,  improvement  of i,  484;  lu,  2662 

Locks  and  Dams  2-7,  construction  of i,  464;  in,  2514 

Locks  and  Dams  8,  11,  13,  18,  and  19,  construction  of i,  470;  in,  2566 

Lock  and  Dam  37,  construction  of i,  454;  in,  2428 

Louisville  and  Portland  Canal,  K y . ,  enlai^ment  of i,  484 ;  in,  2662 

Louisville  and  Portland  Canal,  Ky.,  examination  at  head  of  ....  i,502;  in,  2702 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care i,480;  in,  2664 

Mingo,  Ohio,  harbor  lines i,  709;  in,  2482 

Mound  City,  III. ,  examination  at i,  456;  in,  2456 

Mound  Citv,   111.,   to  Cairo,   examination    for   protection  of  Illinois 

side 1 1 : i,456;  iir,2459 

Ogden  Ljmding,  Ky.,  examination  at i,  457;  in,  2477 

Pittsburg  Harbor,  Pa.,  improvement  of i,  461;  in,  2510 

Band  Island,  Ky . ,  examination  at i,  502;  in,  271 1 

Snag  boat,  operation  of i,  455;  in,  2430 

Steubenville,  Ohio,  harbor  lines i,  709;  iii,  2482 

Okanogan  River,  Wash.,  improvement  of i,  701 ;  rv,  3622 

Oklawaha  River,  Fla.,  improvement  of i,  284;  n,  1693 

Olcott  Harlx>r,  N.  Y. : 

Examination  and  survey i,  630;  in,  3354 

Harbor  lines 1 i,  709;  m,  3378 

Improvement  of i,  620;  ni,  3331 

Old  Tampa  Bay,  Fla.  («ee  Tampa  Bay) i,293;  ii,  1704 

Olympia  Harbor,  Wash.: 

City  bridge  across  Deschutes  Rh'er i,  718 

Improvement  of i,  693;  nr,  3607 

Onset  Harbor,  Mass. ,  examination  of i,  87, 943 

Ontario  Lake: 

t*<ee  aho  Northern  and  Northwestern  I>akes. 

Breakwater  construction,  pictorial  engineering  history  of iv,  3818 

Harbors  on  south  shore,  description,  facilities,  commercial  statistics,  etc.  in,  3325 
Water  levels  ( 1860-1904)  and  discharges  (1860-1903) i,  736;  iv,  4057, 4058 

Ontonagon  Harlx)r  and  River,  Mich.: 

Constnu'tion  of  bridge I,  719 

Examination  of  harbor i,  518;  ni,  2796 

Improvement  of  harbor i,  511 ;  in,  2766 

Oostenaula  River,  Ga.,  improvement  of i,  320;  n,  1789 

Orange  Mills  flats,  St.  Johns  River,  Fla. : 

Improvement  at  and  near i,  282;  n,  1690 

Removal  of  wat^r  hyacinths  in  vicinity  of i,  299;  ii,  1712 

Orange  River,  Fla. : 

Bridge*  at  Buckingham i,  716 

Impnneinent  of. i, 290;  ii,  1699, 1700 

Ordna»<*e.     See  Fortifications. 

Oregon,  dredging  plant  for  harbors  on  coast  south  of  Columbia  River,  i,  663;  in,  3468 

Osage  River,  3lo,,  imprf)ve!nent  of i,  434;  n,  2320 

Osbom,  Pa.,  harbor  lines  in  Ohio  River  to  Davis  Island  dam i,  709;  in,  2554 

Oswegatohie  River,  N.  Y.  {i*ee  Ogdensburg  Harbor) a i,  629;  in,  3353 

Oswego  Harbor,  N.  Y.: 

Examination  and  survev  for  repairs  to  outer  breakwater i,  631;  in,  3363 

Improvement  of ' r,  625;  ni,  3542 

Project  for  extension  of  «leep- water  area  farther  upstream i,  626;  in,  3344 
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Otter  Creek,  Vt. ,  improvement  of i,66, 807 

Ottertail  Lake  and  River,  Minn. ,  final  report  on  survey i,  430;  ii,  22(>0 

Ooachita  City,  La.,  bridge  across  Ouachita  River  near i ,  7 1'J 

Ouachita  River,  Ark.  and  La.: 

Bridge  between  Ouachita  City  and  Bayou  Loutre,  La i,712 

Improvement  of '. i,  387;  ii,  2():W 

Outagamie  County,  Wis.,  bridge  of i,  713 

Oyster  Harbor,  V*a.,  examination  of i,  193,  1275 

P. 

Pacific  Electric  Railway  Company,  bridges  of i,  71S 

Ptogan  River,  Va.,  improvement  of i, 221;  ir,  1370 

Pamlico,  Oriental  ana  Western  Railroad  Company,  bridge  of i,  7 1 3 

Ptoilico  River,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1387 

Improvement  of ' i,^31;  ii,  1479 

Piamlico  Sound,  N.  C. : 

Examination  and  survey  for  waterway  via i,  227;  ii,  1  '>87 

Improvement  of  waterway  via i»223;  ii,  1374 

Pamunkey  River,  Va.,  impnivement  of 1,213,13.30 

Parker,  A.  A.  (steamer)  removal  of  wreck  of i,  517;  iii,  2781 

Parks,  public: 

District  of  Columbia,  improvement  and  care i,  730;  iv,  ;i899 

Mount  Rainier  National  Park,  Wash.,  survey  for  raa«l i,  743;  iv,  420.3 

Yellowstone  National  Park,  improvement  of i,737;  iv,4171 

Parsonage  Crt»ek,  N.  Y.,  bridge  at  Baldwins i.  723 

Partridge   Bav,  Mich.,  examination  and    survev  for  harbor  of  refuge  {nee 

Marcj uette  H ar lK)r ) 1 i,  51 8 ;  1 1 1 ,  2 78t5 

Pascagoula  River,  Miss.: 

Bridge  near  Scranton i,  717 

Improvement  al)ove  mouth  of  lX>g  River i,  334;  ii,  18.'i(),  18;il 

Iini)roveinent  Ih'Iow  mouth  of  Dog  River i,  333;  ii,  1828 

Pas<iuotank  River,  N.  C. : 

Examination  and  survey  for  waterway  via i>227;  ii,  13h7 

Improvement  of  waterwav  via i.  22.3;  ii,  1374 

Removal  of  wreck '. i,227;  ii,  13>« 

Passaic,  N.  J. : 

Bridge  across  Passaic  River  (eounty  bridge) i,  7lrt 

Bridge  acrosf*  Pa.Hsaic  River  ( Jenw-y  City,  Hobokeu  and  PaterK>n  8tn*et 

I^ilway  Company) f,  718 

Improvement  ol  Passaic  River i,  134,  1132 

Fftflsaic  County,  N.  J.,  bridge  of ^ r.  7hi 

Passaic  River,  N.  J.: 

Britlge  at  .Vvondale i,  717 

Bridge  at  Passaic  (county  bridge) i,  7U> 

Bri<lge  at  Pa.**saic  (Jersey  (Ity,  Ilolxiken  and  Paterson  Street  Railway 

C*)mpany) i,  718 

Improvement  of i,  134.  1132 

Pass  a  ix>utn\  Mississippi  River,  I^.: 

Closing  cn'Viisse  in i,  343;  ii,  18H1 

ConHtructing  sill  a('n>ss i,  344;  ii,  1882 

PataiwHo  River,  Md.: 

Defenst-s  of  Baltimore I,  5, 10 

Examination  of  channel  from  Brewertou  cliannel  to  S|iarrom'  Poiot..  i,  193, 1278 
Kxamiiiation  of  channel  from  main  channel  to  mouth  of  Bear  Creek,   i,  194, 1284 

Improvement  of,  and  channel  to  Baltimort* i,178, 12'>2 

Improvement  of  channel  to  Curtis  Bay i,  180,  TJ.'Sn 

Improvement  of  harlxtr  at  southwest  Baltimore (Spriiiff  Garden) i,  181, 125H 

Patchogue  River,  N.  Y.,  iinpn)vement  of  {iiee  (treat  South  Bay) i,  120,  lUi6 

Patcong  Creek,  N.  J.,  bridg(>  at  St(H*lmanville i,  720 

Pafuxent  River,  .Md.,  impnivement  of i,  200. 1314 

Pawcaturk  River,  R.  1.  an«l  (Vuin.,  imnrovement  of i,  88. 9HH 

Pawiiaw  River,  Mich,   {i^r  St.  Joseph  Harbor) i,547;  iii.2S»76 

Pawtucket  (Seekonk)  River,  R.  I.,  improvemeat  of i,  77. 915 
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Peace  Creek,  or  River,  Fla. : 

Examination  of  Charlotte  Harbor i,  301 ;  ii,  1714 

Improvement  of  Charlotte  Harbor i,  290, 291 ;  ii,  1699, 1700 

Peace  (Naval)  Monument,  Washington,  D.  C i|731;  iv  3951 

Pearl  Harbor,  Hawaii,  improvement  of i,  650;  iii^  3423 

Pearl  landing,  Illinois  River,  111. ,  bridge  near 'i,  722 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson i,  341 ;  ii,  1838 

Improvement  below  Rockport i,  340;  ii,  1836 

Pearsall  ( schooner) ,  removal  of  wreck  of ^>  177, 1248 

Pedee  rivers,  S.  C. : 

Improvement  of  Great  Pedee i,  247;  ii,  1547 

Improvement  of  Little  Pedee i,  246;  ii,  1545 

Peiikskill  Harbor,  N.  Y.,  improvement  of i,  124, 1049 

Pekin,  III. ,  bridges  obstructing  Illinois  River  at i,  721 

Pend  Oreille  River,  Wash. ,  improvement  of i,  702;  iv,  3622 

Pennsylvania  Railroad  Company: 

Bridge  tlcross  Anacostia  Kiver,  D.  C i,  714 

Bridge  across  Susquehanna  River,  Md.  (Philadelphia,  Baltimore  and 

Washington  Railroad  Co. ) i,  718 

Penobscot  River,  Me.: 

Defenses  of i,5 

Improvement  of i,  25,  783 

Improvement  of  Bucksport  Harbor i»  27,  784 

Pensacola  Harbor,  Fla. : 

Defenses  of,  including  report  on  damp-proofing  and  on  coloring  of  con- 
crete to  diminish  glare i,  5, 10;  iv,  3726 

Improvement  of,  including  dredge  construction i,  313, 1207;  ii,  1779 

Pensauken  Creek,  N.  J.,  bridge  between  Camden  and  Burlington  counties..       i,  719 

Pentwater  Harbor,  Mich.,  improvement  of i,  560;  in,  3011 

Peoria,  111. ,  bridges  obstructing  Illinois  River  at i,  721 

Peoria  and  Pekin  Terminal  Railway  Company,  bridge  of i,  721 

Peoria  an<l  Pekin  Union  Railway  Cx)mpany,  bridges  of i,  721 

Pepin  Lake,  Mississippi  River,  Minn.: 

Examination  of  mner  harbor  at  Lake  City i,  419;  ii,  2204 

Improvement  of  Mississippi  River  between  Missouri  River  and  St. 

Paul 1,415;  ii,  2163 

Pequonnock  River,  Conn,  (see  Bridgeport  Harbor) i»  99, 985 

Pere  Marquette  Lake,  Mich,  (see  Ludmcton  Harbor) i,  562;  in,  3016 

Permanent  International  Commission  oi  Congresses  of  Navigation i,  708 

Perquimans  River,  N.  C,  examination  at  and  near  Hertford i,  227;  ii,  1380 

Perry ville,  Md.: 

Bridge  across  Susquehanna  River  to  Havre  de  Grace i,  718 

Improvement  of  Susquehanna  River i,  182, 1257 

Peru,  111.,  bridge  of  city  of i,  722 

Petaluma  Creek  and  Harbor,  Cal.: 

Bridge  near  Petaluma i,  715 

Improvement  of  creek i,  647;  iii,  3420 

Petersburg,  Va.,  diversion  of  Appomattox  River  at i,  222;  ii,  1371 

Petoskev  Harbor,  Mich.,  improvement  of i, 569;  in,  3035 

Pettys  ferry.  Obion  River,  Tenn.,  bridge  at i,  713 

Philadelphia,  Pa.: 

Defenses  of  Delaware  River i,  5, 10 

Improvement  of  Delaware  River  at i,  149, 1181, 1193 

Removal  of  wreck  in  Frankford  Creek i,  156, 1200, 1201 

PhilHdeli>hia,  Baltimore  and  Washington  Railroad  Company,  bridge  of i,  718 

Philippine  Ih^lands: 

(oal  mining  in iv,  3870 

Defcnst»s  of i,  10,  12 

Pierhead  lines.     .SVr  Harl>or  lines. 

Pierre,  S.  Dak.  (sre  Missouri  River) i,  431 ;  ii,  2:^00 

Pierre,  Fort,  S.  Dak.  (.^re  Missouri  River) i,  431 ;  ii,  2300 

Pigeon  Bayous,  f^.,  imj>rovement  of i,  350;  n,  1895 

Pike  Cn'ck,  Wis.: 

Imj)rovement  of  Kenosha  Harbor i,  531;  ni,  2841 

Survev  of  Kenosha  Harbor  for  protection  against  storms i,  532 

Pillsboro  Landing,  Tar  River,  N.  C,  bridge  at i,  719 

jR/7e  Lsland  Sound,  Fla.  (^^e  Charlotte  Harl)or) 1,290,291;  ii,  1699,1700 
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Pine  I^keand  River  (Charlevoix  County),  Mit'h.: 

Examination  of  Charlevoix  Harl)or i,570;  in,  3048 

Improvement  of  Charlevoix  Harbor i,  567;  in,  3031 

Pine  River  (St.  Clair  County),  Mich.,  improvement  of i,579;  in,  3085 

Pine  River,  Minn.: 

Conntruction  of  reservoir  dam i,  422;  n,  22.35 

OiHjratinK  and  care  of  renervoir  dam i,  424;  n,  2242 

Pinole  Point,  Cal.  (w«  San  Pablo  Bay) i,641;  in,  3411 

Pitt  County,  N.  (\,  bridge  of i,  719 

Pittaburg  Harbor,  Pa. : 

See  aUo  Allegheny,  Monongahela,  and  Ohio  river?. 

Improvement  of i,461;  in,  2510 

Plantation  Creek,  (Ja.,  examination  and  8ur\'ey i,  279;  n,  U>(i9 

Plaquemine  Bayou,  1^. : 

Improvement  of i,  350;  n,  1895 

Removal  of  water  hvacinths i,360;  n,  1913 

Platteburg  lIarl)or,  N.  Y.,  improvement  of  ...•. i, 07, 867 

Plymouth  HarlK>r,  MasH.,  improvement  of i,  63,  862 

Po(M)moke  River,  Md.,  improvement  of i,  188, 1266 

Points*  Aux  Banpief),  Slich.,  examination  at,  for  harbor  of  refuge i,581;  in,  3088 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge i,  82, 923 

Kxamination  of  harl>or  of  refuge  and  of  pond  entrance i,  87, 949 

Improvement  of  oond  entrance i,  8:^,  925 

Removal  of  wreck i,  86, 9,30 

Point  IMnole,  Cal.  (w*- San  Pablo  Bay) i,641;  in,  3411 

Point  WilHon,  Cal.  (^€  San  Pablo  Bay) i,641;  in,:Wll 

Pokeurama  Falls,  Mississippi  River,  Minn.: 

Constnution  of  reservoir  dam i, 422;  n,  22.35 

Operating  and  care  of  ri'servoir  dam i»424;  n,2242 

Pollock  Ri I)  Slough,  Mass. ,  removal  of  wrecks i,  86, 9:i0 

Pomeroy,  Ohio,  ice  harlx)r  at  Kerrs  Run  fje«  Ohio  River) i,451;  in,  2406 

Pomeroy  Center,  Ohio,  ice  pier  (ttee  Ohio  River) i,  451 ;  in,  240<J 

Ponchatoula  River,  \a.  (w^Tickfaw  River) i,  355;  n,  1906 

Poml  (/nH»k,  or  River,  Ky.,  examination  of i,  502;  in,  2714 

Pony  Slough,  Coos  Bay,  Oreg.,  improvement  of i,  655;  in,  .3442 

Popes  Island.  Va.,  removal  of  wni'k  of! i,  193,  1274 

Porcupine  iHland,  lUir  llar)K>r,  Me.,  construction  of  breakwater i,  21,  780 

Portage    l^ke,    Manistee  Count v,  Mich.,   improvement  of  harbor  of  ref- 
uge   *. 1, 565;  111,  3025 

Portage  l^ke  ami  I^ke  SujK^rior  canals,  Houghton  County,  Mich.,  improve- 
ment and  can* 1,512,514;  in,  2767 

Portage  River,  Houghton  County,  Mich.,  waterway  via i, 512,514;  in,  2767 

Portage  River,  Ohio: 

Constniction  of  bridge  at  Oak  Harbor I,  714 

Kxamination  from  iiumth  t(»  Oak  Harbor  bridge i,609;  in.  3218 

Improvement  of  Port  Clinton  Harbor i,  593;  in,  3157 

Port  Arthur,  Tex.,  bridge  acrons  Taylore  liayou  near i,  718 

Port  Arthur  Canal,  Tex.,  examination  antl  sur>'ey  of  Sabine  Lake,  including 

conmvt ion  with i,  361 ,  365,  ii,  191 4,  1 927 

Port  Chester  HarUir,  N.  Y.,  improvement  of 1,107.1010 

Port  Clinton  Harl>i»r,  Ohio: 

F^xamination  of  P<»rtagi»  River i,  609;  in,  ,3218 

Improvement  of 1,593;  in,  3157 

Port  llarfortl,  Cal.  (x'vSan  Luis  ObisiH)  Harbtir) I.<i:j5;  iii,:i3?H) 

Port  Huron,  Mich.,  impn>vfment  of  Black  River  at i,57K;  iii,.*^)84 

port  ,Jefffrr<on  Harl>or,  N.  Y.,  improvement  of 1,112,1021 

Portland,  Ky.: 

Knlargrmt'iit  <»f  I^misville  and  Portland  Canal i,  484;  in,  2ti«i2 

Kxamination  at  head  of  I^misville  antl  Portland  Canal i,502;  in,  2702 

0|M'rating  and  can»  of  l^niisville  and  Portland  Canal i,  489;  in,  2664 

Portland,  Me.: 

DeffiiHt^s  of,  including  re(M>rt  on  damp-proofing i,5, 9;  iv.  3709 

Improvement  of  harUtr i,  .32,  791 

Removal  of  wreck  off  P(»rtland  Head  light \/M,  792 

Portland,  On»g. : 

St-e  nlAo  Willamette  River. 

Bridge  acniss  Willamette  River i,  716 
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Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Final    report    on    Hurvev  of   Ottortail  Lake  and  River  for  reservoir 

dam \ 1,430;  ii,2i:e0 

Final  report  on  Hurvey  of  Red  Uike  and  Red  Lake  River  for  reservoir 

dam 1,430;  ii,2260 

Improvement  of i,  427;  ii,224S 

Redwoo<l  Creek,  Cal. ,  improvement  of i,  638;  iii,  3407 

RegulationH  and  rulen: 

For  navigation  of  eanals,  etc i,  710 

For  openniK  of  drawbridges i,  710 

For  rnnninj?  of  loone  logs,  Hte^imboatH,  and  raftB  on  certain  streams i,710 

Rehoboth  iiay,  Del.,  wat<»rway  via i,  175, 1247 

Reservationn,  public.     ^See  Parks. 
Reservoirs: 

Ri^  Stone  I-^ko,  Minn.,  final  report  on  survey i,  430;  ii,  2260 

Mississippi  River,  headwaters,  constniction  of i,  422;  ii,  2235 

Missi8sipi>i  River,  headwaters,  operating  and  care i,  424;  ii,  2242 

Mississinni  River,  headwati»rs,  survey  of  flowage  lines i,  422;  ii,  2235 

Ottertail  i^ke and  River,  Minn.,  final  report  on  survey i,  430;  ii,  2260 

Re<l  I>ake  and  Red  Lake  River,  Minn.,  final  report  on  survey i,430;  ii,  2260 

Traverse  l>ake,  Minn.,  final  report  on  survey i,  430;  ii,  2260 

Washington  Aciueduct,  D.  C i,  726,  727;  iv,  3883, 3889 

Resolutions,  joint,  Fifty-eighth  Congress,  second  session,  affecting  Corps  of 

Engineers iv,  4314 

Revert*,  Mass. ,  bridge  across  Saugus  River  to  Lynn i,  716 

Richland  Creek,  Ten  n.  ( /jf/*  Ten  new*ee  River  above  Chattanooga).  i,444;  ii,  2357, 2359 

Richmond  Harbor,  Va.  (see  James  River) i,  214, 1332 

Ripley,  Ohio,  ice  pier  (nee  Ohio  River) i|451;  iii,  2406 

Rivers  and  harbors  (^see  aho  Technical  details): 

Appropriations  lor  o|)erations  during  the  past  year i,  17 

Ai)propriations  for  llH)5-(i,  estimates  of i,  18 

Board  of  Engineers  for  (see  also  Committee,  etc. ) i,  704;  iv,  3671 

Board  of  Engineers,  The i,  4, 749 

Bridges 1,711,713,720 

(k)mmittee  on,  House  of  Representiitives.     »SVr  Committee,  etc. 

Engineer  divisions *. i,  18 

Expimditures  during  the  past  year i,  18 

Harbor  lines,  establishment  of i,  709 

Rules  governing  navigation  of  canals,  etc i,  710 

Rules  governing  the  opening  of  drawbridges i,  710 

Rules  governing  running  of  loose  logs,  steamboats,  and  rafts  on  certain 

streams i,  710 

Status  of  works i,  18 

River  View,  M<1.,  removal  of  wreck  in  Potomac  River i,  217, 1341 

Rivesville,  W.  Va.,  bridge  across  Monongahela  River  near i,  712 

Roads: 

In  Mount  Rainier  National  Park,  AVash i,  743;  iv,  4203 

From  Valdes  to  Fort  Egbert,  Ahuska i,  744;  iv,  4217 

Tn  Yellowstone  National  Park i,  737;  iv,  4171 

From  Yukon  River  to  Coldfoot,  Alaska i,  744;  iv,  4217 

Roanoke  River,  N.  (\,  improvement  of 1,226;  ii,  1379 

Rockhall  Harbor,  Md.,  improvement  of i,  183, 1259 

Rockhaven,  N.  Dak.,  ice  harbor  (^/v  Missouri  River) i,431;  ii,  2300 

Rockland  Harbor,  Me,,  improvement  of i,  28,  786 

Rock  port,  Mass.: 

ConHtructioii  of  harbor  of  refuge  in  Sandy  Bay i,  43,  835 

Im^)roveinent  of  harbor i,  45,  836 

Rock  River,  111.: 

Construction  of  canal  around i,  542;  iii,  2f>57 

F^xainination  from  mouth  to  Roekfonl i,  419;  ii,  2223 

Operating  and  care  of  canal  around i,  418;  ii,  22lX) 

Rocky  River  HarlK>r,  Ohio,  examination  of i,(K)9;  iii,  3222 

Rogers  shoal,  Nantucket  Sound,  Mass..  removal  of  wnn-k  on 1,86,929 

Bomerly  Marsh,  <  Ja.,  improvement  of  waterwav  via i,  276;  ii,  1662 

Bondont  Harbor,  N.  Y.,  improvement  of * i,  123, 1048 
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Root  River,  Win.: 

Bridpe  at  Racine i.  715 

Improvement  of  Ratune  Harbor i,  630;  in,  2H:iM 

Survey  of  Racine  I Iarl)or  for  protection  against  stonns i.  r>3 1 

Rose  Bay,  N.  C,  examination  an<i  8ur\'ev  for  waterway  via i,227;  ii.  1387 

Rostraver  Townnhip,  Pa.,  bridge  across  Monongahela  River i.  712 

Rouge  River,  Mich.: 

Bridgi*  at  ()akwo<Mi i,  717 

Imorovement  of i,57B;  in,  3082 

Bough  River,  Ky.: 

1  inpn>vement  of 1, 500;  ni,  JfiOO 

()rH»rating  ami  care  of  lock  and  dam i,  501 ;  in,  2«)97 

Round  Lake,  Mich.: 

Kxamination  of  Charlevoix  1  larbor i,  570;  in,  3048 

I mpn)vement  of  Charlevoix  Harbor i,567;  in.  .3031 

Ruhn4  and  n^ulatiouH: 

For  navigation  of  canaln,  etc i.  710 

For  o]K*ning  of  drawbriclgeH i,  710 

For  running  of  lo(»He  logH,  Hteamlxmts,  and  raft«  on  certain  streaiiiH i,  710 

8. 

Sabine  I^ke,  Pawn,  and  River,  Tex.: 

Kxamination  and  survey  fmm  Necheo  River,  and  from  Orange  on  Sabine 
River,  to  Sabine  l^ke,  unci  thence  to  Sabine  Pat«,  including  i*onnei'- 

tion  with  Port  Arthur  (anal 1,361,365;  n,  1914.  11»27 

Kxamination  of  river  from  mouth  to  Logannport i,  i^66;  n.  1956 

n:irlK>r  linen  in  \tAt*» i,  709;  n.  HHiS 

Improvement  of  mouth  of  river  and  of  channel  through  lake i,  361;  n.  1914 

Impn»veiiH'nt  of  river 1,362;  n,  1915 

Improvement  «»f  Sjibine  Pa.**H  Harlxir 1,1^3;  n.  1916 

Sat*k  raft**.  ruIt»H  g«>vernimr  running  of,  on  certain  Htreamt* i,710 

Saco  River,  Me.,  improvement  of i,  .'$5.  82S 

SacnuiuMito  Hivcr,  Cal.: 

Improvement  of 1,645;  in,  3417 

lmpn)V('mrtit  nf,  by  California  IVbriH  CoinmiHaion i,  706;  i v.  3693 

Sag  Ilarlxir,  N.  Y..  impn»vement  at i,  115.  1027 

Saginaw  Harbor  and  Kiv»T,  Mich.: 

Bridge  at  Siiginaw i,714 

Improvi'incnt  of  river i,572;  in,  .3(»74 

Sailors  Kncampment,  St.  Marys  River.  Mich.: 

Improvement  <»f  river I,5H3;  in,  M^.H) 

Kem(»\al  «if  ^unken  crib in,  3139 

St.  .\ndrewH  Kiy.  Fla.,  examination  «>f  entrances,  and  thence  to  town  of  St. 

Amin'vxs  Bav i,322;  n,  1797 

St.  .Vu^ustine  llarlH»r,  Fla..  improvement  of i,284;  n,  Hii*4 

St.  Charles  Bay,  Tex.,  (examination  of i,382;  n,  2<H9 

St.  Clair  (*anal,  l4ike,  and  River,  .Mich.: 

Improvement  of  canal 1,588;  in.  3126 

Improvement  of  ehanneN  in  wat4*rB  (.connecting  the.Great  l.Ake»i.  i,581;  in,  :m>92 

()|H'nitin»:  and  eare  of  canal '. i,  589;  in,  .3128 

Removal  of  wn-eks,  et<' 1.591;  111,3138,31.39 

Survevs,  etc.  (wr  Northern  and  North w«»«teni  I^kea) i|  732;  iv,  4n51 

St,  Croix  Like  and  Biver.  Wis.  and  Minn.,  improvcMuent  of 1.425;  n,2245 

St.  F^anci^•  Kiver.  Ark.  and  Mo.: 

<  iauL'in^:  I  ."/'Mississippi  River  Com  mi  wion) i,  707;  S.,7.tJ,3 

Improvement  of,  in  .\rkansas i, 408;  ii,  2115 

Improvement  «>f,  in  Missouri 1,410;  n,  21 17 

St.  Cieorge,  Staten  Island,  N.  Y.,  harlH)r  liiu»fl  at i,  70i),  1 175 

St.  <ieorvre  Sound,  Fla.  («<r  CamiU»lle  l>ar  ami  harbor) i,302;  ii,  1762 

St.  J(»hns  Kiver.  Fla.: 

I  H'fens«*s  of i,  5 

HarUir  lines  near  Jacksonville i,  709;  n,  17.'>7 

Improvement  U>tween  Jacknonville  and   the  ocean,  including  dredge 
nuistniction 1,280,1266;  ii.  Hi85 

KN(j  HK)4 4 
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St.  Johns  River,  Fla. — Continued. 

lumrovement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

flata 1,282;  ii,1690 

Improvement  of  Volusia  bar,  and  between  Volusia  bar  and    Lake 

Monroe i,  283;  11.1692 

Removal  of  water  hyac^inths , i,  299;  ii,  1712 

St.  Jone»  River,  Del. : 

Improvement  of i,  173, 1245 

Removal  of  wreck i,  178, 1249 

St.  Joseph,  Mo.: 

Examination  of  Missouri  River  at  and  near i,  4.*^;  ii,  2328 

Harbor  liuey  in  Missouri  River  at i,  709;  ii,  2334 

Improvement  of  Missouri  River  at i,  431 ;  ii,  2300 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor -. i,  547;  iii,  2976 

Improvement  of  river i,  459;  in,  2976, 2978 

St.  Lawrence  River,  N.  Y.: 

Cape  Vincent  Harbor,  improvement  of i,  H27 ;  in,  3349 

DefenseH  of i,  5 

Long  Sault  Inland,  improvement  at i,  630 

Ogdensburg  I  larbor,  improvement  of i,  629;  in,  .*{35ii 

Ogdensbur^  to  foot  of  Lake  Ontario,  removal  of  shoals i,  628;  in,  3352 

St.  Lawrence  River  Power  Company i,  630 

St.  Louis,  Mo.: 

Improvement  of  Mississippi  River  Ijetween  mouths  of  Mist«ouri  and  Ohio 

rivers i,412;  n.  2129,  2144 

Survey  for  waterway  to  Lockport,  111 i,  540,  707 ;  in,  2931 ;  S. ,  1 1 ,  53 

St.  Louis  Bay  and  River,  Minn,  and  Wis.: 

Examination  of  river  fnuii  foot  of  rapids  to  New  Duhith i,  518;  in,  2803 

Improvement  of  Duhith-Superior  Harbor i,  505;  in,  2747 

St.  Louis,  San  Francisco,  and  New  Orleans  Railroad  Company,  bridge  of i,  719 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Coinmercial  statistics. . . *. i,  58^;  in,  3102 

Improvement  of  channels  in  waters  connecting  the  Great  I^kes.  i,  581;  in,  3092 

Improvement  of  Hay  Lake  and  Neebish  channels i,  586;  in.  31 18 

Improvement  of  river  at  the  falls i,  583;  in,  :i096 

Operating  and  care  of  canal , i,  585;  in,  3100 

Removal  of  sunken  crib  alx)ve  Sailors  Encampment in,  3139 

Surveys,  et<*.  (see  Northern  and  Northwestern  Lakes) i,  732;  iv,  4051 

Survey  for  improvement,  linnl  report  on i,  591 

St.  Paul  Minn.: 

Sec  (//>•'>  Mississij»pi  River. 

(Tau;iing  Mississippi  River  at i,  430;  n,  2296 

St.  Peters  River,  Minn.     .SVv  Minnesota  River. 

Sakonnet  River,  R.  I.,  improvement  of i,  76, 914 

Salem  Harbor,  Mass.,  examination  and  survey i,  69,  87S 

Salmon  iiay,  Wash.,  iinprovement  of  waterway  via i,  695;  iv,  3611 

Salmon  River,  Conn.  («<*♦  C(mnc<'ticut  River) 1,91,973 

Salt  River,  Ky.,  examination  from  mouth  to  Shephertlsville i,502;  in,  2718 

Samamish  I^ake,  Wash,  {ser  PiiiretSound-l^ke  Washington  waterway) .   i,  61>5;  iv,  3611 

Sampit  River  ((Jeornetown  llarlKn),  S.  C. : 

Examination  and  survey i,  262;  n.  1.591 

Improvement  of  [Kce  AVinyah  \)i\\] i,  249;  n,  1549 

San  .\ntonio  estuary,  (^al.  !."*/(  )aklan«l  llarlw^r) i,640;  ni,:^)9 

SandlK*ach  (Harl)(»r  lieaeh),  .Alich.: 

Improvemeii!  of  hiarbor  of  n-fuue i,  575;   in.  :H)77 

AVater  levels i,  736;   i v.  4057 

San  l)ie*:o  llarlH>r,  Cal.: 

1  )efense>  of i ,  .5 

Improvenu'nt  of i,iVM;  iii^'XiSo 

Sand  Islarnl.  Ohio  River,  Ky..  exaininalion  at 1,502:  ni.2711 

Samlusky  Harbor  aii<l  Jiiver.  Ohio: 

Kxamiiiation  of  river  from  m(»iith  to  Fremont i.UHi;  iii,322^) 

Improvement  of  harln^r,  iin"lu<linK  <lredjje  construction i,594,  12<>i»:  ni,3159 

Sandwieh  Islands.     N<r  Hawaiian  I>lan<ls. 

Sandy  Hay,  CajH'  Ann,  Mass.: 

Constnieticm  of  harKor  <^f  refuLM* i,  43.  S3t> 

Impnjvement  of  Rockport  liarUir i,  45,  8;V» 
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Sand)'  Lake,  Minn.: 

Constniction  of  reservoir  dam '. ». .  i,  422;  ii,  22IS5 

Operatinj?  and  c&n*  of  reservoir  dam i,  424;  ii,  2242 

San  Francisi'o  and  North  Pacitic  Railway  Company,  bridge  of i,  715 

San  FrancifikM)  Bay  and  Harlx>r,  Cal.: 

Bridge  across  Cliannel  ntreet  waterway,  San  Francim*o i,715 

DefenseH  of,  inrluding  re(>ort  on  roa<lH  and  road  building,  damp- proofing, 
rejHTVoirs  for  water  supply,  tyi>es  of  ventilat(»r8,  and  flat  can*  for 

iiicline<l  tramway i,  5;  iv,  87,'i3 

Examination  of  lWlvt»<l(*re  narlK>r i,  661;  iii,,'M24 

Improvement  of  channel  l)etween  Straits  of  Kanpiines  an<l  the  (iolden 

(Jate 1.641;  iii..H411 

Impmvement  of  harlK)r • i,  640;  ii i,  344)8 

Improvement  of  Oakland  Harl)or i,640;  iii,.S409 

Han  Jacinto  Kiver, Tex.,  impn>vement  of  ( Mr  (ralvestonHhip channel).  i,370;  ii,  1985 
Son  J<»a<)uin  River,  Cal.: 

Bri<lge  at  DtiH^mloH i,719 

I mpn ivement  of i,  642;  1 1 1,  .*M  1 8 

Improvement  of,  by  Califoniia  IK*bri*»  Commission i,  706;  i v,  M9'S 

Iiiipntvemcnt  of  St<K>kton  and  Monnon  channels i,643;  iii,.3415 

Sankaty  Head.  Nantm'ket  Inland,  Mani*.,  removal  of  wre<*ks  near i,s6, 921) 

San  I^*un<lro  liav.  Cal.: 

Bridgt*  at  Alame<ia i,  713 

Improvement  of  (j«r  Oakland  II arl)or) i,(MO;  iii,:^09 

San  LniM  Obi?*|K»  llarUtr,  Cal.,  improvement  of 1,61^5;  in,  3.'{))0 

San  Tablo  Bay,  Cal.,  iiiiprovtMut'Ut  of i, 641;  in,  3411 

San  Pedro  Bay  and  lIarl)or,  Cal.: 

Bridge  ar*n»**  Wilmingttm  liiiy  to  Wilmington i,718 

Construction  of  <hvj»-\vater  harlxtr i,*W2;  iii,.3.')H5 

IiiiprovciiuMit  of  Wdmington  inner  harl)or 1,61^4;  iii.:i:W7 

Santa  Cruz  Bay,  Cal.,  examination  of i,«W7;  in.  .3400 

SauttH'  River,  S.  C.,  impntvemciit  of 1,251;  n,  l.">52 

.SanbMtttt  liay,  Fla..  improvement  of i,292:  ii,  1702 

Saury  Mai«l  (M'lnK»in'r).  removal  of  wret*k  of i,  12.*),  1052 

SauiT.iturk  IlarUir,  MicJi,,  impn»vement  of i,551;  in.  2^)84 

»SiugatU4'k  Rivrr.  Coim.: 

Bridire  at  Wc.**t|M)rt 1.717 

ImpntveuHMit  of i,  l(H,t)S7 

Saugcrtu*?^  llarUfr,  N,  Y.: 

IiiipntvciiK'iit  of I,  12-.  H>45 

RtMiit»\al  nt  wHM'k I,  12">,  1(»52 

Sau'ju."  Riser.  Mji^s. : 

Britlm*  U'tuiTii  R<*vcn»  and  Lynn 1.716 

linproM'iiH'nt  of  Lynn  liarl)or f,.'>().S47 

Sauk  RiMT,  Wi-.: 

Kxaiiiination  «►(  Port  WaHhimrton  IIarlM)r i,5;{<J;  m,2SW 

Iiiipr«»\tiiu'i»t  •»(  P«»rt  Wai«biugton  llarlxtr 1,528;  in,2H:^5 

Saiilt  St«v  Marie.  Mii-h.     .si*  St.  Marvf*  Kiver. 

.<ausal  CnM'k.  Tal.  \s.r  Oakland  IIarr)i)r) 1.640;  m,  340?) 

Savannah  llarlHirauil  Ri\er.  <ia.: 

Ilii'k't*     1 '  •»l»>tni.*ting.  at  AugUMta i,  72t) 

hftVn-4s  ni.  inrludim:  n»|»ort  on  dam|>-nrooting 1.5, i);  i v.  1)723 

IniproM  iii»-nt  of  harUtr.  including  driHige  eoiiHtniet ion i,2»>2,  1212;  n,  W»3<.» 

lnipr«'\iiii»iit  oi  rixiT  alH>v<'  Augiu«ta i,  2*i7:  n,  1»>5<) 

hn|»n»\,ni»ni  •»{  river  U'twc^'ii  A  ugiiHta  and  Savannah i,2»>5;  n,  1648 

hiipn^MiiMnt  ••!  \\ater\\ayto|{4*aufort,S.C.  (^r  Savannah  Harl»4»r) .   i,2»>2;  n.  hi.3?* 

Ini}.i.»\t  nniit  ••!  watiTway  tt»  Feniandina,  Fla i,276;  n,  1»M52 

R.  iii..\al  '«!  \N  n-ek  in  harlNir i.  271);  n.  Hwis 

Sa\  \  ill  .  \ .  V  .  iniproveuM'iit  (»i  Bn»wiH  Creek i,  IT.*.  in:{5 

>.!ii  i.« .  ta!\   R:(il\va\  ( '<»in|»;uiy.  bridge  of i,  71.3 

S.!i....    •!  Applii-atinn.  Kn^ine<'r.  including  n'|M»rt  on  methiHlH  of  count  met - 

■  I.J  'lul.linL-  tnr I,  12, 14.  15.  741,751;  iv.  .3MWi.  4is:{ 

^.ln  .'l.  I  A  ll«'r>.tnianii  (cimal  Unit ).  removal  of  wn*ck  of i,  125:   1o5l» 

^el:!i\   K.il  Ri\ir,  Pa  .  removal  t»f  wn*ck i,  l.'>*».  ll'^M 

>.  iM.i!.    I  l.irl-'r.  ^la^-.,  impn»vcm«*nt  «»f i.  Uti.  sii^) 

>.  i:iM.'!i.  ^Ii~>-..  Kridki**  acro^^  PiuH'airoiila  RiviT i.  717 

*-t  u||»  iih»ML'  River.  N.  C.,  impntveiiient  of 1.22S;  u,  1476 

>ea  liiT'l  'M-liOMner),  n*moval  <if  wrwk  of i,  156.  Ii^io 
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Seacoast  defenses.     See  Fortifications. 

Searchlights : i,  9, 11 

Seattle,  Wash.: 

Bridge  across  Duwamish  River  near i,  717 

Improvement  of  Puget  Sound-Lake  Washington  waterway i,  695;  iv,  3611 

Sea  wal Is i,  10, 12 

Sebewaing  River,  Mich.,  improvement  of i, 574;  iii, 3075 

Secretary  Creek  ( Warwick  River),  Md.,  improvement  of i,  187,  1265 

Seekonk  (Pa>^  tucket)  River,  R.  I.,  improvement  of i,  77,  915 

Severn  River,  Md. ,  removal  of  wreck i,  193, 1273 

Sewaren,  N.  J.,  removal  of  wreck  in  Arthur  Kill i,  148,  11 '*7 

Sewell's  bridge,  York  narV)or,  Me.,  obstruction  to  navigation  by i,  723 

Shag  rocks,  San  Francisco  Harbor,  Cal.,  removal  of" '. i,  640;  iii,  3408 

Shaws  Cove,  New  Ix)ndon,  Conn.     See  New  London  and  Thames  River. 
Shears,  the,  Delaware  Bay,  Del. : 

Construction  of  harbor  of  refuge i,  154, 1 199 

Examination  of  harbor  of  refuge i,  157,  1215 

Removal  of  wreck  at  harbor  of  refuge i,  156, 1201 

Shel>oygan  Harbor,  Wis. ,  improvement  of i,  527;  iii,  2H30 

Sheepscott  River,  Me.,  bridge  at  Edgecomb i,  717 

Sheepshead  Bav,  N.  Y.,  examination  and  survey i,  127, 1074 

Sheeps  Point,  Sewport  Harbor,  R.  I.,  bridge  to  Gull  rocks i,  719 

Shenango  No.  1  (car  ferry),  removal  of  wreck  of i,  608;  in,  3209 

Sheridan  statue,  Washington,  I).  C i,  730;  iv,  3949 

Sherman  statue,  Washington,  D.  C i,  730;  rv,  3948 

Shiawassee  River,  Mich.,  improvement  of i,  574;  in,  3074 

Shilshole  Bay,  Wa.sh.,  improvement  of  waterway  via i,  695;  iv,  361 1 

Ship  channel  connecting  waters  of  the  Great  Lakes,  improvement  of.  i,  581 ;  in,  3092 
Ship  Island  Harbor,  Miss. : 

Examination  of  channel  to  Biloxi i,  343;  ii,  1847 

Improvement  of  channel  to  GuUport i,  ;i38;  n,  1835 

Ship  John  light,  Delaware  Bay,  removal  of  wrecks  near i,  156, 157, 1200, 1201 

Shoal  Harbor,  N.  J.,  improvement  of i,  144, 1152 

Shoal  water  Bay  ( Willapa  Harbor)  Wash.,  improvement  of i,  686;  iv,  3582 

Shreveport,  I>a.: 

Examination  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  398;  ii,  2075 

Improvement  of  Cypress  Bayou  and  lakes  to  Jefferson,  Tex i,  1^86;  n,  2037 

Improvement  of  Red  River  at i,  382;  n,  2030 

Shrewslmry  River,  N.  J.: 

Examination  and  survey  of,  including  North  and  South  branches i,  149, 1 162 

Improvement  of i,  145, 1 153 

Sigel,  General  Franz  (sch<K)ner) ,  removal  of  wreck  of i,  608;  in,  3208 

Sinepuxent  Bay,  Md. ,  waterway  via i,  175, 1247 

Sioux  City,  Iowa  [see  Missouri  River) i,  431 ;  n,  2300 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa i,  431;  ii,  2300 

Sites  for  fortifications i,  9, 1 1, 12 

Siuslaw  River,  Oreg.,  improvement  at  mouth i,  657, 663;  in,  3446, 3468 

Sixuiile  Isslnnd,  Alleghenv  River,  Pa.,  construction  of  lock  and  dam  .  i,  467;  in,  2522 

Skagit  River,  Wai-h.  [m-  Puget  Sound ) i,  691 ;  iv,  3604 

Skagit  Avaterway,  Tacoma  Harbor,  Wash.,  examination  and  survey.,  i,  704;  iv,  3629 

Skamokawa  HarlM>r  and  Creek,  Wash.,  construction  of  bridge i,  717 

Skidawav  Narrows,  Ga. ,  survev  of i,  280;  n,  1680 

Skykomfsh  River,  Wash,  [see  Puget  Sound ) i,  691 ;  iv,  3604 

Slack-water  systeuis.     S*'e  Canals  and  Waterways. 

Small,  D.  A.  (brig ),  removal  of  wreck  of i,  86;  930 

Smith  Creek,  Norfolk  Harl)or,  V'a.,  harbor  lines i,  709;  ii,  1470 

Smyrna  River,  Del.,  improvement  of i,  174;  1246 

Snake  River,  Idaho,  Oreg.,  an<l  Wash.,  improvement  of i,663;  in,  3469 

Snohomish  County,  Wa.«h.,  bridge  of •. i,  71 7 

Snohomish  River,  Wash.: 

Bridge  at  Everett i,  716 

Examinatirm  between  Snohomish  and  confluence  of  Skykomish  and 

Sumjualmie  rivers,  im'luding  Stretchs  Riffle .* i,  704;  iv,3652 

Improvement  of  ( M'f  Puget  Sound ) i,  691 ;  iv,  3604 

Improvement  of  Everett  Harl)or i,  697;  iv,  3615 

Snoqualmie  River,  Wash,  (m  Puget  Sound ) i,  691 ;  iv,  3604 
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8oda  (S<k1(>)  Ija\h\  I^.: 

Kxuniination  of  Cyprew  Bayou,  including i,  398;  ii,  2t>75 

Iinpnivcnient  of  Oypri*»»H  Bayou,  iiu'hulin^ i,  .'W<1;  ii,  2(Xi7 

SoMiern'  Houu*  f^nMUidn,  Washinjrton,  I).  C,  to|»ufmiphi(*al  Hurvt»y  of i.  75S 

8onvl  liayou.  I ji.  (^^  liayou  }Ma<iueuiino ) ! i,  .'i.'>(>;  ii.  1  s«»5 

South  Atlantic  Statt*H,  removal  <»f  water  hyarintliH  fnuii  Florida  watern.  i,  2\^\*:  ii,  1712 
South  Hran'ch,  Chicaj^^  River,  HI.     Sff  Ohic^a^co  IIarlK)r  ami  River. 
South  Branch,  Shn^wnhury  River,  N.  J.: 

Kxainiiiati4»n  ami  survey *. i,  149,  1  U)2 

liniirovement  of I,  14'>,  1 1''>«'^ 

South  Carolina,  defenneft  of  coant,  inchulin);  n*|Nirt  on  (ian)|>-pnK»tin);  and 

*hM>r  for  telautograph  niche 1,5,9. 10;  iv,  3722 

South  Chicap)  HarlH»r,  111.  (^v  Calmnet  Harl)or) i,5:{8;  iii,2t*24 

South  Dunnellon,  Kla.,  hridjre  a**n)«»  WithlacHKH'hei*  River i,  719 

Southeast  li^ht.  Block  Inland,  R.  I.,  removal  of  w reek  off i,Htt,9.3() 

South  F^iisto  River,  S.  C\,  waterway  via i,  259;  ii,  15«>3 

Southern  Branch,  Klizaln^th  River,  Va.: 

Kxaniination  an<l  survev  fi>r  waterway  fnmi  Norfolk  to  Ik^ufort  Inlet, 

via ! .' 1, 227;  ii,  i:«7 

In)pn>venicnt  of  Norfolk  IIarl>orand  it>4  approAc*heH,  including;  Hospital 

Point 1,218;  ii,  l.S<»4 

Improvement    of     waterwav    to    AU)eniarle    Soumi,     via    Currituck 

Sound *. 1, 224;  ii,  137« 

Iiiipn>vemcnt  of  waterwav  t«»  sounds  of  North  Can»Hna,  via  l*aijH|UOtank 

River .' i,  223;  ii,  1374 

Southern  Pacific  l^iilway: 

Britlu'e  **h  acrosH  Bayou  di*  Allemandn,  La i,  72t1 

Brid^rc  of,  acni»*s  San  Ix^andro  liay,  Cal i.  713 

Brid^res  of.  atToHs  Warm  Spring*  and  Coyote  creekn,  Cal 1.714 

Southern  Railway  Comi»any,  hridjsei*  of,  a«'niHH  Savannah  River i,  72<) 

J^Mith  Fork.  ('nmlH*rland  River,  Ky.,  hridvx*  near  Bumside i,714 

South  llavcn  liarlior,  Mich.: 

Fxaiiiination  and  survey i,571;  iii,  *tt>.Vi 

Improvement  of 1,550;  in,  29S1 

S«»uth  Hero  Island  channel.  Uike  Chaniplain,  Vt.,  improvement  of i,«i5 

South  KiiiLTston,  R.  I.: 

(\»nstnicti«»n  of  Puint  .Iu<Iith  harlNir  of  refuue i,  82, 923 

Kxamination  of  Pi>int  Judith  harlxtr  of  refugee  ami  of  |>ond  entrants. . .  i,  87, 949 

Impn»vemtMit  of  entmmv  to  IN)int  Judith  l*on<I i.8,3,92.'> 

Removal  of  wn-ck  off  Point  Judith i,8<J.930 

Siuth  Milwaukee  IlarlMir.  Wis.: 

Improvement  of i.5:»0;  iii,2S:iS 

Survey  oi I,  .s:iei;  i ii.  21HK{ 

South  .Norwalk  lIarlM»r,  Conn,  intf  Norwalk) i,  102.  9SS 

South  i  Miiaha.  Nehr. : 

BridiTf  across  Mir^turi  River i,  711 

ImproveiiHiit  of  Min^iuri  River 1,431;  n,2:UH) 

S<iuti)  <  Miiaha  Railmad  and  Bri<ly:t*  Com|)any,  hrid)^  of 1.711 

South  Pa.»*««.  Missi««<ippi  River: 

F.x:i?iiinationH  and  surveys i.  :M7:  ii,  Iss') 

Maini«Miaiice  of  channel i,^M7;  ii.  I>v*^»i 

S«»uthiM.ri  llarlNir.  Conn..  inipn)vement  of ^..   i,  101,'.»s*» 

South  Kiv»r.  Mass..  examination  and  furvey  of  Salem  Ilartxir i.«>9.  H7s 

South  lvi\er,  N.  ,1..  improvement  of I i,  142.  11 4S 

SMith\\»"-t  BaltimoH'.  Md.,  impntvement  i»f  hartN>r  of i,  ls|,  12.')») 

Soutll^^r^t   Pas**,  Mi.s>iH.»ippi  River,  Ia.,  improvement  of.  ini'ludin^  «lre*l>^e 

con>triirtiMn  i,  :I4.'>.  i2»M;  ii.  I.vs2 

Southut-st  Point.  BlfH-k  Island,  R.  I.,  removal  of  wre<k  off i.s<>,9:{0 

S|»arn»\\  Point.  M«l.: 

Kxamination  of  channel  in    Pata|iHeo  River  from   Bn>\\erton  <'hannel 
to        1.19:5.127s 

F.xainination  of  channel  in  iVitapM^o  River  from  main  rhannel  to  month 
i.f  Bear  t  n-ek i.  194.  12h» 

Impn.\.«nierit  of  lialtinion*  HarN»r i,  178,  pj.Vj 

Split  R.»k  B.iy,  Minn.,  exandimti<in  t»f |.7>18:  iii.Jni^) 

S|»rinL'dale.  Pa.,  ci>nstniction  of  l<K>k  and  <Iam  in  Alleirheny  River...   i,4«)7:  iii,2.'»2-j 

SJiriuL' ^tardi-n.  lialtiniore,  Md..  ini|>rovement  of  harlmrat i.  181,rJ'>*» 

Sprininrni'n,  Win.,  bridge  acroiw  Wiw^onnin  River 
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Spring  Green,  Wyoming  and  Wisconsin  River  Wagon  Bridge  Company,   ^ 

bridge  of 1, 716 

Springvalley,  111.,  bridge  of  citv  of , i,  722 

Spuyten  Duyvil  Creek,  N.  Y.  (W  Hariera  River) i,  117, 1031 

Squan  ( Manasquan)  River,  N.  J.,  improvement  of i,  147, 1 156 

Squash  Meadow  shoals,  Vineyard  Sound,  Mass.,  examination  for  harbor,  of 

refuge i,  87, 949 

Stamford  Harlx)r.  Conn.,  improvement  of i,  103, 988 

Standard  and  Hernando'  Railroad  Company,  bridge  of i,  719 

Stanislaus  County,  Cal.,  bridge  of i,  715 

Staten  Island,  N.  Y.: 

Harl)or  lines  at  St.  George  and  in  Newark  Bay i,  709, 1 1 75, 1 1 77 

Stone  monuments  to  mark  harbor  lines '. i,  129 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.: 
See  also  Staten  Island. 

Improvement  of i,  136, 1 135 

Removal  of  wrecks  at  Sewaren  and  Carteret,  N.J i,  148, 1 157, 1 158 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich i,  585;  in,  3102 

Statues,  memorials,  etc.: 

In  public  grounds,  Washington,  D.  C i,  730;  iv,  3900 

Monuments  to  Gens.  Francis  Nash  and  William  Lee  Davidson. . .  i,  742;  iv,  4201 

Statue  of  Frederick  the  Great,  Washington,  D.  C i,  742;  iv,  4 199 

Steamboats,  etc.: 

iSee  also  Dredge  boats  and  Wrecks. 

0})servation8  upon  actual  draft  of  large  steamships  when  under  way  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of,  on  certain  streams i,  710 

Stearns,  Albert  F.  (schooner) ,  removal  of  wreck  of i,  86, 929 

Steelmanvilie,  N.  J.,  bridge  across  Patcong  Creek i,  720 

Steuben,  General  Baron  von,  statue  of i,  731 ;  iv,  :5^»50 

Steuben ville,  Ohio: 

Harbor  lines  in  Ohio  River i,  709;  iii,2482 

Imj)rovement  of  Ohio  River i,  451 ;  iii,  2406 

Stilaguamish  River,  Wash.: 

Bridge  at  Florence i,  717 

Improvement  of  (see  Puget  Sound) i,  691 ;  iv,  3604 

Stillwater  Harbor,  Minn,  {see  St.  Croix  River) i,  425;  ii,  2245 

Stimson,  T.  D.  ( steamer) ,  removal  of  wreck  of i,  591 ;  in,  31:^ 

Stockbridge  landing.  Lake  WinneKigo,  Wis.  {st^e  Fox  River) i,  5:i4;  in,  2846 

Stockton  channel,  San  Joac|uin  River,  Cal.,  improvement  of.  i,  642, 643;  in,  3413, 3415 

Stone  Bridge,  Sakonnet  River,  R.  1.,  alteration  of i,  76, 914 

Stone  Haven  Harbor,  Wis.,  examination  of i,  5:i6;  in,  2tM3 

Stoney  Point.  Lake  Krie,  Ohio,  removal  of  wreck  near i,  (>()8;  in,  3208 

Stoniiigton,  Conn.,  bridge  of  town  of,  across  Mvsti<*  River i,  716 

Stony  Point,  Buffalo  Harbor,  X.  Y.,  harlK)r  lines  at i,  709;  in,  ^316 

Stony  li'w'vr  Dike  Company,  bridge  of i,  721 

StovH  Landing,  CoofKT  Creek,  N.  J.,  bridge  at , i,  714 

Strain,  William  H,,  bridge  of i,  718 

Straits  of    .Inan   de  Fuca,  Wa.««h.,   examination    for  removal   of    Dum^n 

rocks I,  703:  iv,  :i626 

Stratford,  Conn.,  bridge  acros.**  Housatonic  River  to  Milford i,  718 

Stretchs  Kitll^,  Snohomish  River,  Wash.,  examination  of i,  704;  iv,  :k>o2 

Sturgeon  Bay  and  Lake  Michigan  Canal,  \Vis.: 

Improvement  of,  inchiding  harlK)r  of  refuge i,  522:  ni,  2815 

Operating  and  eare i,  523:  ni,  2821 

Submarine  defense i,  10, 12 

Sullivan  Falls  Harbor,  ^le..  improvenient  of i,  22,  780 

Sullivan  Island  shore,  Charleston,  S.  C,  impmvement  at i,  2/>6;  ii,  1559 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor i,22,  7S0 

Suliivans  I>ry  Slough,  Wash.  ( >•/•<  Puget  Sound  ) i,  691 :  iv,  ,3604 

Sulphur  River,  Ark.  and  Tex.: 

Kxamination  of,  from  mouth  to  Sulphur  station i,  39S;  n,  20H4 

Improvement  of  {mr  Ke<l  River ) i,  .'iS2;  n,  20,30 

Sunken  rraft.     N/«  Wrecks. 
Sui>erior  Bay  and  Har)H»r,  Wis.: 

Bri<lge  across  Nema<lji  River i,  713 

Impmvement  of.  including  di*scription  of  plant  and  methofls  employed 

in  buihling  concrete  south  pier  at  Superior  Kntry i,505;  in,  2747;  iv,  :{779 
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Superior  I^ke  (fee  a/^  Northern  and  Northwestern  Lakee): 

Commercial  Btatistics,  Sault  Ste.  Marie  canals,  Mich i.  r>85;  1 1 1,  ;n OU 

Coinnai«  variation  alonj;  west  end  of i,  737 ;  i v,  4 1  ;V2 

Final  rei)Ort  on  survey  of  waterway  to  I^ke  Huron i,  591 

Improvement  and  caw»  of  waterway  to  Keweenaw  Bay i,  ol*2. 514;  iii,  27«i7 

Water  leveln  ( 1860-1904)  and  diHcharRea  (18(>()-19aS) i,  7:^6;  iv,  44V57,  4058 

WrwkH,  removal,  etc..  of i,517;  iii,-2781,  27S2 

Su|)erviHion  of  New  York  Harbor,  N.  Y i,  7(»5:  iv,  'Mu7 

Surfatv  U'VoIh.     Set'  {i&vniina, 
SftrvevH: 

Northern  an<l  Northwentern  Lakep i,  732,  737 ;  i v,  4051 

( )f  riven?  and  harlxjrs,  estimate  of  appropriation  for i.  705 

Su8(iuehanna  River,  Mtl.  an<l  Vvl.: 

Brid>o*  *H»twtH'n  Havre  de  (rraceand  Perryville i.  71S 

Kxamination  l)elow  Northumberland,  Pa* i,  194,  129t5 

Kxamination  near  Wilkeebarre,  Pa.,  for  removal  of  dikes i,  194,  r2^H) 

Improvement  above  ami  Ik»1ow  Havre  de  (frare,  M<1 i,  182.  1257 

Sutton  ( Hteamer ),  removal  of  wrei'k  of i,  193,  1274 

Suwanee  River,  Fla.,  improvement  of 1,295,25)7;  ii,  1707,  17(M> 

Swan  (Quarter  Way,  N.  C\,examinati<m  and  8ur\*ey  for  waterway  via. .  i,  227;  ii.  13S7 

Swift  Cnvk,  N.(\.  bridge  at  VamvlKiro .* i,  721 

SwiiioiiiiHhSlouKh,\Viu*h., improvement <»f(j«^<'a/xoPupetSound)  i,«91,698;iv,:ttU|4,3<>17 

Synepuxent  f^y,  Md..  waterway  via ii  175,  1247 

Syraruw,  Ohio,  i<t»  pier  (x<r  Ohio  River) i,451;  iii,240rt 

T. 

Tacoiiia  HarUir,  Wash.: 

Kxamination  an<l  nurvey  of  Puyailupaml  certain  other waterwayp.  i,  704;  iv,  :^»29 
Impnivrment  of * i,  eWM;  iv,  360t) 

Tatony.  l*a.,  nMuoval  of  wreck  in  IHdaware  River i,  15«.  121H) 

Tallahatchii'  Kiver.  Min**. : 

Kxamination  of,  fn»m  mouth  of  the  ('-old water  to  Batesville i,398;  ii,20SK 

Improvement  of i,  35M;  ii,  20rtl,  2062 

Tamjta  Bay  and  HarlN)r,  Fla.: 

lK*fenf***H  of.  inchidinir  rc|M>rt  on  dam|»-pr«K)linjr i,  5,  10;  iv,  3725 

Kxamination  and  ^u^v^'y  t»f  IiillHl>on>  Bay  ami  River i,:Wl;  ii,  1720 

Imprn\cnu*nt  of  liji\ i,  25*3;  ii,  1  <()4 

Iniprovrnifnt  of  HJll!«lM>n»  Biiy  and  Rivi-r i,  25M;  ii.  1705 

TaujriiT  Sound,  MtL,  removal  <»f  wrcckn 1,193,1273 

Tan^ipahna  Kiver.  I^i..  examination  of i..'i<W>:  ii.  19t;3 

Tanks,  cable i.  HM 2 

Tar  Biver.  N.  (\: 

Bridjre  at  Pill-lwin)  I^indin^ i.  719 

Impri»venient  nf 1.231;  ii,  1479 

Taunton  llarlNiran<l  River,  MaMi.: 

Bri<ij»e  at  Taunton i,  714 

Improvement  of  Fall  River  Harlxir i.  79.919 

Improvement  of  river i.  75,  91.3 

Taylnrx  Bayn!i,  Tex.: 

Brit L'e  near  Pnrt  Arthur .-         i,  7ls 

Kxamination  an*!  survey  of  Sabine   I^ke,  including  eonnei>ti(m  with 

INirt  ArthtirCanal.  via !,:?<» l,.'Ui5;  ii,  1914.  1927 

Teh«fun«t»'  Kiv«T,  Ui.,  improvement  of i,.3.54:  ii.  HH>.'» 

Tehula  Ijike.  Mihs.,  impnivement  of i.:«»4:  ii,  2ih;1.  LMHi4 

Tirhf  r»aynu,  \a\.: 

I^ridire  at  New  lU'ria I,7I4 

Improvement  <»f i,  .3.52;  n.  HKll 

Removal  of  water  hyacinthH i.  3«M);  n.  1913 

Terhni«-al  detail*  of  vn^neeriu);  meth<Mij« iv.  37<rt» 

Armv  War  ('olIt»>fe  buildinp**  Wa<»hinKton,  D.  C\,  e<»m4tnntion  metlnMls.   iv..3h«M)* 
Bla<*k  Kiver,  Ohi(»,fl<KxiH,  and  He<liment and  <liH'harveob?H»rvat ions.   iv.:!S(k;.  .3S13 

Blast  met4'rs.  test  of i v.  3739 

BtHton,  Mass..  defenni^n  c»f,  damp-prooHn^ iv,  371 1 

Breakwater  e<instniction  in  Bunalo  (  N.  Y.)  district,  pietorial  eni:in«-er- 

inir  historv  of iv.  3Sls 

Buffalo  I  N.  V.  )  enjfineerinjr  <listrirt,  pictorial  history  of  bn»akwater  <on- 
Htnution *. IV.3H1S 
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Technical  details  of  engineering  methods — Continued. 

Charleston,  S.  C,  defenses  of,  damp-proofing,  and  door  for  telautograph 

niche iv,  3722 

Coal  mining  in  the  Philippines iv,  3870 

Columbia  River,  defenses  of  mouth,  fire-control  communications i v,  3739 

Cuyahoga  River,  Ohio,  floods,  and  sediment  and  discharge  observa- 
tions    IV,  :i803, 3813 

Duluth,  Minn.,  description  of  plant  and  methods  employed  in  building 

concrete  south  pier  at  Superior  Entry i,  5()6;  iv,  3779 

Engineer  School  of  Application,  buildings,  construction  methods iv,  3866 

Florida  coast,  defenses  of,  dami)-proofing  at  Key  West  antl  Tampa iv,  3725 

Florida  coafit,  defenses  of  Pensacola,  damp-proofing  and  coloring  of  con- 
crete to  diminish  glare iv,  3726 

Galveston,  Tex.,  defenses  of,  damp-proofing  and  foundations iv,  3729 

Georgia,  defenses  of  coast,  damp-proofing i  v,  3723 

Government  Printing  Office,  Washington,  D.  ('.,  new  building  for,  con- 
struction methods,  etc i  v,  3819 

Grand  River,  Oliio,  floods,  and  sediment  and  discharge  observa- 
tions    IV,  3803, 3813 

Hampton  Roads,  Va.,  defenses  of,  damp-proofing  and  datum  points  . . .  iv,  3721 

Key  West,  Fla.,  defenses  of,  damp-proofing iv,  3725 

Long  Island  Sound,  defenses  of  eastom  entrance,  hot-air  plant,  dam]> 

proofing,  and  painting  of  concrete iv,  3713 

Maine,  defenses  of  coast,  damp-proofing iv,  3709 

Mobile,  Ala. ,  defenses  of,  damp-proofing iv,  3727 

Narragansett  Bay,  R.  I.,  defenses  of,  foundations  and  damp-proofing  . .   iv,  3712 

New  Orleans,  La. ,  defenses  of,  damp-proofing i v,  3728 

New  York  Harbor,  N.  Y.,  observations  upon  actual  draft  of  large  steam- 
ships when  under  way  as  compared  with  draft  at  piers iv,  3743 

New  York,  N.  Y.,  defenses  of,  damp-proofing,  paintmg  of  concn'te,  and 

conduits  and  switches  in  electrical  matallations iv,  3719 

Pensacola,  Fla.,  defenses  of,  damp-proofing,  and  coloring  of  concrete  to 

diminish  glare iv,  3726 

Philippines,  coal  mining  in  the iv,  :W70 

Portsmouth,  N.  H.,  defenses  of,  damp-proofing iv,  3711 

San  Francisco,  Cal.,  defenses  of,  roads  and  road  building,  damp-proofing, 
reservoirs  for  water  supply,  types  of  ventilators,  and  flat  cars  for  in- 
clined tramway i v, 3733 

Savannah,  Ga. ,  defenses  of,  damp-pr(X)fing i v,  3723 

South  Carolina,  defenses  of  coast,  damp-proofing,  and  door  for  telauto- 
graph niche iv,  3722 

Superior,  AVis.,  description  of  plant  and  methods  employetl  in  building 

concrete  south  pier  at  Superior  Entry i,  506;  iv,  3779 

Steamshi{)s,  large,  observations  ujwn  actual  draft  when  under  way  as 

compared  with  draft  at  piers ' . . .   iv,  3743 

Tampa,  Fla.,  defenses  of,  aamp-proofing iv,  3725 

Washington,  D.  C,  barracks,  methods  of  reconstruction iv,  :i8(>6 

Washington,    D.   C,   new   building  for  Government   Printing  Office, 

methods  of  con.struction iv,  .*W19 

White  River,  Ark.,  upper,  lock  and  dam  constructicm iv,  3750 

Telegraph  line.  Government,  Washington,  D.  C i,  731 ,  732:  iv,  3954 

Tennessee  River: 

Bri<lge  at  ( Jill)ertsville,  Ky i,  71 2 

Chattanooga,  Tenn. ,  improvement  above i,  444 ;  ii,  21^57, 2:i59 

Chattanooga,  Tenn.,  to  Kiverton,  Ala.,  improvement  from. .  i,  445;  ii,  23.'>7,  21^)0 

Gauging  ( sef  Mississippi  River  Conmiission ) i,  707;  S. ,  7, 03 

Muscle  Slioals  Canal,  Ala.,  operating  and  care i,  447;  ii,  2378 

Riverton,  Ala.,  improvement  below i,  446;  ii,  2.*V)7,  2:^64 

Tensas  River,  I^.,  improvement  of i,  389;  ii.  2tM3,  2045 

Terraceia  Cut-off,  Fla.  (>«/'€  Manatee  River) 1,295,29(7;  ii,  1707,  1708 

Texas,  removal  of  water  hyacinths  from  waters  in i,  3(iO 

Texas  Citv  Harbor,  Tex.: 

Harbor  linens i,  701);  ii,  2026 

Improvement  of  channel  to  ( Jal ve.^ton i,  369;  ii,  198,3 

Thanu^s  River,  Conn.: 

Bridge  ucn>S8  Winthrops  Cove,  N*^\v  l^ndon i,  715 

Examination  of  Winthrops  Cove,  New  Ix)ndon 1. 107,  1(X>4 
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Thaniefi  River,  Conn. — Continued. 

Improvement  of i,  9().  972 

Improvement  of  New  Ijondon  Iiarlx)r i,H9, 971 

The  Boanl  of  Knjfinei^rs i,4,  749 

The  Hague,  Norfolk,  Va.,  harbor  lines  in  Smith  Creek i,  709;  ii,  1470 

Thoma«,  Kmma  J.  (whooner),  n»moval  of  wreck  of i,  193,  127:^ 

Threemile  Kapidn,  Columbia  River,  Oreg.  and  Wash.,  improvement  at.  i,  066;  in,  'M7:\ 

Thunder  Hay  River,  Mich.,  improvement  of  Al|)ena  Harbor i,  572;  iii,:U)7H 

Tickfaw  River,  I-a.,  improvement  of,  including  tributaries i,355;  ii,  HMH> 

Ti(*onderoga  River,  N.  V.,  examination  of i,  70.  886 

Tide  Water  TrapHK^k  C/<»mpanv,  bridge  of i.  721 

Tigrt*  Bavon  (  Vermilion  PariHh ),  1a.,  examination  of , . . : i,  tW6;  ii.  HMm 

Tillamoolc  Bay  and  bar.  Oreg..  improvement  of... i,66l,(J63;  in, :i466. :U«>8 

Timber,  rules  governing  ninning  of  loone,  on  certain  Htreamn i.  710 

Tinicum  Inland,  I )elaware  River,  removal  of  wrt»ck i,  156, 1 201 

Tiverton,  R.  I.,  impn)vement  of  Sakonnet  River  at i,  76, 914 

Toledo     llarl>or.     Ohio,     improvement     of,   including    dredge    conntruc- 

tion 1,592,1209;  iii.H15() 

Toledo,  l*i»oria  and  Wentern  Railwav  Comj>any,  bri«igt»  of i.  721 

ToUmI(»,  Port  Clinton  antl  lakeside  Railway  Com |>any,  bridge  of i.714 

Tolomato  River,  Kla.  (^^'St.  Augnntine  Harl>or)  ...'. i, 284;  ii.  16W 

Tomac  HarlM>r.  Conn.,  examination  of i,  106, 99:J 

TombiirlH^e  River,  Ala.  and  MinH. : 

Columim.''  Ut  Walker's  bridge.  Miss.,  impnn'ement  fnmi 1,^^30;  ii,  1821 

l)emo|Milis,  .\ la.,  improvement  l>elow 1,326,327;  ii, 1815, 1818 

IVmo|N>lis,  Alu.,  to  ('olumbuH,  Miss.,  improvement  from i,329;  ii,  1820 

l)emo|M»IiH,    Ala.,    to     MctJn^ws     shftats,     sur>'ey     for     location     of 

locks 1,343;  11,1840,1842 

Toimwanda  Cnt*k  an<l  llarlxir,  N.  Y.,  impn>vement  of i,616;  iii,:V2t>8 

Tongue  Point.  Columbia  River,  Oryg.,  improvement  below i,  678;  iii,.T>4.3 

Tonnagt',  Sanit  St«*.  Marie  c*aiials,  Mich i,585;  iii,:n02 

ToriHHi.H^s 1, 10, 1 2 

T*iwn  River.  Mass..  iinpn>vement  of i,  59.  859 

Tradewater  Riv**r,  Ky.,  examination  of i,502;  in,  2722 

Tniil  CnH'k,  Iiul.: 

ImprovenitMit  of  Michigan  City  inner  harlmr 1,544,545;  ni,2^W>9 

ImpnivniuMit  of  Mi«higim  Citv outer  harlx)r 1,544,545;  ni,2^>69 

Trails: 

Yuk«»n  Kiver  tn  ('olilf«K)t,  Alaska i,744;  iv,4217 

Tra|»s,  tisli,  in  Puirrt  SoumI,  Wash.,  ins|K*ction  of i,  703;  iv,.'i625 

Travrrs**  Ijikt*.  Minn.,  final  n*iMirt  on  survey  f|f i,4:^);  ii.22i>0 

Trawirkn  Uimling,  (*ho<*tawhatch(*t>  River,  Ala.,  bridge  near i.  712 

Tn'Ut  Kiv«'r,  .\.  C..  improvement  of i,2:W;  11,1483 

Trinity,  \m.,  bridgo  a<-nis>*  Little  River  to  Jonewville i,719 

Trinity  River.  Tex.: 

Kxaiiiiiiatinn  U*t\\e«*n  Dallas  and  the  F^ast  Fork i,.'i82:  n.  2o2l 

Iinpnivi-rnt-nt  «.f i,  372, 374, 375;  ii,  UnW.  P.nn»,  2(H)1 

Trooj»s: 

Battalion  nf  Kngincers i,  12, 13,  751,  754.  7.'^8 

KngiiUHT  «N|uipnM'nt  of i,  17,  7ti<i,  773.  775 

Trov,  N.  v..  HMiioval  <if  wri'ck  in  Hn<ls<m  River i,  12<i.  luVt 

Tuckrrtori  Creek.  N.  J.,  improvement  of i,  1»k<.  12;W 

Tug  Fork.  Bii:  .<an<ly  River,  W.  Va. and  Ky.: 

Bri«lk'«*  M«*ar  Mate  wan,  W.  Va 1.712 

Bri.lvre  lH*t\\<*en  Mingo  County,  W.  Va.,  and  Pike  (?ounty,  Ky i.  712 

Briilire  nt  Vuhan.  W.  Va '. i.712 

1  iiipn •venieiit  ..f 1, 479;  ni,  2<i:W>.  26:{s 

Tunnel.  Wit-hington  AnmHhict,  I).  C i,  726,  727;  iv,  iM^i,  :\sm 

Tuolumne  HurlN>r  antl  River,  Cal.,  const nictitm  of  bridgt* i.  715 

Turners  (\it.  N.C.: 

Kxainination  ami  sur\*ey  for  waterway  via i,  227;  n,  l.*J87 

I nij»n ivement  < »f  waterway  via .' i,  223;  n.  1 .174 

Turtle  Kiver.<ia.  I /uf  Brunswick  HarlN)r) i,274:  n.  n»59 

Twelvemile  t 'nfk  M  )range  River)  Fla. : 

Bridge  at  Buekingham i,  716 

lmpn»vement  of i,290;  n.  165^,1700 
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Twelvemile  Creek,  N.  Y.    See  Wilson  Harbor. 

Twin  Rivers,  Wis. : 

Bridge  across  West  Twin  River i,  718 

Improvement  of  Two  Rivers  Harbor i,  525;  in,  2826 

Two  Harbors,  Minn. ,  improvement  of  Agate  Bay i,  oiH ;  in,  2745 

Two  Rivers  Harbor,  Wis.: 

Bridge  across  West  Twin  River i,  718 

Improvement  of i,  525;  iii,  2826 

Tyaskin  ( Wetipcjuin )  Creek,  Md.,  improvement  of i,  189, 12^ 

Tygarts  Valley  River,  W.  Va.,  bridge  across i,  716 

U. 

■ 

Um{>qiLa  River,  Or^.,  examination  and  survey  of  mouth i,  671 :  in,  3505 

Union  Lake,  Wash. ,  improvement  of  waterway  via ^ i ,  695 ;  i  v,  ;W1 1 

Union  River,  Me. ,  improvement  of l i,  23, 781 

Urbana  Creek,  Va. ; 

Harbor  lines i,  709. 1359 

Improvement  of i,  210, 1327 

Uriarte  No.  4  (steamer),  removal  of  wreck  of i,  193, 1274 

V. 

Valden,  Alaska,  road  to  Fort  Egbert i,  744;  i v,  4217 

Vallejo,  Cal.,  harbor  lines  in  Mare  Island  Strait i,  709;  ni,  3430 

Valley  Forge  ( tugboat),  removal  of  wreck  of i,  21 7,  liWl 

Vanceboro,  N.  C,  bridge  across  Swift  Creek i,  721 

Variation  of  compass  along  west  end  of  Lake  Superior i,  737;  iv,  4132 

Venango  County,  Pa.,  bridge  of i,  720 

Vermilion  Bayou,  La.,  improvement  of  channel,  bay,  and  passes i,  356;  ii,  1908 

Vermilion  Harl)or,  Ohio: 

F'xamination  of i,  i}09;  m,  32:^5 

Improvement  of i,  597;  in,  316^ 

VesHols: 

.SV*'  nho  Dredge  boats  and  W'rocks. 

Observations  up<m  actual  draft  of  large  steamships  when  imder  way  as 

compared  with  draft  at  piers iv,  3743 

Rules  governing  running  of  8teaml)oats  on  certain  streams i,  710 

Vicksbnrg  Ilarlwr,  Miss.,  improvement  of i,  31>2;  n,  2050 

Vidalia  I larbor,  I-^a.  (see  Mis.sissippi  River  Commission) i,  707;  S.,  3, 40 

Vinalhaven,  Me.,  improvement  oi  Carxers  Harbor r.  29, 787 

Vineyard  Haven,  Mass.:  • 

Examination  of  haven  and  harbor  for  harlH)r  of  refuge i,  H7. 949 

Iin[)r<)vemcnt  of  harbor i,  72, 908 

Vinevard  Sound,  Mass.: 

1'iXamination  for  harbors  of  refuge i,  S7. 949 

Removal  of  wreck  near  light-ship i,  86. 929 

Virginia  ( 'ut,  Va.,  examination  and  survey  for  waterway  via i,  227;  n,  1387 

Volusia  bar,  St.  Joluis  River,  Fla.,  improvement  of ...  * i,  2s;^;  n.  1692 

Von  Steuben,  (icneral  Baron,  statue  of i.  7.'>1 ;  iv,  :W50 

Vulcan,  W.  Va. ,  bridge  across  Tug  Fork,  Big  San<ly  River i,  712 

Vulcan  ( 'oal  Company,  bridge  of i.  712 

AV. 

Wabash  Railroad  ('oinj)anv.  bridges  of,  ol»stnicting  Illinois  River i,  722.  723 

Wabash  Kiver,  Ind.  and  ill.: 

Kxamination  alH)ve  Vincennes  to  IVrrysville,  Ind i.  502;  ni.  2726 

Improvement  al)ove  Vincennes,  Ind 1,492,495;  in,  2672,  2673 

Improvement  N'low  Vincennes,  Ind 1,492.493:  ni,2672 

( >perating  and  care  of  ( Jrand  Kapitls  lo<rk  ami  dam i.  495;  m.  2675 

Survey  from  Vincennes.  Ind.,  to  mouth i,503;  ni,272V» 

Waceamaw  ^River,  N.  C.  and  S.  C. : 

Kxamination  and  survey i.  262;  n,  1614 

Improvement  of i.  245;  n,  1.^44 

Wachapreague  Inlet,  Va.,  life-saving  statif»n,  removal  of  wreck  off 1. 193, 1274 

Wahkiakum  County,  Wash.,  bridge  of i,  717 
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Wakefield,  Va. ,  monument  and  wharf i.  731 :  iv.  3900. 3957 

Wappinger  Creek,  N.  Y.,  improvement  of i,  124. 1051 

Wappoo  Cut,  S.  C,  improvement  of i,  258;  ii.  15*J2 

War  College,  Army,  Waahinjftr>n,  D.  ( -. : 

Kreotitm  of   buildings    U)r,    including  rei>ort    on   iH)ni«tnictioii    moth- 

(kIh 1.740;  iv.3S4W>.41K:^ 

fitatue  of  Frederick  the  (ireat  in  groundn  of i,  742;  i\ .  4199 

Ward,  John  J.  ( l)arge),  rt»moval  of  wreck  of i,  227;  ii,  VM> 

War  mapo i,  739 

Warm  Springs  Creek,  Cal.,  bridge  near  Alviso  ^ i.  714 

Warrior  River,  Ala.: 

Improvement  above  Tu9(*alooea •. i.  325;  ii.  1812 

Impn>vement  l)elow  TuHcaloosa i,325;  ii,  1S13 

Operating  and  cart*  of  l(K*kH  and  damp i,.*i32;  ii.  1S22 

Survev  for  location  of  Ix>ck8  5  and  H  ( 14  and  15) ,  below  Tuscaloosa.   i»  343, 1 1.  1 S40 
Warroad  ilarlK)r  and  River,  Minn.,  impn>vement  of,  including  refK>rt  on 

project  by  Ii<»anl  of  Kngineern  for  Riverp  an<l  liarlM>rH i,429;  11,2251.2253 

Warwick  River,  Md.,  improvement  of i,  IH7. 12H5 

Washington,  I.).  (.-. : 

.\<iue<luct  Briilge  a<'row4  rotoma^*  River.  rei>air  of ^ i,  723;  iv.  :»H77 

.\queduct,  Dalecarlia  rcwrvoir I,  72H;  i v.  .38S,3 

A<|ue<luct,  filtration  plant i,  728;  i v,  :{8tH> 

A<|U(»<luct,  iiicn^a^ing  water  Hupply i,  727;  i v.  3S89 

A(|ue<lnct,  maintenance  and  nM»air i,  726;  i v,  3SS,3 

Aque<lnct  tunnel  and  Howard  l' niverHitv  re«»rvoir i,  726,  727;  iv.  38.83,  :J889 

Army  War  ColU»g«»,  buildingn  for '. 1.740;  iv,  :W»W>.  418.3 

Army  War  ('olU»gt»,  statue  of  FrtMU»rick  the  Great i,742;  iv.41W 

Barrackn.     Sir  Washington  Biirracks. 

liattalion  of  Kmrinccrs i,  12, 13, 751,  754. 758 

Hritlgt*  iuT<»j^  Anat'ostia  River i,  714 

Pcfcnsc?*  of I.  5. 9 

Knginccr  dciM»t i.  13.  760 

Kngimt* r  S<-Ii<mi1  of  Appli(*ation.  in<*luding  buildingn,  with  report  on  ctm- 

stniction  incth(NlH 1,12,14,15,741,751;  iv,38»Wi,  418,3 

Kxccutivc  Mansion  and  olKcr i.  7:»;  iv,  :^99,  3iM»l ,  39(H> 

^iovfrnnii'iit  Printinu' <  >fiicf.  criM'tion  of  new  building,  inclucling  report 

on  const  nntinii  in«*tho<ls,  ct*' I,  739;  iv.;W19,  4179 

<M»vcnniicnt  rrintini:Htti<v,  n*i»ain(  to  olil  building i,  740;  iv,418(> 

HuHh »r  lines  in  Totonuu'  Hn»l  .Vmut»Htia  riven* " i,  70t»,  1.'V>1 

Ilighuay  bridge,  Putnnuu'  River,  to  n*place  I^ong  Bridge 1.724;  iv,3879 

lmpn»vcni<*nt  of  Anarostia  River  at i,  197.  1310 

hnpniNcuicnl  of  r<itoniHc  River  at 1 i.  194,  1306 

luiprovi'inent  of  rittomac  River  Ih»1ow i,  197.  13(»i) 

ruMi*'  l>nildim»4  and  grounds,  and  Washington  Monument i,  7.'W;  iv,38tH> 

Soldiers'  lb>iiie  gntunds.  to|N»graphiral  Rirvey  of 1.758 

Statih'of  Frederick  the  <  ireat i,  742;  i\ .  41W 

Statn«'s  an<l  memorials  in  publi<>  trnuindM i,7;M);  iv.:i^MK> 

Snrvi-y  of  I'nite*!  State**  laml  within  tlatn  of  Aiuu*OHtia  River i.  19 

Wrerk^  in  l*«»toniac  River.  rtMuoval  of 1.217,  KWl 

Washington.  4HNirj»e: 

Monument  at  Wakefield.  Va 1.732;  i\.  3jhm».  .;«*57 

Monument  at  Washington.  V.  C I i,  7.3i):  iv..^i**» 

WashiiiL'ton  Barrack-,  l>.  ('. : 

Knirineer  d«"|H>t i,  1;),7»»0 

Kntrintt-r  Si'h«M»l.  ini'ludin^  re|K>rt  on  methoiiH  of  ctmstmcting  buiMin^rs 

f'-r I,  12,  14,  15,  741,751;  iv.  :;^*wi.  418;{ 

Statue  of  Fre«lerick  the  <  ireat i,  742;  n  .  4h»1» 

W.ir    Colle^re    building)*,    including    n»i>ort     on     <*onstniction     ineth- 

O.N 1.740;  iv.:;mw;.  41s3 

Wa'-hintrton  luike.  Wai<h..  impn»vement  of  waterway  to  I*ugt»t  Sound .   i.  695:  iv.  :u»l  1 

Washin^rton  Monument.  I).  C i.  73(»:  i\ .  :*.^!**» 

\ViL-hini!ton  S»uthern  Riiilway  Comiieny,  bri<lgt*H  of i.  716 

Washita  (Ouachita)  River,  Ark.  ami  Ia.,  impmvement  of i.3s7:  ii.i*n;{«» 

Water  iraft: 

S,,-  tihn  I>n*<Ige  iKiatH  anti  Wnn^ks, 

(Mi^ervations  ufHrn  actual  draft  of  large  eitt*amshi|»s  when  nmd«'r\\ay  a* 

<N»m|tareil  with  draft  at  pien« iv.  .'.743 

RuleH  icoverning  running  of  HteamlM»ats  on  i^*rtain  streams i.  710 
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Wrecks,  etc.,  removal  of 1. 18 

Albany,  N.  Y 1,126.1054 

Annapolis,  Mel.,  Severn  River i,  193,1273 

Apalachicola,  Fla i,321;  ii,1792 

Arthur  Kill,  N.  J 1,148,1157,1158 

Ashley  River,  S.  C i,261;  ii,1565 

Back  Creek,  Md 1,193,1274 

Bav  Ridge  channel,  New  York  Harbor,  N.  Y 1,134,1126,1127 

Beaufort  Harbor,  N.  C 1.244;  ii,  1505 

Bloik  Island,  R.  1 i,  86, 930 

Bronx  River,  N.  Y 1,125,126,1052,1053 

CapeMav,  N.  J 1,156,1201 

Carrabelle  River,  Fla i,321;  n,1792 

Carteret,  N.  J 1,148.1158 

Cedar  Creek,  N.J 1,177.1248 

Chesai^eake  Bav,  entrance  to i,  227;  ii.  i:iSO 

Christiana  River,  Del 1,177,1249 

Cleveland  Harbor,  Ohio i,608;  in.  3207 

Conneaut  Harbor,  Ohio i,  608;  i ii,  3209 

Crooked  (Carrabelle)  River,  Fla i,321;  ii,  1792 

Cross  ledge  light,  Delaware  Bay i,  156, 1200 

Cumberland  Sound.  Ga.  and  Fla : 1.279;  ii.  1668 

Delaware  Bay  and  River 1,156,157,1200.1201 

Delaware  Breakwater  Harbor i,  156, 1200 

Eagle  Harlwr,  Mich,  (steamer  Hutchinson) i,517;  in, 2782 

East  River,  N.*  Y 1,126,1053 

Elk  River,  Md 1,193,1274 

Erie  Lake,  Ohio 1,607,608;  ni,  3206, 3207, 3208, 3209 

Fairport  Harbor,  Ohio 1,607,608;  in,  320(>,  3207, 3208 

Fenwicks  Island  shoal,  Md i,  193,1274 

Frankford  Creek,  Pa 1.156.1200 

<ioose  Island  flats,  Delaware  River i,  156, 1200 

Grand  Marai.<  Harbor,  Mich i,  517;  in,  2781 

(iravs  Ferrv,  Schuvlkill  River,  Pa 1,156,1201 

Greenport  Harbor,  N.  Y 1.125,1052 

Hampton  Rt)ads,'  Va. ,  off  Newport  News  Point i,  227;  n.  138U 

Handken'hief  shoal.  Mass i.  86,929 

Hen  and  Chicken  light-ship,  Mass.,  near i,  86, 929 

Horn  Island  HarlK)r,  Mise..   1.342;  n,  1839 

Hudson  River,  Albany,  N.  Y 1.126,1054 

Hudson  River,  New  York  Harbor,  N.  Y i,  125, 126,  ia52, 1053,1054 

Hudson  River,  Saugerties  Harl)or,  N.  Y i,  125, 1052 

Hudson  River,  Tn>y,  X.  Y 1,126.1054 

Huron  Lake,  Mich.,  near  Port  Huron  light-ship iii.3Ki9 

Judith,  Point,  R.  I i,86,9;» 

Kingston,  R.  I.,  off  Point  Judith 1,86.930 

I^inili«»,  S.  C 1, 261 :  n,  l.Vi5 

Lt'i{>sic  River,  Del i,  178. 124S 

Little  Duck  Creek  il^ii>sic  River),  Del 1,178,1248 

Little  Egg  HarlK)r  Bay,  N.  J 1,178.1249 

Marcushoi>k.  Pa i,  156,  \2O0 

Mattaponi  River,  Va i,  217,  l.'U2 

Maurice  River,  N.  J 1,177.178.1249 

Mi^pillion  River.  IM i,178.  1249 

Mi>sissii)pi  S.»un<i,  Miss.,  Horn  Island  Harl)or 1. 1>42;  n.  IS:^ 

Mel.ile  Bay  and  HarlH)r.  Ala 1.342:  n.  1S39 

>!•  »n«  Muoy  Vi  ant.  M;iss i,  S6.  929,  Mi'Mi 

Xantnrkot  Island.  Mass..  ..ff  Sankaty  Head i.si>. t*29 

Nantuoki't  .<..un.l.  Ma<s '. i,SH.  U2<» 

Narn.ws.  thi-.  N»*u  York  Harlnir,  N.  Y 1.134,1127 

Nvwark  Hay.  N.  .1 I.  14S,  ll.=V7 

Nt'Wtastlf.  \\'\..  iirar  <  i.M..-sc  Island  tiat;? 1. 1.56.  I2l^'> 

Nr\\].«'ri  N.\\>  r,.iiit.  Va i,  227;  ii,  13S.^ 

N,'\\:>'r:  Ki\«r.  N.  (  ..  at  liraniort 1.244:  n.  l.=i»VS 

Now  Sli.'rrliam.  r.iook  l-lan-i.  K.  1 i.  s*^. ^W 

NixM'wn  i^nn  N.  NY I,  126,  luVJ 

Ntw   Y.  ik  HaiN-r.  N.  V..  Arthur  Kill i.  14S.  11.S7. 1158 


INDEX.  r>3 

Wreckfl,  ett'.,  removal  of — Continued. 

New  York  HaHior,  N.  Y.,  Bav  KidKO  channel i,  i;i4. 1  PJ«.  1127 

New  York  Harbor,  N.  Y.,  Bronx  River i,  125,  ll'«,  ia">i»,  lavj 

New  York  Harlwr,  N.  Y.,  I':a*4t  River i,  I2ti.  I0."»:{ 

New  York  HarU.r,  N.  Y.,  Hii<W»n  River i,  125, 12«,  105l».  1(».'v{,  l(»r>4 

New  Yiirk  Harbor,  N.  Y.,  at  the  Narrows i,  i:w,  11 1*7 

New  York  iiar)>or,  N.  Y.,  Newark  Hay i.  14S,  1  iri7 

New  York  ]Iarl>or.  N.  Y.,  Newtown  C -reek i,  12«,  ln.'>S 

New  York  IIarlK»r,  N.  Y.,  RM  Hook  rhannel i.  134,  1127 

New  York  HarlM)r,  N.  Y.,  Staten  I^*lan.l  Sound  (Arthur  Kill).,   i,  148, 1157,  ll.'»s 

NorthilludHon)River,  N.  Y i,  125, 12ti,  laVJ,  UV>.S,  ln:»4 

l*aH]uotank  River,  N.  C i,227;  ii.  \:\s{\ 

Philadelphia,  Pa i,  15»i,  VMk  12«)1 

Point  .ludith,  R.  I i.sij.n.M) 

Pollock  RipSloujrh,  Ma*!s i.Sfi, '.»:{(» 

'  I'ojH'H  Inland,  Va i.  VX\.  1274 

Port  Huron  li^ht-ship,  I^ike  Huron.  Mich iii.  :»i;»'.» 

l*«»rtland  Harlnir,  Me i,  :U.  7'.»2 

Potonuu'  River,  near  River  View,  Md i,  217,  1.S41 

l*otonuu- River,  at  Wanhin^tiiri,  I).  C i,217.  l.Wl 

Pn)vi«h*nr4'  Harlxtrand  River,  R.  I i.Sii.  «j;{o 

Re<l  Hook  channel,  .New  York  Harbor,  N.  Y 1.1:14.  1127 

River  View,  Md 1,217.  1.14 1 

R(^*i-s  nhoal,  Nantm'ket  Sound.  Mass i.sti,  «.»2^» 

Saili»rs  Kiicainpnient,  St.  Marys  River.  Mich iii.:;i:{!» 

St.  Clair  (anal,  I-ake.  and  River,  Mich i,5t»l:  iii..'Jl.Ss.  ;ii;i'.> 

St.  .lones  River.  IK-I i.  17s,  124U 

St.  Marys  liiver,  Mieh iii,:;i;;'.i 

Sankatv  Head,  Nantucket  Island,  Mass i.Sri.  »*21» 

SaupTties  I larlMir.  N.  Y i,  12.'».  '«».V2 

Savannah  HarlM>r,  <ia i,  27t»;  ii.  hios 

Schuylkill  River.  Pa i.  l-Vl.  IJhI 

S'vefn  River.  Md i.  \\K\,  127:; 

iS»\\an*n.  N.  .1 i,  I4s,  1 1.'>7 

She:irH.  the.  Delaware  liav.  ha rUir  of  refuse i.  1.'>»J.  Ijnl 

Ship.h»hn  Hirht.  Delaware  Tiay i.  15<i,  157.  12(H».  jjnl 

tStutheast  lii!ht.  Hlo<'k  Island.  R.  1 i.sti. '.^lO 

S»uth  Kinjr-ton,  R.  I.,  off  Puint  .ludith i.sii.  •»::o 

SM!thwt»:<t  1*1  tint.  WliH'k  Islarul,  K.  I i.Mi. '.''.u 

Staten  Island  Sound  i  Arthur  Kill ).  N.  .1 i,  14s.  1 1.")7,  1 1•"''^ 

StiMiey  point.  Lake  Krie.  Ohi«» i.'XJ*^:   in.    ■''"* 

Su|H*rior  kike.  Mich 1.517;  m.  27^1 . ;;.  ^..' 

Tacnny,  l*a i.  I'"-   " .  '" 

Tangier  Snum I.  Md !.!'•::.• 

Tinicuin  l*ljjnd.  Delawan'  liiv«T .    ..    i    '""■ 

Troy,  N.  V .!:••    .      : 

Vinevanl  Sminil.  Ma«-* '.  *•'     '    ' 

Waehapn-ai^ue  Inlet.  Va..  lilt'-aviiiL! -tati'iii.  ntf '    '''• 

Wa>hiiiL'ton,  l».  (' '•  -  ^"        ■ 

U'iluiinirtMii.  I»rl..  (  ln-i-tiMiia  Kiv«r ' 

Wyanii«»tte,  Miili.: 

13  :  l''>'aniiiuiti«»n  auti  -iirxry  lit  hack  rliMTiiM-l  iii  hiiti'i'  L'  \ii  a'.         >■ 
Iiii]iriive)iiirit  ui  I  »itn»ii  Kivr?  a?    ' 

WvesiH-kin^  lia\ .  N.  ( '..  i'\aiiiin;iti«iii  ami  -'n  \ .  \   i.-;   \\;i?«'rN\.i\   \i.i..- 
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Yalnhii^ha  liivtT.  Mi—  .  ■  \.i!i'iii:iTi..;:  '■■■    .  •  ■•■  !i.i<l.i  »•■  ni"iitfi 

Yandiiil  Ui\er.  « Mi  _'  : 

Kxaminati.ih  witii  .i  \i.-A  i..  ;  •     ■■:..  ■.  •  i-  m...I  «•!  nax  iL';tti"" 

Ileplt'MMIH'Ill  .-1 

*  »|HT:itinur  iJiiil  •■:in    ■  ■!    ■  ■'  is  ari  !  .i  im  '  ' 

Vankii'M,  >.  huk.       '   ^1- — nt ;  i;  .•  •  .  ,      ,. 

*•_..■  I,  .  .  ...  -...lii,.*  r.'iuirf   iiii    lit I    ' "     I  ■•  M '  ■  ! 
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Yaouina  liav.  Hv^-j  .  .«    :  r..N.  ,:  .  ■.•  ..-.  m.  :ii.li"i:  i-iMH.ri  ..n  |.f  •;  '  '" 
Va-inina  Riwr.  m,,.-  .  .  x.:  i,i.,.,ii..n  n-i"  '»"•""'  '"  '•"'»'  Mtx     .    . 
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^  Yaziif*  RiviT,  MisH.: 

ImpmvfimMit  alH:»vc»  ijinuth :,  I 

ImpnivMiient  of  mouth,  inrimiinhf  Virkr-lmrv  Harbor :.  I 

Yellow  Mill  Poii<l,  BridjreiK»rt,  Conn.  <  fe*  Bnt\inr]X}rt) 

YelioH>tone  National  Park,  i!niirr»vfn»(*nt  of ." 

Yonker**,  N.  Y.,  harN^r  lines  in  IIii<Non  Riv^r 

York  HarlK»r  and  Rivi-r,  M<r. : 

Hriiiire  •  .S*-weIi'-i  olifitnutinir  naviiration 

P'xaiiiination  an*!  ?'nr\ey 

York  Riv»'r,  Va..  iniprov**ni»*nt  of 

Yutia   Rivfrr.  ^al.     '»*  >a^ram*:nto  River  and  Califi>rnia    Ii»iKr:-  *     ci::: 

Hon    1, 645.  7tVw.     ::    14 

Yukon  Ri v*-r.  Alarka.  Trail  to  Col'if'*oi .' 
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